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This edition remains dedicated to showing how a rich body of financial theory can 
be applied to corporate decision making, whether it be strategic, analytical, or sim- 
ply the routine decisions a financial manager faces everyday. The landscape of fi- 
nance has changed a good deal since the last edition, and in this edition I try to 
capture the changing environment. In this regard, it is useful to review the impor- 
tant changes. 

One change you will note is the inclusion of a number of sidebars in the mar- 
gins of chapters. These sidebars define important terms as well as give alternative 
explanations and embellishment. Nine new boxed presentations appear, mostly of 
an international nature, which add practical interest to various aspects of corpo- 
rate finance. Three new cases are in this edition, and an existing case has been re- 
vised. In total there now are eight cases, covering major issues in financial analy- 
sis, valuation, and financing. Extensive references to the literature, many of which 
are new, appear at the end of each chapter. 

By chapter, the important changes follow. In Chapter 1, a new vignette on 
Gillette appears, as do quotes on what companies say about their corporate objec- 
tives. The chapter has been streamlined. h Chapter 3, efficient markets are better 
explained. An improved treatment of the tax effect appears in Chapter 4, "Multi- 
variable and Factor Valuation." In Chapter 6, the use of EBITDA in analyzing an 
acquisition candidate is presented. A number of changes appear in Chapters 8 and 
9, which deal with required rates of return and capital structure. Such things as 
market value added, adjusting costs of capital, and the discipline of the capital 
markets on management appear. In Chapter 10, the EBIT/EPS breakeven analysis 
section has been redone. 

Chapter 11, "Dividends and Share Repurchase: Theory and Practice," has 
been substantially revised. There is a new and extended treatment of share repur- 
chase and its important and changing effect. The review of empirical evidence is 
largely redone, and there is an extended treatment of the managerial implications 
for dividends and share repurchase. Chapters 12 and 13, "Financial Ratio Analy- 
sis" and "Financial Planning," have been moved from the back of the book to pre- 
cede chapters on working capital management and financing. Chapter 14 contains 

xvi 



a new discussion of electronic funds transfers, and Chapter 15 has new sections 
dealing with credit scoring, outsourcing credit and collection procedures, and B2B 
exchanges for acquiring inventories in the overall management of the supply 
chain. 

Chapter 16, "Liability Management and Short/Medium-Term Financing," 
consolidates and streamlines two previous chapters. In addition, there is new dis- 
cussion of loan pricing. In Chapter 17, the section on inflation and interest rates 
has been redone. The tax treatment of lease financing has been changed in Chapter 
18 to reflect the current situation. Also in this chapter, the lease versus buy/borrow 
example is completely redone. Finally, there is more emphasis on how changing 
tax rates and residual values affect the relative value of a lease contract. In Chapter 
19, "Issuing Securities," there is a new section on SEC registration procedures and 
an entirely new treatment of venture capital and its role in financing the new en- 
terprise. 

The high-yield debt section in Chapter 20 has been extensively revised, in 
keeping with changing conditions. The bond refunding example in this chapter 
has been changed, and there is a revised treatment of private placements. Finally, 
there is a new section on the tax treatment of preferred-stock dividends and on 
tax-deductible preferred stock. Chapter 21, "Hybrid Financing through Equity- 
Linked Securities," is importantly changed. A major new section on more exotic 
securities used in corporate finance has been written, which includes PERCS, 
DECS, CEPPS, YEELDS, LYONS, and CEPS. In addition, the growth option as it re- 
lates to the value of a convertible security is explored, and there is a crisper treat- 
ment of the option value of the stock component. Chapter 22 contains an impor- 
tant new section on credit derivatives. Also in this chapter, the interest-rate swap 
example has been changed, and there is additional discussion of replacement risk. 

The last three chapters of the book have been extensively revised as well. In 
Chapter 23, "Mergers and the Market for Corporate Control," new sections appear 
on control premiums and on valuation analyses to determine the worth of a 
prospective acquisition. There is a new treatment of anti-takeover amendments, 
with particular attention to the poison pill. Many new empirical studies on acqui- 
sitions are explored. In Chapter 24, the sections on spin-offs and on equity carve- 
outs have been largely rewritten. Also in this chapter, many changes have been 
made to the section on leveraged buyouts. With respect to distress restructuring, 
there is a new section on the role played by "vulture" capitalists. The last chapter 
of the book, "International Financial Management," has a new section on eco- 
nomic exposure to unexpected currency movements and how to analyze the direc- 
tion and magnitude of the effect. There is a new treatment of currency forward 
and futures contracts. A new example of interest-rate parity and covered interest 
arbitrage appear in this chapter as well. 

Although these are the important changes, all materials have been updated 
and there are a number of minor changes in presentation. Collectively, these 
should make the book more readable and interesting. 

ANCILLARY MATERIALS 
A number of materials supplement the main text. For the student, select end-of- 
chapter problems are set up in Excel format and are available from the Prentice 
Hall Web site: www.prenhall.com/financecenter. These problems are denoted by 
the computer symbol. In addition, each chapter, save for the first, contains self-cor- 
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rection problems. In a handful of chapters, reference is made to FinCoach exer- 
cises. This math practice software program is available for viewing and purchase 
at the PH Web site: www.prenhall,com/financecenter. A new Power Point feature 
will be available off the PH Web site. The presentation has been credited by 
Richard Gendreau, Bemidji State University, and can be accessed under student 
Resources. At the end of each chapter, I make reference to John Wachowicz's 
wonderful Web site: www.prenhall.com/wachowicz. He is a co-author of mine 
for another text, and his constantly revised site provides links to hundreds of fi- 
nancial management Web sites, grouped according to major subject areas. Exten- 
sive references to other literature also appear at the end of each chapter. Finally, 
Craig Holden, Indiana University, provides students with instructions for building 
financial models through his Spreadsheet Modeling book and CD series. Spread- 
sheet Modeling comes as a book and a browser-accessed CD-ROM that teaches 
students how to build financial models in Excel. This saleable product will be 
shrink-wrapped with the text or available on its own. 

For the instructor, there is a comprehensive Instructor's Manual, which con- 
tains suggestions for organizing the course, solutions to all the problems that ap- 
pear at the end of the chapters, and teaching notes for the cases. Also available in 
the Instructor's Manual are transparency masters of most of the figures in the text 
(these also are available through the aforementioned Prentice Hall Web site). Solu- 
tions to the Excel problems in the text are available on the Prentice Hall Web site 
under Instructor Resources. These Excel problems and solutions have been up- 
dated by Marbury Fagan, University of Richmond. Another aid is a Test-Item File 
of extensive questions and problems. This is available in both hard copy and cus- 
tom computerized test bank format, revised by Sharon H. Garrison, University of 
Arizona, through your Prentice Hall sales representative. 

The finance area is constantly changing. It is both stimulating and far reach- 
ing. I hope that Financial Management and Policy, 12th edition, imparts some of this 
excitement and contributes to a better understanding of corporate finance. If so, I 
will regard the book as successful. 

JAMES C. VAN HORNE 
Palo Alto, California 

The author wishes to acknowledge the work of the following people in the creation 
of this book. 

Dr. Gautam Vora University ofNew Mexico - 
Anderson School of Management 

Dr. Glenn L. Stevens Franklin and Marshall College 
Dr. Andrew L.H. Parkes East Central University 



FOUNDATIONS 
OF FINANCE 

VIGNETTE: Problems a t  Gillette 

Through most of the 1990s Gillette was e growth stock par excellence, attracting 
such legendary investors as Warren Buffett. From 1995 to 1998, share price in- 
creased threefold, compared with "only" a doubling of the Standard & Poor's 500 
stock index. Its businesses were not high tech: razor blades and toiletries; sta- 
tionery products (Parker, Waterman and Paper Mate pens and pencils); Braun 
electric shaver, toothbrush, hair dryer, and coffee maker limes; and DuraceLl batter- 
ies. The latter company was acquired by Gillette in 1996 for nearly $8 billion, a 
large sum in relation to profits and cash flow. Gillette seemed to be on a roll, and 
its expected growth resulted in a high ratio of share price to earnings-the P/E ra- 
tio. Management was acclaimed for its vision and efficiency in creating value for 
its shareholders. Products were distributed in over 200 countries. Gillette was con- 
sistently on the list of Fortune's most admired companies. 

But there were problems lurking beneath the surface. Profit margins and as- 
set turnover were beginning to erode. Certain noncore product lines acquired in 
the past to diversify away from razor blades were not earning their economic 
keep. In 1999 profits declined by 12 percent from the prior year, the first time this 
had occurred in modern memory. The downward earnings trend continued in 
2000, and share price declined by nearly 50 percent in a little over one year. To add 
insult to injury, Gillette was rumored to be vulnerable to a takeover bid by Colgate- 
Palmolive. Previously, Gillette had a market capitalization (share price multiplied 
by number of shares outstanding) of $70 billion, double that of Colgate-Palmolive. 
By mid-2000, however, the market capitalizations of the two companies were 
nearly the same. Once growth begins to falter, the effect on the present value of ex- 
pected future earnings (share price) takes a real hit, and Gillette experienced the 
full brunt of this shift. 

What to do? A reorientation to value creation was compelling. Management 
efficiency needed to occur as well as a restructuring to get back to core competence 
where returns could be earned in excess of what the financial markets required. 
A new CEO, Michael C. Hawley, was appointed in 1999. His efforts were directed 

1 



2 Part I Foundat ions  of Finance 

to reducing bloated receivable and inventory positions, which were roughly $1 bil- 
lion in excess of what reasonable turnover ratios would suggest. The stationery 
products division and the household products division were put up for sale. These 
divisions provided only meager profitability. Getting back to core competence 
meant a focus on razors and blades, associated grooming products, Braun oral care 
products, and Duracell batteries. The fruits of this redirection will not be apparent 
until 2001 and beyond. 

Throughout this book, many of the themes as to value creation and asset 
management efficiency taken up in this vignette will be explored. 



C H A P T E R  

Goals and Functions 

T he modern-day financial manager is instrumental to a con -  sets and new products and (2) determining the best mix of financ- 

pany's success. As cash flows pulsate through the organization, ing and dividends in relation to a company's overall valuation. 

this individual is a t  the heart of what is happening. If f i -  Investment of funds in assets and people determines the size 

nance is to play a general management role i n  the organization, of the firm, its profits from operations, its business risk, and its liq- 

the financial manager must be a team player who is constructively uidity. Obtaining the best mix of financing and dividends determines 

involved in operations, marketing, and the company's overall strategy. the firm's financial charges and its financial risk; it also impacts its 

Where once the financtal manager was charged only with such va.uat~on. All of this demands a broad outlook and an alert creattv- 

tasbs as keeping records, preparing financial reports, managing ity that will influence almost all facets of the enterprise. 

the company's cash position. paying bills, and, on occasion. obta~n- Introductions are meant to be short and svreet, and so too 

ing funds. !he broad domain today includes (1) investment in as- wil l  be this chapter. 

CREATION OF VALUE 
The objective of a company must be to create value for its shareholders. Value is 
represented by the market price of the company's common stock, which, in turn, is 
a function of the firm's investment, financing, and dividend decisions. The idea is 
to acquire assets and invest in new products and services where expected return 
exceeds their cost, to finance with those instruments where there is particular 
advantage, tax or otherwise, and to undertake a meaningful dividend policy for 
stockholders. 

Throughout this book, the unifylng theme is value creation. This occurs Financial goal 
when you do something for your shareholders that they cannot do for themselves. is to maximize share- 
It may be that a company enjoys a favorable niche in an attractive industry, and holder wealth. 
this permits it to earn returns in excess of what the financial markets require 
for the risk involved. Perhaps the financial manager is able to take advantage of 
imperfections in the financial markets and acquire capital on favorable terms. If 
the financial markets are highly efficient, as they are in many countries, we would 
expect the former to be a wider avenue for value creation than the latter. Most 
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shareholders are unable to develop products on their own, so value creation here 
certainly is possible. Contrast this with diversification, where investors are able to 
diversify the securities they hold. Therefore, diversification by a company is un- 
likely to create much, if any, value. 

Profit Maximization 
versus Valiie Creation 
Frequently, maximization of profits is regarded as the proper objective of the firm, 
but it is not as inclusive a goal as that of maximizing shareholder value. For one 
thing, total profits are not as important as earnings per share. Even maximization 
of earnings per share, however, is not fully appropriate because it does not take ac- 
count of the timing or duration of expected returns. Moreover, earnings per share 
are based on accounting profits. Though these are certainly important, many feel 
that operating cash flows are what matter most. 

Another shortcoming of the objective of maximizing earnings per share is 
that it does not consider the risk or uncertainty of the prospective earnings stream. 
Some investment projects are far more risky than others. As a result, the prospec- 
tive stream of earnings per share would be more uncertain if these projects were 
undertaken. In addition, a company will be more or less risky depending on the 
amount of debt in relation to equity in its capital structure. This financial risk is an- 
other uncertainty in the minds of investors when they judge the firm in the mar- 
ketplace. Finally, an earnings per share objective does not take into account any 
dividend the company might pay. 

For the reasons given, an objective of maximizing earnings per share 
usually is not the same as maximizing market price per share. The market price 
of a firm's stock represents the value that market participants place on the 
company. 

Agency Problems 
The objectives of management may differ from those of the firm's stockholders. In 
a large corporation, the stock may be so widely held that stockholders cannot even 

Agency costs make known their objectives, much less control or influence management. Often 
involve conflicts between ownership and control are separate, a situation that allows management to act in 
stakeholders-equity its own best interests rather than those of the stockholders. 
holders, lenders, employ- We may think of management as agents of the owners. Stockholders, hoping 
ees, suppliers, etc. that the agents will act in the stockholders' best interests, delegate decision-making 

authority to them. Jensen and Meckling were the first to develop a comprehensive 
agency theory of the firm.' They show that the principals, in our case the stock- 
holders, can assure themselves that the agent (management) will make optimal 
decisions only if appropriate incentives are given and only if the agent is moni- 
tored. Incentives include stock options, bonuses, and perquisites, and they are di- 
rectly related to how close management decisions come to the interests of stock- 
holders. 

Monitoring can be done by bonding the agent, systematically reviewing 
management perquisites, auditing financial statements, and explicitly limiting 
management decisions. These monitoring activities necessarily involve costs, an 

'Michael C. Jensen and William H. Mecklii," Theory of the Firm: Managerial Behavior, Agency Costs and 
Ownership Struciure," [ournnl ojFinancini Economics, 3 (October 1976). 305-60. 
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inevitable result of the separation of ownership and control of a corporation. The 
less the ownership percentage of the managers, the less the likelihood that they 
will behave in a manner consistent with maximizing shareholder wealth and the 
greater the need for outside stockholders to monitor their activities. 

Agency problems also arise in creditors and equityholders having different 
objectives, thereby causing each party to want to monitor the others. Similarly, 
other stakeholders-employees, suppliers, customers, and communities-may 
have different agendas and may want to monitor the behavior of equityholders 
and management. Agency problems occur in investment, financing, and divi- 
dend decisions by a company, and we will discuss them throughout the book. 

A Normative Goal 
Because the principle of maximization of shareholder wealth provides a rational 
guide for running a business and for the e€ficient allocation of resources in society, 
we use it as our assumed objective in considering how financial decisions should be 
made. The purpose of capital markets is to allocate savings efficiently in an econ- 
omy, from ultimate savers to ultimate users of funds who invest in real assets. If sav- 
ings are to be channeled to the most promising investment opportunities, a rational 
economic criterion must govern their flow. By and large, the allocation of savings in 
an economy occurs on the basis of expected return and risk. The market value of a 
company's stock, embodying both of these factors, therefore reflects the market's 
trade-off between risk and return. If decisions are made in keeping with the likely 
effect on the market value of its stock, a firm will attract capital only when its invest- 
ment opportunities justify the use of that capital in the overall economy. Any other 
objective is likely to result in the suboptimal allocation of funds and therefore lead to 
less than optimal capital formation and growth in the economy. 

What Companies Say About Their Corporate Goal 
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Social Responsibility This is not to say that management should ignore social re- 
sponsibility, such as protecting consumers, paying fair wages, maintaining fair hir- 
ing practices and safe working conditions, supporting education, and becoming ac- 
tively involved in environmental issues l i e  clean air and water. Stakeholders other 
than stockholders can no longer be ignored. These stakeholders include creditors, 
employees, customers, suppliers, communities in which a company operates, and 

Social goals others. The impact of decisions on them must be recognized. Many people feel that 
and economic a company has no choice but to act in socially responsible ways; they argue that 
efficiency can work shareholder wealth and, perhaps, the corporation's very existence depend on its be- 
together to benefit ing socially responsible. Because criteria for social responsibility are not clearly 
multiple stakeholders. defined, however, it is difficult to formulate a consistent objective. When society, 

acting through Congress and other representative bodies, establishes the rules 
governing the trade-off between social goals and economic efficiency, the task for 
the corporation is clearer. The company can be viewed as producing both private 
and social goods, and the maximization of shareholder wealth remains a viable 
corporate objective. 

Functions of Finance The functions of finance involve three major decisions a 
company must make: the investment decision, the financing decision, and the 
dividend/share repurchase decision. Each must be considered in relation to our 
objective; an optimal combination of the three will create value. 

INVESTMENT DECISION 
The investment decision is the most important of the three decisions when it 
comes to the creation of value. Capital investment is the allocation of capital to 
investment proposals whose benefits are to be realized in the future. Because the 
future benefits are not known with certainty, investment proposals necessarily 
involve risk. Consequently, they should be evaluated in relation to their expected 
return and risk, for these are the factors that affect the firm's valuation in the 
marketplace. Included also under the investment decision is the decision to real- 
locate capital when an asset no longer economically justifies the capital comrnit- 

Investments in capital ted to it. The investment decision, then, determines the total amount of assets 
projects should provide held by the firm, the composition of these assets, and the business-risk complex- 
expected returns ~n ex- ion of the firm as perceived by suppliers of capital. The theoretical portion of this 
cess of what f ~ n a n c ~ a l  decision is taken up in Part 11. Using an appropriate acceptance criterion, or re- 
markets requlre. quired rate of return, is fundamental to the investment decision. Because of the 

paramount and integrative importance of this issue, we shall pay considerable 
attention to determining the appropriate required rate of return for an invest- 
ment project, for a division of a company, for the company as a whole, and for a 
prospective acquisition. 

In addition to selecting new investments, a company must manage exist- 
ing assets efficiently. Financial managers have varying degrees of operating re- 
sponsibility for existing assets; they are more concerned with the management 
of current assets than with fixed assets. In Part V we explore ways in which to 
manage current assets efficiently to maximize profitability relative to the 
amount of funds tied up in an asset. Determining a proper level of liquidity is 
very much a part of this management, and its determination should be in keep- 
ing with the company's overall valuation. Although financial managers have lit- 
tle or no operating responsibility for fixed assets and inventories, they are in- 
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strumental in allocating capital to these assets by virtue of their involvement in 
capital investment. 

In Parts I1 and VII, we consider mergers and acquisitions from the stand- 
point of an investment decision. These external investment opportunities can be 
evaluated in the same general manner as an investment proposal that is gener- 
ated internally. The market for corporate control is ever present in this regard, 
and this topic is taken up in Part VII. Growth in a company can be internal, ex- 
ternal, or both, domestic, and international. Therefore, Part VII also considers 
growth through international operations. With the globalization of finance in re- 
cent years, this book places substantial emphasis on international aspects of fi- 
nancial decision making. 

FINANCING DECISION 
In the second major decision of the firm, the financing decision, the financial man- 
ager is concerned with determining the best financing mix or capital structure. If a 

Capital structure involves company can change its total valuation by varying its capital structure, an optimal 
determining the best mix of financing mix would exist, in which market price per share could be maximized. In 
debt, equity, and hybrid se- Chapters 9 and 10 of Part 111, we take up the financing decision in relation to the 
curities to employ. overall valuation of the company. OUT concern is with exploring the implications of 

variation in capital structure on the valuation of the firm. In Chapter 16, we examine 
short- and intermediate-term financing. This is followed in Part VI with an investi- 
gation of the various methods of long-term financing. The emphasis is on not only 
certain valuation underpinnings but also the managerial aspects of financing, as we 
analyze the features, concepts, and problems associated with alternative methods. 

Part VI also investigates the interface of the firm with the capital markets, 
the ever-changing environment in which financing decisions are made, and how 
a company can manage its financial risk through various hedging devices. In 
Part VII, corporate and distress restructuring are explored. Although aspects of 
restructuring fall across all three major decisions of the firm, this topic in- 
variably involves financing, either new sources or a rearrangement of existing 
sources. 

DIVIDENDISHARE REPURCHASE DECISION 
The third important decision of a company is the amount of cash to distribute to 
stockholders, which is examined in Chapter 11. There are two methods of distribu- 

Excess cash can be dlstrib- tion: cash dividends and share repurchase. Dividend policy includes the percent- 
uted to stockholders dlrectly age of earnings paid to stockholders in cash dividends, the stability of absolute 
through div~dends or indl- dividends about a trend, stock dividends, and stock splits. Share repurchase al- 
rectly via share repurchase. lows the distribution of a large amount of cash without tax consequence to those 

who choose to continue to hold their shares. The dividendpayout ratio and the 
number of shares repurchased determine the amount of earnings retained in a 
company and must be evaluated in light of the objective of maximizing share- 
holder wealth. The value, if any, of these actions to investors must be balanced 
against the opportunity cost of the retained earnings lost as a means of equity fi- 
nancing. Both dividends and share repurchases are important financial signals to 
the market, which continually tries to assess the future profitability and risk of a 
corporation with publicly traded stock. 
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BRINGING IT ALL TOGETHER 
The purpose of this book is to enable readers to make sound investment, financ- 
ing, and dividend/share repurchase decisions. Together, these decisions determine 
the value of a company to its shareholders. Moreover, they are interrelated. The 
decision to invest in a new capital project, for example, necessitates financing the 
investment. The financing decision, in turn, influences and is influenced by the 
dividend/share repurchase decision, for retained earnings used in internal financ- 
ing represent dividends forgone by stockholders. With a proper conceptual frame- 
work, joint decisions that tend to be optimal can be reached. The main thing is that 
the financial manager relate each decision to its effect on the valuation of the firm. 

Financial management en- Because valuation concepts are basic to understanding financial manage- 
deavors to make optimal in- ment, these concepts are investigated in depth in Chapters 2 through 5. Thus, the 
vestment, financing and div- first five chapters serve as the foundation for the subsequent development of the 
idendlshare repurchase book. They introduce key concepts: the time value of money, market efficiency, 
decisions. risk-return trade-offs, valuation in a market portfolio context, and the valuation 

of relative financial claims using option pricing theory. These concepts will be ap- 
plied in the remainder of the book. 

In an endeavor to make optimal decisions, the financial manager makes 
use of certain analytical tools in the analysis, planning, and control activities of 
the firm. Financial analysis is a necessary condition, or prerequisite, for making 
sound financial decisions; we examine the tools of analysis in Part IV. One of 
the important roles of a chief financial officer is to provide accurate information 
on financial performance, and the tools taken up will be instrumental in this re- 
gard. 

1. Why should a company concentrate primarily on wealth maximization instead 
of profit maximization? 

2. "A basic rationale for the objective of maximizing the wealth position of the 
stockholder as a primary business goal is that such an objective may reflect the 
most efficient use of society's economic resources and thus lead to a maximiza- 
tion of society's economic wealth." Briefly evaluate this observation. 

3. Beta-Max Corporation is considering two investment proposals. One involves the 
development of 10 discount record stores in Chicago. Each store is expected to 
provide an annual after-tax profit of $35,000 for 8 years, after which the lease will 
expire and the store will terminate. The other proposal involves a classical record 
of the month club. Here, the company will devote much effort to teaching the 
public to appreciate classical music. Management estimates that after-tax profits 
will be zero for 2 years, after which they will grow by $40,000 a year through year 
10 and remain level thereafter. The life of the second project is 15 years. On the 
basis of this information, which project do you prefer? Why? 

4. What are the major functions of the financial manager? What do these func- 
tions have in common? 

5. Should the managers of a company own sizable amounts of stock in the com- 
pany? What are the pros and cons? 

6. In recent years, there have been a number of environmental, pollution, hiring, 
and othe; replations imposed on businesses. In view of these changes, is 
maximizationof shareholder wealth still a realistic objective? 
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7. As an investor, do you believe that some managers are paid too much? Do not 
their rewards come at your expense? 

8. How does the notion of risk and reward govern the behavior of financial man- 
agers? 
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C H A P T E R  

Concepts in Vdluation 

o make itself as valuable as possible to shareholders, a firm 

must choose the best combination of decisions on invest- 

ment, financing, and dividends. If any of these decisions are 

part of your job, you will have a hand in shaping your company's re- 

turn-risk characterand your firm's value in the eyes of suppliers of 

capital. Riskcan be defined as the possibility that the actual return 

will deviate from that which was expected. Expectations are contin- 

ually revised on the basis of new information about the investment, 

Common stocks are going to be important in this chapter and the 

next two, as we study the valuation of financial market instruments. 

These are groundwork chapters on which we will later base our 

analyses of decisions on investment, financing, and dividends. We 

shall consider the expected return from a security and the risk of 

holding it. Assuming that investors are reasonably well diversified in 

their security holdings, we can ultimately value a firm; but first we 

must consider the time value of money and how to calculate the ter- 

financing, and dividend decisions of the f~rm. In other words, on the minal value, the present value, and the internal rate of return fmm 

basis of information about these three decisions, investors formu- an investment. These considerattons involve principles that we will 

late expectations as.to the return and risk involved in holding a use repeatedly throughout the book in valuing stocks, bonds. and 

common stock. other secur~ties. 

THE TIME VALUE OF MONEY 
Now we look at one of the most important principles in all of fiance, the rela- 
tionship between $1 in the future and $1 today. For most of us, $1 in the future 
is less valuable. Moreover, $1 two years from now is less valuable than $1 one 
year from now. We will pay more for an investment that promises returns over 
years 1 to 5 than we will pay for an investment that promises identical returns 
for years 6 through 10. This relationship is known as the time value of money, 
and it permeates almost every nook and cranny of finance. Let us see what is in- 
volved. 

Compound Interest and Terminal Values 
The notion of compound interest is central to understanding the mathematics of fi- 
nance. The term itself merely implies that interest paid on a loan or an investment 
is added to the principal. As a result, interest is earned on interest. This concept 
can be used to solve a class of problems illustrated in the following examples. To 
begin with, consider a person who has $100 in an account. If the interest rate is 8 
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Compound interest 
means interest 
earned on interest. 

percent compounded annually, how much will the $100 be worth at the end of a 
year? Setting up the problem, we solve for the terminal value (or future value as it 
is also known) of the account at the end of the year (TV,): 

For an investment of 2 years, the $100 initial investment will become $108 
at the end of the first year at 8 percent interest. Going to the end of the second 
year, $108 becomes $116.64, as $8 in interest is eamed on the initial $100, and 
$.64 is earned on the $8 interest paid at the end of the first year. In other words, 
interest is earned on previously eamed interest, hence the name compound inter- 
est. The terminal value at the end of the second year is $100 times 1.08 squared, 
or 1.1664. Thus, 

TV, = $100(1.08)2 = $116.64 

At the end of 3 years, the person would have 

TV, = $100(1 + = $125.97 

Looked at in a different way, $100 grows to $108 at the end of the first year if the 
interest rate is 8 percent, and when we multiply this amount by 1.08 we obtain 
$116.64 at the end of the second year. Multiplying $116.64 by 1.08 we obtain 
$125.97 at the end of the third year. 

Similarly, at the end of n years, the terminal value is 

TV, = X,(l+ r)" 

where X, is the amount invested at the beginning and r is the interest rate. A calcu- 
Terminal value lator makes the equation very simple to use, and one application is illustrated in 
is the value at some fu- the appendix to this chapter. 
ture time of a present 
amount of money. Interest on Interest Table 2-1, showing the terminal values for our example 

problem at the end of years 1 through 10, illustrates the concept of interest being 
eamed on interest. Equation (2-1) is our fundamental formula for calculating ter- 
minal values. Obviously, the greater the interest rate r  and the greater the number 
of periods n, the greater the terminal value. 

Although our concern has been with interest rates, the concept involved ap- 
plies to compound growth of any sort. Suppose the earnings of a firm are $100,000 
but we expect them to grow at a 10 percent compound rate. At the end of years 1 
through 5 they will be as follows: 

Year Growth Factor Expected Earnings 
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T A B L E  2 - 1  
Illustration of Compound Interest with $100 Initial 
Investment and 8 Percent Interest 

Similarly, we can determine the level at the end of so many years for other prob- 
lems involving compound growth. The principle is particularly important when 
we consider certain valuation models for common stock, as we will do later in this 
chapter. 

Tables of Terminal Values Using Eq. (2-I), we can derive tables of terminal val- 
ues (also known as future values). Table 2-2 is an example showing interest rates 
of 1 to 15 percent. In the 8 percent column, note that the terminal values shown for 
$1 invested at this compound rate correspond to our calculations for $100 in Table 
2-1. Notice, too, that in rows tabulating two or more years, the proportional in- 
crease in terminal value becomes greater as the interest rate rises. This heightened 
growth is impressive when we look a century ahead. A dollar invested today will 
be worth only $2.70 if the interest rate is 1 percent, but it will fatten to $1,174,313 if 
the interest rate is 15 percent. Behold (or let your heirs behold) the wonders of 
compound interest. 

Compounding More Than Once a Year 
Up to now, we have assumed that interest is paid annually. Although this assump- 
tion is easiest to work with, we consider now the relationship between terminal 
value and interest rates for different periods of compounding. To begin, suppose 
interest is paid semiannually and $100 is deposited in an account at 8 percent. This 
means that for the first 6 months the return is one half of 8 percent, or 4 percent. 
Thus, the terminal value at the end of 6 months will be 
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T A B L E  2 - 2  
Terminal Value of $1 at the End of N Years 

and at the end of a year it will be 

More compounding TV, = $100 1 + - = $108.16 
in a year results in a 
higher terminal value. 

( .:r 
This amount compares with $108.00 if interest were paid only once a year. 

The $.I6 difference is attributable to the fact that during the second 6 months, in- 
terest is earned on the $4.00 in interest paid at the end of the first 6 months. The 
more times during a year that interest is paid, the greater the terminal value at the 
end of a given year. 

The general formula for solving for the terminal value at the end of year n 
where interest is paid rn times a year is 

Quarterly Compounding To illustrate, suppose that in our previous example in- 
terest were paid quarterly and that we wished again to know the terminal value at 
the end of 1 year. It would be 

TV, = $100 1 + - = $108.24 ( .Yr 
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which, of course, is higher than it would have been with semiannual or annual 
compounding. 

The terminal value at the end of 3 years for the example with quarterly inter- 
est payments is 

compared to a terminal value with semiannual compounding of 

and with annual compounding of 

The greater the number of years, the greater the difference in terminal values ar- 
rived at by two different methods of compounding. 
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Infinite Compounding As rn approaches infinity, the term (1 + u/rn)"" ap- 
proaches e'", where e is approximately 2.71828 and is defined as 

with m being the sign for infinity. To see that e approaches 2.71828 as m increases, 
simply increase m in expression (2-3) from, say, 5 to 10 to 100 and solve for e. The 
terminal value at the end of n years of an initial deposit of X ,  where interest is 
compounded continuously at a rate of r is 

For our example problem, the terminal value at the end of 3 years would be 

This compares to terminal values with annual, semiannual, quarterly, and monthly 
compounding of $125.97, $126.53, $126.82, and $127.02, respectively. Thus, contin- 
uous compounding results in the maximum possible terminal value at the end of n 
periods for a given rate of interest. As rn is increased in Eq. (2-2), the terminal 
value increases at a decreasing rate until ultimately it approaches the terminal 
value achieved with continuous compounding. Again these problems can easily be 
solved using a calculator with the proper power function. 

PRESENT VALUES 
Not all of us live by the credit card alone; some like to save now and buy later. For 
a $700 purchase 1 year from now, how much will you have to put aside in an insti- 

Presentva'ue is a future tution paying 8 percent on I-year deposits? If we let A, represent the amount of 
amount discounted to money you wish to have 1 year from now, P V  the amount saved, and k the annual 
the present by some re- interest rate, we have 
quired rate. 

For our example problem, this becomes 

Solving for PV, we obtain 

Deposit $648.15 today and take home $700 1 year hence. Stated another way, 
$648.15 is the present value of $700 to be received at the end of 1 year when the in- 
terest rate involved is 8 percent. 
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Beyond One Period 
The present value of a sum to be received 2 years from now is 

which, for our example problem, would be 

Thus, $700 two years from now has a lower present value than $700 one year from 
now. That is the whole idea of the time value of money. 

In solving present-value problems, it is useful to express the interest factor 
separately from the amount to be received in the future. For example, our problem 
can be expressed as 

In this way, we are able to isolate the interest factor, and this isolation facilitates 
present-value calculations. In such calculations, the interest rate is known as the 
discount rate, and henceforth, we will refer to it as such. 

So far we have considered present-value calculations for amounts of money 
to be received only 1 and 2 years in the future; however, the principles are the 
same for amounts to be received further in the future. The present value of $1 to be 
received at the end of n years is 

$1 
PV=- 

(1 + k)" 

The present value of $1 to be received 5 years from now, when the discount rate is 
10 percent, is 

The dollar we shall get 5 years from now is worth approximately 62 cents today if 
the discount rate is 10 percent. 

If we had an uneven series of cash flows-$1 one year hence, $3 two years 
hence, and $2 three years from now-we would set up our calculator to solve the 
following equation assuming a discount rate of 10 percent: 

For other problems of this sort we can set up our calculator or computer to solve 
for present values quickly. 
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An annuity 
is an even series of 
future cash flows. 

Present Value of an Annuity 
A series of even cash flows is known as an annuity. Suppose $1 is to be received at 
the end of each of the next 3 years. The calculation of the present value of this 
stream, using a 10 percent discount rate, is 

PV of $1 to be received in 1 year = $ .90909 
PV of $1 to be received in 2 years = ,82645 
PV of $1 to be received in 3 years = .75131 
Present value of series = $2.48685 

With an even series of future cash flows, it is unnecessary to go through these cal- 
culations. The discount factor, 2.48685, can be applied directly. Simply multiply $1 
by 2.48685 to obtain $2.48685. 

Present-value tables for even series of cash flows allow us to look up the ap- 
propriate compound discount factor (see Table B at the back of the book). We note 
that the discount factor for an even series of cash flows for 3 years, using a 10 per- 
cent discount rate, is 2.4868, as we calculated. Thus, for an even series of cash 
flows, we simply multiply the appropriate discount factor by the cash flow. If the 
discount rate is 8 percent and a $5 cash flow is to be received at the end of each 
year during the next 4 years, we multiply 

Using such a table enables us to quickly determine the value of an annuity, some- 
times quicker than we can with a calculator or computer. 

Relationship between P V  and k We know that the higher the discount rate, the 
lower the present value. However, the relationship is not linear. Rather, the present 
value of an amount of money to be received in the future decreases at a decreasing 
rate as the discount rate increases. The relationship is illustrated in Fig. 2-1. At a 
zero rate of discount, the present value of $1 to be received in the future is $1. In 
other words, there is no time value of money. As the discount rate increases, how- 
ever, the present value declines but at a decreasing rate. As the discount rate ap- 
proaches infinity, the present value of the future $1 approaches zero. 

F I G U R E  2 - 1  
Relationship between 
present value and the 

discount rate 

0 I I I I l l , ,  

DISCOUNT RATE 
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Value decreases as 
the required 
return increases, but 
at a decreasing rate. 

With most calculators, it is possible to solve for present and terminal values, 
either directly or indirectly The more sophisticated calculators have built-in func- 
tions, so one can solve directly; otherwise, one must make calculations for each 
cash flow and store them in memory. In addition to calculators, computer-based 
spreadsheet programs have present- and terminal-value functions built in that al- 
low solution of the numbers inputted. 

Amortizing a Loan 
An important use of present-value concepts is in determining the payments re- 
quired under an installment type of loan. Installment payments are prevalent in 
mortgage loans, auto loans, consumer loans, and certain business loans. The dis- 
tinguishing feature is that the loan is repaid in equal periodic payments that em- 
body both interest and principal. These payments can be made monthly, quarterly, 
semiamually, or annually. 

To illustrate with the simplest case of annual payments, suppose you borrow 
$22,000 at 12 percent to be repaid over the next 6 years. Equal installment pay- 
ments are required at the end of each year, and these payments must be sufficient 
in amount to repay the $22,000 together with providing the lender a 12 percent re- 
turn. To determine the amount of payment, we set up the problem as follows: 

Amortization Looking in Table B at the back of the book, we find that the discount factor for a 
is the reduction of a 6-year annuity with a 12 percent discount rate is 4.1114. Solving for x in Eq. 
loan's principal amount (2-81, we have 
through equal payments, 
which embrace both $22,000 = 4.1114~ 
interest and principal 

Thus, annual payments of $5,351 will completely amortize a $22,000 loan in 6 
years. Each payment consists partly of interest and partly of principal repayment. 
The amortization schedule is shown in Table 2-3. We see that annual interest is de- 
termined by multiplying the principal amount outstanding at the beginning of the 
year by 12 percent. The amount of principal payment is simply the total install- 
ment payment minus the interest payment. Notice that the proportion of the in- 
stallment payment composed of interest declines over time, whereas the propor- 
tion composed of principal increases. At the end of 6 years, a total of $22,000 in 
principal payments will have been made and the loan will be completely amor- 
tized. Later in the book, we derive amortization schedules for loans of this type. 
The breakdown between interest and principal is important because only the for- 
mer is deductible as an expense for tax purposes. Spreadsheet programming can 
be used to set up an amortization schedule of the sort illustrated in Table 2-3, and 
Excel and Lotus have embedded programs that enable you to do so easily. 

Present Value When Interest Is 
Compounded More Than Once a Year 
When interest is compounded more than once a year, the formula for calculating 
present values must be revised along the same lines as for the calculation of termi- 



20 P a r t  I F o u n d a t i o n s  of Finance 

T A B L E  2 - 3  
Amortization Schedule for Illustrated Loan 

nal value. Instead of dividing; the future cash flow by (1 + k)" as we do when an- 
nual compounding is involved, the present value is determined by 

where, as before, A, is the cash flow at the end of yearn, rn is the number of times 
a year interest is compounded, and k is the discount rate. The present value of $100 
to be received at the end of year 3, the discount rate being 10 percent compounded 
quarterly, is 

The present value of $100 at the end of 1 year with a discount rate of 100 percent 
compounded monthly k 

Continuous Compounding When interest is compounded continuously, the 
present value of a cash flow at the end of the year n is 
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More compounding 
in a year results in a 
lower present value. 

where e is approximately 2.71828. The present value of $100 to be received at the 
end of 3 years with a discount rate of 10 percent compounded continuously is 

On the other hand, if the discount rate is compounded only annually, we have 

Thus, the fewer times a year the discount rate is compounded, the greater the 
present value. This relationship is just the opposite of that for terminal values. To 
illustrate the relationship between present value and the number of times a year 
the discount rate is compounded, consider again our example involving $100 to be 
received at the end of 3 years with a discount rate of 10 percent. The following 
present values result from various compounding interva1s.l 

We see that the present value decreases but at a decreasing rate as the compound- 
ing interval shortens, the limit being continuous compounding. 

INTERNAL RATE OF RETURN OR YIELD 
The internal rate of return or yield for an investment is the discount rate that 
equates the present value of the expected cash outflows with the present value of 
the expected inflows. Mathematically, it is represented by that rate, r, such that 

where A, is the cash flow for period t, whether it be a net cash outflow or inflow, n 
is the last period in which a cash flow is expected, and C. denotes the sum of dis- 
counted cash flows at the end of periods 0 through n. If the initial cash outlay or 
cost occurs at time 0, Eq. (2-11) can be expressed as 

A /, =-" +A, + . . . + -  A n  
1 + r (1  + r)Z (1 + r)" 

'For semiannual compounding, m is 2 in Eq. (2-9) and mn is 6. With monthly compounding, m is 12 and mn 
is 36. 
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Thus, r is the rate that discou:nts the stream of future cash flows (A, through A,) to 

Internal rate of return equal the initial outlay at time O-A,. We implicitly assume that the cash inflows 

is the rate of discount received from the investment are reinvested to realize the same rate of return as r. 
which equates the More wiU be said about this assumption in Chapter 6, but keep it in mind. 

present value of cash 
inflows with the present ~ l l ~ ~ ~ ~ ~ ~ i ~ ~  
value of cash outflows. 

To illustrate the use of Eq. (2-12), suppose we have an investment opportunity that 
calls for a cash outlay at time 0 of $18,000 and is expected to provide cash inflows 
of $5,600 at the end of each of the next 5 years. The problem can be expressed as 

Solving for the internal rate of return, r, usually can be done with a calculator 
or a computer program, such as Excel or Lotus, that has embedded in it an IRR 
function. Without such a feature, you have to go through a more laborious manual 
process. To illustrate this approach, suppose we start with three discount rates- 
14 percent, 16 percent, and 18 percent-and calculate the present value of the 
cash-flow stream. Using the different discount factors shown in Table B at the back 
of the book, we find 

Discount 

When we compare the present value of the stream with the initial outlay of 
$18,000, we see that the internal rate of return necessary to discount the stream to 
$18,000 falls between 16 and 18 percent, being closer to 16 percent than to 18 per- 
cent. To approximate the actual rate, we interpolate between 16 and 17 percent as 
follows: 

Discount Rate Present Value 

17 - 
Difference 1% 
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Thus, the internal rate of return necessary to equate the present value of the 
cash inflows with the present value of the outflows is approximately 16.8 per- 
cent. Interpolation gives only an approximation of the exact percent; the rela- 
tionship between the two discount rates is not linear with respect to present 
value. 

In Chapter 6 we compare the present-value and internal-rate-of-return 
methods for determining investment worth and go deeper into the subject. With 
what we have learned so far, we are able to proceed with our examination of the 
valuation of financial instruments. 

BOND RETURNS 
The first instrument to consider is a bond. It calls for a stated amount of money to 
be paid to the investor either at a single future date, maturity, or at a series of fu- 
ture dates, including final maturity. The first situation is a pure discount bond, or 
zero coupon bond as it is known, whereas the second corresponds to a coupon 
bond. In what follows, we present the rudiments of bond valuation. A detailed ex- 
position is found in a supplementary text.2 

Pure Discount (Zero Coupon) Bonds 
A pure discount bond is one where the issuer promises to make a single payment 
at a specified future date. This single payment is the same as the face value of the 
instrument, usually expressed as $100." The present value of a zero coupon bond is 

where P is the present market price of the bond, $100 is its face value, r is the yield 
to maturity, and n is the maturity. The yield is simply the internal rate of return 
discussed earlier. The normal pricing convention is to use semiannual compound- 
ing as shown, as opposed to annual compounding. As with solving for present 
values illustrated earlier, one can solve such an equation easily with most 
calculators. 

A band's price is the Suppose Betatron Corporation issued a zero coupon bond with a face value 

present value of future of $100 and a maturity of 10 years and that the yield to maturity is 12 percent. This 

coupon payments and implies a market price of 

face value, discounted 
by the  bond's yield. p=-- $loo - $31.18 

(1.06)20 

The investor puts up $31.18 today for the promise to receive $100 in 10 years. The 
return of 12 percent compounded semiannually is embraced in the discount from 
face value-$31.18 versus $100 10 years hence. 

qarnes C. Van Home, Financral Market Rates and Flows, 6th ed. (Upper Saddle River, NJ: P~n t i ce  Hall, 2001). 
actual face value of virtually all bonds is $1,000 per bond. However, the pricing convention ism terms of 

$100. 
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If the price were $35 and we wished to solve for the yield, we would set up 
the problem as follows: 

We then solve for the rate of discount that equates $35 today with $100 twenty pe- 
riods hence. This is done in the same manner as illustrated for intemal-rate-of- 

Bond yield 
retum calculations. When we do so, we find this rate to be 5.39 percent. Doubling 
this percent to put things on an annual basis, the yield to maturity is 10.78 percent. 

is simply a bond's 
The lesser discount from face value, $35 versus $31.18 in our earlier example, re- 

internal rate of return. sults in a lower yield. 

Coupon Bonds 
Most bonds are not of a pure discount variety, but rather pay a semiannual interest 
payment along with a final principal payment of $100 at maturity. To determine 
the return here, we solve the following equation for r, the yield to maturity: 

where P is the present market price of the bond, C is the annual coupon payment, 
and n is the number of years to maturity. 

To illustrate, if the 8 percent coupon bonds of UB Corporation have 13 years 
to maturity and the current market price is $96 per bond, Eq. (2-15) becomes 

When we solve for r, we find the yield to maturity of the bond to be 8.51 percent. 
Given any three of the following four factors-coupon rate, final maturity, 

market price, and yield to maturity-we are able to solve for the fourth. Fortu- 
nately, elaborate bond value tables are available, so we need not go through the 
calculations. These tables are constructed in exactly the same manner as present- 
value tables. The only difference is that they take account of the coupon rate and of 
the fact that the face value of the bond will be paid at the final maturity date. 

Relationship between Price and Yield Were the market price $105, so that the 
bond traded at a premium instead of at a discount, the yield to maturity-substi- 
tuting $105 for $96 in the equation-would be 7.39 percent. On the basis of these 
calculations, several observations are in order: 

1. When a bond's market price is less than its face value of $100 so that it 
sells at a discount, the yield to maturity exceeds the coupon rate. 

2. When a bond sells at a premium, its yield to maturity is less than the 
coupon rate. 

3. When the market price equals the face value, the yield to maturity equals 
the coupon rate. 
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Holding-Period Return The yield to maturity, as calculated above, may differ 
from the holding-period yield if the security is sold prior to maturity. The holding- 
period yield is the rate of discount that equates the present value of interest pay- 
ments, plus the present value of terminal value at the end of the holding period, 
with the price paid for the bond. For example, suppose the above bond were 
bought for $105, but interest rates subsequently increased. Two years later the 
bond has a market price of $94, at which time it is sold. The holding-period return 
is 

Here r is found to be 2.48 percent. While the bond originally had a yield to matu- 
rity of 7.39 percent, the subsequent rise in interest rates resulted in its being sold at 
a loss. Although the coupon payments more than offset the loss, the holding- 
period yield was low. 

Perpetuities 
It is conceivable that we might be confronted with an investment opportunity that, 

A perpetuity involves for all practical purposes, is a perpetuity. With a perpetuity, a fixed cash inflow is 
periodic cash inflows of expected at equal intervals forever. The British consol, a bond with no maturity 
an equal amount forever. date, carries the obligation of the British government to pay a fixed coupon perpet- 

ually. If the investment required an initial cash outflow at time 0 of A,  and were 
expected to pay A* at the end of each year forever, its yield is the discount rate, r, 
that equates the present value of all future cash inflows with the present value of 
the initial cash outflow 

In the case of a bond, A, is the market price of the bond and A* the fixed annual in- 
terest payment. When we multiply both sides of Eq. (2-16) by (1 + r), we obtain 

Subtracting Eq. (2-16) from Eq. (2-17), we get 

A* 
A,(1 + r)  - A, = A* - - 

(1  + r)" 

As n approaches infinity, A*/(1  + r)" approaches 0. Thus 

and 
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Here Y is the yield on a perpetual investment costing A, at time 0 and paying A* at 
the end of each year forever. Suppose that for $100 we could buy a security that 
was expected to pay $12 a year forever. The yield of the security would be 

Another example of a perpetuity is a preferred stock. Here a company 
promises to pay a stated dividend forever. (See Chapter 20 for the features of pre- 
ferred stock.) If Zeebok Shoes Inc. had a 9 percent, $50 face value preferred sto& 
outstanding and the appropriate yield in today's market were 10 percent, its value 
per share would be 

This is known as capitalizing the $4.50 dividend at a 10 percent rate. 

Duration of Debt Instrument 
Instead of maturity, bond investors and portfolio managers fre- : This is merely to say that more of the total return is received 
quently use the duration of the instrument as a measure of the ' early on as opposed to what would be the case with a low coupon 
average time to the various coupon and principal payments. bond. For a zero coupon, there is but one payment a t  maturity, 
More formally, duration is and the duration of the bond equals its maturity. For coupon 

where 

i bonds, duration is less than maturity.* 
One of the reasons that duration is widely used in the in- 

j vestment community is that the volatility of a bond's price is re- 
: lated to it. Under certain idealized circumstances (which we will 
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RETURN FROM A STOCK INVESTMENT 
The common stockholders of a corporation are its residual owners; their claim to 
income and assets comes after creditors and preferred stockholders have been 
paid in full. As a result, a stockholder's return on investment is less certain than 
the return to a lender or to a preferred stockholder. On the other hand, the return 
to a common stockholder is not bounded on the upside as are returns to the 
others. 

Some Features of Common Stock 
The corporate charter of a company specifies the number of authorized shares of 
common stock, the maximum that the company can issue without amending its 
charter. Although amending the charter is not a difficult procedure, it does re- 
quire the approval of existing stockholders, which takes time. For this reason, a 
company usually likes to have a certain number of shares that are authorized but 
unissued. When authorized shares of common stock are sold, they become issued 
stock. Outstanding stock is the number of shares issued and actually held by the 
public; the corporation can buy back part of its issued stock and hold it as Trea- 
sury stock. 

A share of common stock can be authorized either with or without par value. 
The par value of a stock is merely a stated figure in the corporate charter and is of 
little economic signrficance. A company should not issue stock at a price less than 
par value, because stockholders who bought stock for less than par would be li- 
able to creditors for the difference between the below-par price they paid and the 
par value. Consequently, the par values of most stocks are set at fairly low figures 
relative to their market values. Suppose a company sold 10,000 shares of new com- 
mon stock at $45 a share and the par value of the stock was $5 per share. The eq- 
uity portion of the balance sheet would be 

The book value of a share of stock is the shareholders' equity of a corpora- 
tion less the par value of preferred stock outstanding divided by the number of 
shares outstanding. Suppose in the case above the company is now 1 year old and 
has generated $80,000 in after-tax profit but pays no dividend. Shareholders' 
equity is now $450,000 + $80,000 = $530,000, and book value per share is 
$530,000/10,000 = $53. 

Although one might expect the book value of a share of stock to correspond 
to the liquidating value (per share) of the company, frequently it does not. Often 
assets are sold for less than their book values, particularly when liquidating costs 
are involved. In some cases certain assets-notably land and mineral rights- 
have book values that are modest in relation to their market values. For the com- 
pany involved, liquidating value may be higher than book value. Thus, book value 
may not correspond to liquidating value, and, as we shall see, it often does not 
correspond to market value. What, then, determines market value? 
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Return on Investment 
When people buy common stock, they give up current consumption in the hope of 
attaining increased future consumption. They expect to collect dividends and 
eventually sell the stock at a profit. But this is only one part of a lifetime of con- 
sumption, and wealth has to be allocated accordingly. A colleague of mine once re- 
marked that he'd like to use his money in such a way that it would be completely 
spent when he died. If the person could know how long he was going to live, he 
could apportion his wealth so that it would give him maximum satisfaction from 
present and future consumption. He would know the exact returns available from 
investment and the timing of these returns, as well as future income from nonin- 
vestment sources. Investment would be merely a means of balancing present 
against future consumption. 

Not knowing what lies ahead, investors are unable to plan lifetime consump- 
tion patterns with certainty. Because the returns from investment and the timing of 
those returns are uncertain, they compensate for the lack of certainty by requiring 
an expected return sufficiently high to offset it. But what constitutes the return on 
a common stock? For a 1-year holding period, the benefits assodated with owner- 
ship include the cash dividends paid during the year together with an apprecia- 
tion in market price, or capital gain, realized at the end of the year. More formally, 
the one-period return is 

Dividends + (Ending price - Beginning price) 
r = 

Beginning price 
(2-21) 

where the term in parentheses in the numerator is the capital gain or loss during 
the holding period. 

Solving for the Return Suppose you were to purchase a share of stock of a cor- 
poration for $50. The company is expected to pay a $2 dividend at the end of the 
year, and its market price after the payment of the dividend is expected to be $55 a 

Stock return is the dis- share. T ~ U S ,  your expected return would be 
count rate which equates 
the present value of the 
dividend stream and 
ending price with the 
purchase price. 

where r is the expected return. Another way to solve for r  is 

When we solve for the rate of discount that equates the present value of the divi- 
dend and the terminal value at the end of 1 year with the purchase price of the 
stock at time 0, we find it to be 14 percent. You expect a 14 percent return on your 
investment. 

Now suppose that instead of holding the security 1 year, you intend to hold 
it 2 years and sell it at the end of that time. Moreover, you expect the company to 
pay a $2.70 dividend at the end of year 2 and the market price of the stock to be 
$60 after the dividend is paid. Your expected return can be found by solving the 
following equation for r: 
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When we solve for r by the method described earlier, we find it to be 14 percent 
also. For general purposes, the formula can be expressed as 

where Po is the market price at time 0, D, is the expected dividend at the end of pe- 
riod t ,  and P, is the expected terminal value at the end of period 2. C denotes the 
sum of discounted dividends at the end of periods 1 and 2. 

If your holding period were 10 years, the expected rate of return would be 
determined by solving the following equation for r: 

But if a perpetual trust fund had bought the stock, and the trustee expected to 
hold it forever, the expected retum would consist entirely of cash dividends and 
perhaps a liquidating dividend. Thus, the expected rate of return would be deter- 
mined by solving the following equation for r: 

where is the sign for infinity.4 What we are saying here is that the formula takes 
account of all possible future dividends that might be paid. 

Are Dividends the Foundation? 
It is clear that the intended holding periods of different investors will vary greatly. 
Some will hold a stock for only a few days; others might expect to hold it forever. 
Investors with holding periods shorter than infinity expect to be able to sell the 
stock at a price higher than they paid for it. This assumes, of course, that at that 
time there will be investors willing to buy it. As buyers, they will, in turn, judge 
the stock on expectations of future dividends and future terminal value beyond 

The foundation of value that point. That terminal value, however, will depend on other investors at that 
is cash payments to the time being willing to buy the stock. The price they are willing to pay will depend 
shareholder. on their expectations of dividends and terminal value. And so the process goes 

through successive investors. Note that the total cash return to all successive in- 
vestors in a stock is the sum of distributions by the company, whether they be reg- 
ular cash dividends, liquidating dividends, or share repurchases. (See Chapter 11 
for a discussion of share repurchase as part of an overall dividend decision.) Thus, 
cash distributions are all that stockholders as a whole receive from their invest- 

'For longer holding periods, portfolio theorists usually work with continuously compounded ratcs of return. 
The assumption is that the portfolio's return follows a lognormal distribution. Although the expression of returns on a 
continuously compounded basis is preferred, it is dificult for the reader to follow in a basic finance course. For ease of 
understanding, we work with returns based on discrete time periods. If you are interested in continuously com- 
pounded returns, see the last section of Chapter 5, where they are employed in connection with option valuation. 



30 P a r t  I F o u n d a t i o n s  of F inance  

ment; they are all the company pays out. Consequently, the foundation for the val- 
uation of common stock must be dividends. These are construed broadly to mean 
any cash distribution to shareholders, including share repurchases. 

The logical question to be raised is, why do the stocks of companies that pay no 
dividends have positive, often quite high, values? The answer is that investors expect 
to be able to sell the stock in the future at a price higher than they paid for it. Instead 
of dividend income plus terminal value, they rely only on the terminal value. In turn, 
terminal value will depend on the expectations of the marketplace at the end of the 
horizon period. The ultimate expectation is that the firm eventually will pay divi- 
dends, broadly defined, and that future investors will receive a cash return on their 
investment. In the interim, however, investors are content with the expectation that 
they will be able to sell the stock at a subsequent time because there will be a market 
for it. In the meantime, the company is reinvesting earnings and, it is hoped, enhanc- 
ing its future earning power and ultimate dividends. 

DIVIDEND DISCOUNT MODELS 
We saw in Eq. (2-24) that the return on investment is the rate of discount that equates 
the present value of the stream of expected future dividends with the current market 
price of the stock. Dividend discount models are designed to compute this implied 
stock return under specific assumptions as to the expected growth pattern of future 
dividends. Merrill Lynch, First Boston, and a number of other investment banks rou- 
tinely publish such calculations for a large number of stocks, based on their particular 
model and security analysts' estimates of future earnings and dividend-payout ra- 
tios. In what follows we examine such models, beginning with the simplest one. 

Perpetual Growth Model 
If dividends of a company are expected to grow at a constant rate, the calculation 
of the implied return is an easy matter. If this constant rate is g, Eq. (2-24) becomes 

Po = Do(1 + g) + Do(1 + &TI2 + . . . + Do(1 + g)" (2-25) 
l + r  (1 + r)2 (1 + r)" 

where D, is the dividend per share at time 0. Thus, the dividend expected in pe- 
riod n  is equal to the most recent dividend times the compound growth factor 
(1 + 8)". 

Assuming r is greater than g, Eq. (2-25) can be expressed as5 

'If we multiply both sides of Eq. (2-25) by (1 + r)/(l  + g) and subtract Eq. (2-25) from the product, we obtain 

!xeL-po=Do- D,(l + XI* 
1 + X  (1 + r)" 

Because 7 is greater than g, the second term on the right side will be zero. Consequently. 

I f  r 1% IPS- than 3, i r  15 ~ . > c y  10 drterrninr t11.tI ,he ul~rkel  pricc uf lhc ,to;L. wuuld be ~nfuurv See Ddvrd Durand. 
"Gruwrh Stocks and the I'erersburg I'arad.,x," lounld ~ , ' I - : s m n r ~ .  12 (Sepremher 19i71,1IR-f%7 
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Perpetual growth 
assumes the dividend 
one period in the future 
grows a t  a constant rate 
in perpetuity. 

where Dl is the dividend per share at time 1. Rearranging, the expected return be- 
comes 

The critical assumption in this valuation model is that dividends per share are ex- 
pected to grow perpetually at a compound rate of g. For some companies, this as- 
sumption may be a fair approximation of reality. To illustrate the use of Eq. (2-27), 
suppose A & G Company's dividend per share at t = 1 was expected to be $3, to 
grow at a 7 percent rate forever, and the current market price was $50 a share. The 
expected return would be 

and this return would be expected in every future period. For companies in the 
mature stage of their life cycle, the perpetual growth assumption is not unreason- 
able. 

Conversion to a PricelEarnings Ratio With the perpetual growth model, we can 
easily go from dividend valuation, Eq. (2-26), to price/earnings ratio valuation. 
Suppose a company retained a constant portion of its earnings each year, call it b. 
The dividend-payout ratio (dividends per share divided by earnings per share) 
also would be constant: 

where E, is earnings per share in period 1. Equation (2-26) can be expressed as 

Rearranging, this becomes 

where Po/E1 is the price/earnings ratio based on expected earnings in period 1. In 
our earlier example, suppose A & G Company had a retention rate of 40 percent. 
Therefore 

Po= 1-A = 10 times 
El .13 - .07 

With a $50 share price, expected earnings in period 1 would be $5 per share. 
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Retained Earnings and Dividend Growth Without external financing, the source 
of dividend growth is the retention of earnings and the return on this retention, 
namely, the return on equity (ROE). By retaining earnings, a company is able to in- 
vest the funds and, as a result, would be expected to earn more than it did the year 
before. In turn, a higher dividend would be expected to be paid. If there were no re- 
tention and all eamkgs weE paid out as dividends, therewould be no net invest- 
ment. In our idealized world, we implicitly assume that an amount equal to deprecia- 
tion is invested to maintain the earnings of the company (no growth). Net investment 
is investment over and above depreciation, and it is possible only with retention. 

If expected ROE is constant over time, growth in dividends, g, can be ex- 
pressed as 

where b is a constant retention rate. As before, 1 - b is the dividend-payout ratio. 
To illustrate, suppose Gonzalez Freight Company earned $5.00 per share last 

year. Its retention rate is 60 percent, so it paid out $5.00(1 - .60) = $2.00 in divi- 
dends per share. The historical ROE of the company is 15 percent. If things do not 
change, this implies that earnings per share for this period, El, will be 

and that dividends per share, Dl, will be 

Thus, the dividend is increased from $2.00 to $2.18 per share on the basis of the ad- 
ditional earnings made possible by retaining a portion of last year's earnings. The 
growth rate in dividends per share is 

which, of course, is the same as that determined through Eq. (2-31): 

In subsequent years, dividends per share also would be expected to grow by 9 
percent. 

Is such growth realistic? It depends on the opportunities available for invest- 
ment and their likely return. For most companies, a perpetual growth model is in- 
appropriate. Typically, both the rate of retum on equity and the retention rate 
change over time. The import of the above, however, is that the retention of eam- 
ings permits growth of future earnings and dividends. It is not the only source of 
growth; external financing and increased returns on equity through better capital 
investment opportunities also are sources. In Chapter 8 we discuss how to create 
value through capital investments. For now, we merely need to be mindful that re- 
tention is an important source of growth. 

Growth Phases 
When the pattern of expected growth is such that a perpetual growth model is not 
appropriate, modifications of Eq. (2-29) can be used. A number of valuation mod- 
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Phased growth 
allows for a nonlinear 
growth in expected 
future dividends. 

els are based on the premise that the growth rate will taper off eventually. For ex- 
ample, the transition might be from a present above-normal growth rate to one 
that is considered normal. If dividends per share were expected to grow at a 14 
percent compound rate for 10 years and then grow at a 7 percent rate, Eq. (2-29) 
would become 

Note that the growth in dividends in the second phase uses the expected dividend 
in period 10 as its foundation. Therefore, the growth-term exponent is t  - 10, 
which means that in period 11 it is 1, in period 12 it is 2, and so forth. 

The transition from an above-normal to a normal rate of growth could be 
specified as more gradual than the rate just given. For example, we might expect 
dividends to grow at a 14 percent rate for 5 years, followed by an 11 percent rate 
for the next 5 years, and a 7 percent growth rate thereafter. The more growth seg- 
ments that are added, the more closely the growth in dividends will approach a 
curvilinear function. But even Microsoft cannot grow at an above-normal rate for- 
ever. Typically, companies grow at a very high rate initially, after which their 
growth opportunities slow down to a rate that is normal for companies in general. 

Summing the Parts Share price, then, is the summation of the present values of 
expected future dividends in each of the growth phases: 

In this three-phase example, suppose the present dividend is $2 per share and the 
present market price is $40. Therefore, 

In a multiphase growth situation like this, solving for the rate of return that 
equates the stream of expected future dividends with the current market price is 
arduous. If you have a lot of problems to solve, it is worthwhile to program the 
computer with an algorithm to solve for r. In the absence of such, one must resort 
to trial and error similar to that illustrated for the internal rate of return. The diffi- 
culty, of course, is in knowing where to begin. With a three-phase situation, we 
might start by employing the middle growth rate in a perpetual growth model to 
approximate the actual r. With an initial growth of 14 percent, the expected divi- 
dend at the end of year 1 is $2(1.14) = $2.28. Using 11 percent as our perpetual 
growth rate, r = ($2.28/$40) + . l l  = 16.7%. If we then employ 16 percent as a start- 
ing discount rate, the present value of the right-hand side of Eq. (2-34) is as shown 
in Table 2-4. 

For the last growth phase, the perpetual growth model can be used to derive 
expected share price at the end of year 10, based on constantly growing dividends 
thereafter. The resulting market price of $77.16 shown in the table is then dis- 
counted at 16 percent to its present value at time 0. When this amount is added to 
the total present value of dividends, we obtain an overall present value of $35.04. 
As this amount is less than the share price of $40, we must try a lower discount 
rate. Repeating the calculations for 15 percent, we obtain the results shown in 
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T A B L E  2 - 4  
Present Value of Multiphased Growth Problem, 16 Percent 

Table 2-5. As $39.81 is almost $40, we know that r is slightly less than 15 percent. 
Therefore, the expected rate of return that equates the stream of expected future 
dividends with the market price is approximately 15 percent.6 

For any stream of expected future dividends, we can solve for the rate of dis- 
count that equates the present value of this stream with the current share price. 
Although this is tedious when there is multiphased growth, the calculations can be 
streamlined. If enough computations are involved, it is worthwhile to program a 
computer algorithm. The rate of discount for which we solve is, by definition, the 
expected return on investment in the stock. However, we must be mindful that the 
accuracy of this estimate depends on the precision with which we are able to fore- 
cast expected future dividends. 

Approximation Model for Three-Phase Growth Fuller and Hsia have derived 
an approximation formula for determining the required rate of retum when the 
dividend discount model involves three phases of g r ~ w t h . ~  They call their formula 
the H model, where the required return is expressed as 

'The precise discount rate is 14 96 percent, but to avoid further tediousness, we do not interpolate for it. 
7Russell J. Fuller and Chi-Cheng Hsla, "A Simplified Common Stock Valuation Model," Financial Analysts four- 

nal, 40 (September-October 1984), 40-56. 
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T A B L E  2 - 5  
Present Value of Multiphased Growth Problem, 15 Percent 

where 
Do = present dividend per share 
Po = present market price per share 
g3 = long-run growth rate in final phase 
H = (A + B ) / 2 ,  where A is the number of years in phase 1 and B 

is the end of phase 2 
g, = growth rate in phase 1 

For our previous example, this formula is expressed as 

This percentage is very close to that solved for above. The H model is particularly 
useful when the first two growth phases are relatively short in number of years, 
the first growth rate does not exceed r, and the growth rate for the second phase is 
about halfway between the growth rates for the first and last phases. The further a 
situation is from these conditions, the poorer the approximation. However, for 
many situations involving three-phase growth, the H model provides a quick and 
reasonably accurate approximation of the discount rate. 

PricelEarnings Horizon Value 
For our earlier growth-phase example, a perpetual dividend growth assumption 
was invoked to obtain a terminal value at the end of the horizon-10 years. An- 
other way to estimate the terminal value is by assuming a price/earnings ratio at 
the horizon and multiplying earnings per share by it. To do so, we disaggregate 
dividends into earnings per share and the dividend-payout ratio. To illustrate, 
suppose earnings per share for a company were expected to grow at a 25 percent 
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Terminal value of a 
stock can be based on 
perpetual growth beyond 
the terminal year or on a 
pricelearnings ratio 
multiplied by terminal- 
year + 1 earnings. 

rate the first 4 years, 15 percent the next 4, and 8 percent thereafter. Moreover, 
the dividend-payout ratio is expected to increase with the transition from 
the initial growth phase to the eventual mature phase of the company. 

As a result, we might have the following for the three phases: 

1-4 vears 25% 

Suppose the price/earnings ratio at the end of year 8 were expected to be 10 times. 
Suppose further that this ratio is based on expected earnings per share in year 9. If 
present earnings per share (at time 0) are $3.00, the expected cash flows to the in- 
vestor are as shown in Table 2-6. In the table we see that the terminal value at the 
end of year 8 is determined by multiplying expected earnings per share in year 9 
by the price/earnings ratio of 10 to obtain $138.30. 

T A B L E  2 - 6  
Expected Dividend and Terminal Value Cash Flows for Example 

To determine the implied expected return to the investor, we solve for the rate 
of discount that equates the cash-flow stream shown in the last column with the 
market price per share at time 0. If this price were $52, the implied return would be 
15.59 percent when we solve for the internal rate of return. If we knew the required 
rate of return and wished to determine the present value of the cash-flow stream, we 
would simply present value each of the cash flows in the table and sum them. If the 
required return were 17 percent, the present value would be $47.45 per share. With 
these examples, we illustrate the mechanics by which dividend discount models 
may be used to determine either the expected return or the present value for a stock. 
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F I G U R E  2 - 2  
Illustration of risk 

RETURN 
a. 

RETURN 
b. 

MEASURING RISK: STANDARD DEVIATION 
So far we have worked with only the expected return from holding a security. In 
a world of uncertainty, this return may not be realized. Risk can be thought of 
as the possibility that the actual return from holding a security will deviate 
from the expected return. The greater the magnitude of deviation and the 
greater the probability of its occurrence, the greater is said to be the risk of the 
security. Figure 2-2 shows the probability distributions of possible returns for 
two securities. 

Because the actual return of security B has a greater Likelihood of deviating 
from its expected return than that of security A, we say that it has greater risk. Al- 
though the investor is principally concerned with downside risk, or the possibility 
of a negative return, for ease of use our measure of risk takes into account all di- 
vergence of the actual return from that which was expected. 

To illustrate this measure, suppose an investor believed that the possible 
l-year returns from investing in a particular common stock were those shown in 
Table 2-7. This probability distribution can be summarized in terms of two para- 

Standard deviation is a meters: the expected return and the standard deviation. The expected return is8 

measure of the relative 
dispersion of a prohahil- 
ity distribution. 

where Xi is the return for the ith possibility, Pi is the probability of concurrence of 
that return, and n is the total number of possibilities. The standard deviation is 

The  average shown is an arithmetic mean that is appropriate as a measure of central tendency of a probability 
distribution. If we were concerned with the rate of wealth accumulation over time that arose from a security invest- 
ment, however, the measure would not be a ~ ~ m ~ r i a t e .  Here the averaee rrturn is a multi~licative function of the re- . .  . " 
turns realized each year. A geomehic average annual rehlrn should be used, and it is 

- 
R = ?(I + R,)(1 + R,)(1 + R,) - . . (1 + Rm) - 1 

where rn 1s the total number of years involved,? is the m-root sign, and R, is the return on invesh-nent in year t. This 
measure gives us the average compound rate of growth of wealth from beginning to end, time 0 to time m. 
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where Q represents the square root. It also can be expressed as [ ]'I2. The square 
of the standard deviation, u" is known as the variance of the distribution. 

To illustrate these measures, consider again the distribution of possible re- 
turns shown in Table 2-7. The expected return is 

The standard deviation is 

Use of Standard Deviation Information 
When we deal with discrete probability distributions, we do not have to calculate 

The trade-off between the standard deviation to determine the probability of specific outcomes. To deter- 
expected return and risk mine the probability of the actual return in our example being less than zero, we 
(standard deviation) is a look at Table 2-7 and see that the probability is 15 percent. When we deal with con- 
key factor throughout all finuous distributions, the procedure is slightly more complex. 
of finance. 

T A B L E  2 - 7  
Probabiliw Distribution of Possible Returns for a 1-Year Holding Period 

For the normal bell-shaped probability distribution, .68 of the distribution 
falls within one standard deviation of the expected value, .95 falls within two stan- 
dard deviations, and over .99 within three standard deviations. By expressing dif- 
ferences from the expected value in terms of standard deviations, we are able to 
determine the probability that the actual return will be greater than or less than 
such and such an amount. 

Suppose our distribution had been a normal distribution with an expected 
return equal to 9 percent and a standard deviation of 8.38 percent and we wished 
to determine in this case, also, the probability that the actual retum would be 
less than zero. Standardizing the deviation from the expected value, we have 
9%/8.38% = 1.07 standard deviations. Turning to the normal probability distribu- 
tion Table C at the back of the book, we find that there is approximately a 14 per- 
cent probability that the actual return will be more than 1.07 standard deviations 
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F I G U R E  2 - 3  
Probability distribution 

of possible returns for 
example RETURN (percent) 

from the mean of the distribution. Therefore, there is a 14 percent likelihood that 
the actual return on investment will be zero or less. The probability distribution 
is illustrated in Fig. 2-3. The shaded area represents 1.07 standard deviations to 
the left of the mean, and, as indicated, this area represents 14 percent of the total 
distribution. 

Thus, the dispersion, or wideness, of the probability distribution of possible 
returns reflects the degree of the investor's uncertainty. A distribution with a small 
standard deviation relative to its expected value indicates little dispersion and a 
high degree of confidence in the outcome. A distribution with a large standard de- 
viation relative to its expected value indicates a high degree of uncertainty about 
the possible return on investment. In the immediate discussion, we assume that 
probability distributions can be summarized in terms of two parameters: the ex- 
pected return and the standard deviation. 

In the chapter that follows, we assume that investors select stocks according 
to the principle of maximizing expected utility. Expected utility is determined on 
the basis of the probability distribution of possible returns from an investment. We 
also assume that investors can summarize their beliefs about the probability distri- 
bution of possible retums from an investment or portfolio of investments in terms 
of two parameters of the distribution. These parameters are the expected return 
and the standard deviation, both illustrated earlier. In Chapter 3 we follow up on 
these ideas by showing how the utility preferences of investors can be applied to 
the selection of portfolios of securities. 

Investment, financing, and dividend decisions be modified for compounding more than once a 
have significant impact on the firm's valuation. year. Using present-value techniques, we are 
A key concept underlying valuation is the time able to isolate differences in the timing of cash 
value of money. In considering this topic, the flows for various investments. Also using these 
determination of both terminal values and pre- techniques, we showed how to amortize a loan 
sent values was illustrated. Both formulas may and how to compute the internal rate of return 
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on an investment. Frequent use of present val- 
ues and internal rates of return will occur in 
subsequent chapters. 

Bonds can be either pure discount ones, 
where only one payment is made at maturity, 
or coupon bonds, where interest payments are 
made semiannually through maturity, at 
which time the bond's face value is paid as 
well. Yield-to-maturity is the rate of discount 
that equates the present value of promised fu- 
ture payments to investors with the current 
market price of the bond. Formulas were pre- 
sented for solving for market price, given the 
yield, or for yield, given the market price. In 
addition, the valuation of perpetuities was ad- 
dressed, one example of which is preferred 
stock. 

In purchasing a common stock, the in- 
vestor gives up present consumption with the 
expectation of increasing future consumption. 
The expected return is the rate of discount that 
equates the present market value of the stock 
with the present value of the stream of ex- 
pected future dividends. Because cash divi- 
dends are all that investors as a whole receive 
from their investment, these dividends are the 
foundation for valuation. A dividend valuation 

model is consistent with the fact that many in- 
vestors expect to sell their stock in the future 
and realize a capital gain. Given the basic valua- 
tion model, we saw how it could be modified to 
solve for different expectations of future growth, 
be they for perpetual growth or for phased 
growth. With respect to the latter, a terminal 
value is determined at some horizon, by assum- 
ing either a perpetual growth dividend situation 
or a price/earnings ratio multiple. 

In addition to the expected return on in- 
vestment, we are concerned with risk. For our 
purposes, risk is defined as the deviation of the 
actual return from that which was expected. To 
measure the wideness of the distribution of pos- 
sible returns, the standard deviation is com- 
puted. By relating the standard deviation to a 
specific difference from the expected return, we 
are able to determine the probability of occur- 
rence of that outcome. Investors attempt to max- 
imize their expected utility, which is a function 
of expected return and standard deviation. In 
the subsequent chapter, we show how these 
concepts are applied to the selection of a portfo- 
lio of securities and the implications of such se- 
lection for the required rate of return and valua- 
tion of the individual firm. 

FINCOACH EXERCISES 
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1. The following cash-flow streams need to be analyzed: 

End of Yeas 
Cash Flow 

Stream 1 2 3 4 5 

a. Calculate the terminal value of each stream at the end of year 5 with 
an interest rate of 10 percent. 

b. Compute the present value of each stream if the discount rate is 14 
percent. 

c. Compute the internal rate of return of each stream if the initial invest- 
ment at time 0 were $600. 

2. Sanchez Hydraulics Company has outstanding a 14 percent coupon bond with 
3 years to maturity. Interest payments are made semiannually. Assume a face 
value of $100. 

a. (1) If the market price of the bond is $104, what is the yield to matu- 
rity? (2) If it were $97, what would be the yield? (3) if i t  were $loo? 

b. (1) If the bond's yield were 12 percent, what would be its price? (2) if it 
were 15 percent? (3) if it were 14 percent? 

c. Instead of a coupon bond, suppose it were a zero coupon, pure dis- 
count instrument. If the yield were 14 percent, what would be the 
market price? (Assume semiannual compb~ndin~.) 

3. Delphi Products Corporation currently pays a dividend of $2 per share and 
this dividend is expected to grow at a 15 percent annual rate for 3 years, then 
at a 10 percent rate for the next 3 years, after which it is expected to grow at a 5 
percent rate forever. 

a. What value would you place on the stock if an 18 percent rate of re- 
turn were required? 

b. Would your valuation change if you expected to hold the stock only 3 
years? 

4. For Delphi Products Corporation in Problem 3, suppose the company were ex- 
pected to have a price/earnings ratio of 8 times at the end of year 6. Moreover, 
earnings per share in year 7 are expected to be $7.50. If the present market 
price per share is $35, what is the expected return on investment? (Assume 
that terminal value at the end of year 6 is based on year 7 earnings.) 
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5. Fox River Associates is analyzing a new line of business and estimates the pos- 
sible returns on investment as 

Probability .1 .2 .4 .2 .I 

Possiblereturn 1 0 %  5% 20% 35% 50% 

a. What are the expected return and standard deviation? 
b. Assume that the parameters in part a pertain to a normal probability 

distribution. What is the probability the return will be (1) zero or less? 
(2) less than 10 percent? (3) more than 40 percent? 

1. The following are exercises in terminal values. 
a. At the end of 3 years, how much is an initial deposit of $100 worth, as- 

suming an annual interest rate of (1) 10 percent? (2) 100 percent? (3) 0 
percent? 

b. At the end of 3 years, how much is an initial deposit of $100 worth, as- 
suming a quarterly compounded interest rate of (1) 10 percent? (2) 100 
percent? 

c. Why does your answer to part b differ from that to part a? 
d. At the end of 10 years, how much is an initial deposit of $100 worth, 

assuming an interest rate of 10 percent compounded (1) annually? 
(2) semiannually? (3) quarterly? (4) continuously? 

2. The following are exercises in present values. 
a. $100 at the end of 3 years is worth how much today, assuming a dis- 

, -> count rate of (1) 10 percent? (2) 100 percent? (3) 0 percent? 
b. What is the aggregate present value of $500 received at the end of 

each of the next 3 years, assuming a discount rate of (1) 4 percent? (2) 
25 percent? 

c. $100 is received at the end of 1 year, $500 at the end of 2 years, and 
$1,000 at the end of 3 years. What is the aggregate present value of 
these receipts, assuming a discount rate of (1) 4 percent? (2) 25 per- 
cent? 

d. $1,000 is to be received at the end of 1 year, $500 at the end of 2 years, 
and $100 at the end of 3 years. What is the aggregate present value of 
these receipts, assuming a discount rate of (1) 4 percent? (2) 25 per- 
cent? 

e. Compare your solutions in part c with those in part d and explain the 
reason for the differences. 
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3. The following are exercises on internal rates of return (IRRs). 

a. An investment of $1,000 today will return $2,000 at the end of 10 
years. What is its IRR? 

b. An investment of $1,000 today will return $500 at the end of each of 
the next 3 years. What is its IRR? 

c. An investment of $1,000 today will return $1,000 at the end of 1 year, 
$500 at the end of 2 years, and $100 at the end of 3 years. What is its 
IRR? 

d. An investment of $1,000 will return $60 per year forever. What is its 
IRR? 

4. Graph the present value of $1 per year for 5,10,15,20, and 25 years at 0,10, 
20,30, and 40 percent rates of discount. Explain the difference in the slopes of 
the curves. 

5. Selyn Cohen is 70 years old and recently retired. He wishes to provide retire- 
ment income for himself and is considering an annuity contract with Monu- 
ment Life Insurance Company. Such a contract pays him an equal amount 
each year he lives. For this cash-flow stream, he must put up so much money 
at the beginniig. According to actuarial tables, his life expectancy is 15 years, 
and that is the duration on which the insurance company bases its calcula- 
tions regardless of how long Cohen actually lives. 

a. If Monument Life uses an interest rate of 5 percent in its calculations, 
what must Cohen pay at the outset for an annuity providing him 
$10,000 per year? (Assume annual payments are at the end of each of 
the 15 years.) 

b. What would be the purchase price if the interest rate were 10 percent? 
c. If Cohen had $30,000 to put into an annuity, how much would he re- 

ceive each year if the insurance company used (1) a 5 percent interest 
rate in its calculations? (2) a 10 percent rate? 

6. On a contract, you have a choice of receiving $25,000 six years from now or 
$50,000 twelve years hence. What is the implied discount rate that equates 
these two amounts? 

7. You borrow $10,000 at 14 percent for 4 years. The loan is repayable in four 
equal installments at year ends. 

, -) a. What is the annual payment that will completely amortize the loan 
over 4 years? (You may wish to round to the nearest dollar.) 

b. Of each payment, what is (1) the amount of interest? (2) the amount of 
principal? 

8. Establish a loan amortization schedule for the following loan to the nearest 
cent. (See Table 2-3 for an example.) This problem should be done only with a 

< , -, spreadsheet program. Situation: A 36-month loan of $8,000 with equal install- 
ment payments at the end of each month. The interest rate is 1 percent per 
month. 

9. Barquez Mines, Inc., is considering investing in Chide. It makes a bid to the 
government to participate in the development of a mine, the profits of which 
will be realized at the end of 5 years. The mine is expected to produce $5 mil- 
lion in cash to Barquez at that time. Other than the bid at the outset, no other 
cash flows will occur, as the government will reimburse the company for all 
costs. If Barquez requires a return of 20 percent, what is the maximum bid it 
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should make for the participation right if interest is compounded (a) annu- 
ally? @) semiannually? (c) quarterly? (d) continuously? 
Booker Brown, Inc., has a 10 percent bond outstanding with 7 years remain- 
ing to maturity. Interest payments are semiannual, and the instrument's face 
value is $100. 

a. What is the bond's market price if the yield to maturity is (1) 11.6 per- 
cent? (2) 9.2 percent? 

b. What would be the yield to maturity if the market price were (1) $110? 
(2) $94? 

Kerby Manufacturing Corporation sells a zero coupon bond for $38 with 8 
years to maturity. At maturity the company will pay the bond's holder $100. 
What is the bond's yield to maturity if a semiannual convention to valuation 
is employed? 
Caroline Islands Resorts has 1,750,000 shares of authorized common stock 
having a $1 par value. Over the years it has issued 1,532,000 shares, but 
presently 63,000 are held as Treasury stock. The paid-in capital of the com- 
pany is presently $5,314,000. 

a. How many shares are now outstanding? 
b. If the company were able to sell stock at $19 per share, what would be 

the maximum amount it could raise under its existing authorization, 
including Treasury shares? 

c. What would be its common stock and paid-in capital accounts after 
the financing? 

The stock of the Health Corporation is currently selling for $20 and is ex- 
pected to pay a $1 dividend at the end of the year. What will be the rate of re- 
turn to investors who buy the stock now and sell it for $23 after collecting the 
dividend? 
North Great Timber Company will pay a dividend of $1.50 next year. After 
this, earnings and dividends are expected to grow at an 8 percent annual rate 
indefinitely. Investors now require a rate of return of 12 percent. The com- 
pany is considering several business strategies and wishes to determine the 
effect of these strategies on the market price per share of its stock. - 

a. Continuing the present strategy will result in the expected growth rate 
and required rate of return shown. 

b. Expanding timber holdings and sales will increase the expected divi- 
dend growth rate to 10 percent but will increase the risk of the com- 
pany. As a result, the rate of return required by investors will increase 
to 15 percent. 

c. Integrating into retail stores will increase the dividend growth rate to 
9 percent and increase the required rate of return to 13 percent. 

From the standpoint of market price per share, which strategy is best? 
Zachery Zorro Company presently pays a dividend of $1.60 per share and the 
market price per share is $30. The company expects to increase the dividend 
at a 20 percent annual rate the first 4 years, at a 13 percent rate the next 4 
years, and then grow the dividend at a 7 percent rate thereafter. This phased- 
growth pattern is in keeping with the expected life cycle of earnings. What is 
the stock's expected return on investment? 
Northern California Fruit Company's latest earnings are $2.00 per share. 
Earnings per share are expected to grow at a 20 percent compound annual 
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rate for 4 years, at a 12 percent annual rate for the next 4 years, and at 6 per- 
cent thereafter. The dividend-payout ratio is expected to be 25 percent the 
first 4 years, 40 percent the next 4 years, and 50 percent thereafter. At the end 
of year 8, the price/earnings ratio for the company is expected to be 8.5 times, 
where year 9's expected earnings per share are used in the denominator. 

a. If the required rate of return is 14 percent, what is the present market 
price per share? 

b. If the present market price per share is $30, what is the stock's ex- 
pected return? 

17. Wally Whittier is considering investing in a security that has the following 
distribution of possible returns: 

Probability .10 .20 .30 .30 .lo 

Possible return -.I0 .OO .10 .20 .30 

a. What is the expected value of return and standard deviation associ- 
ated with the investment? 

b. Is there much downside risk? How can you tell? 
18. Shirley Batavia is analyzing an investment in a shopping center. The expected 

return on investment is 20 percent. The probability distribution of possible re- 
turns is a normal bell-shaped distribution with a standard deviation of 15 
percent. 

a. What are the chances that the investment will result in a negative re- 
turn? 

b. What is the probability that the return will be greater than (1) 10 per- 
cent? (2) 20 percent? (3) 30 percent? (4) 40 percent? (5) 50 percent? 

1. a. Terminal value of each cash flow and total future value of the stream: 

Year 
Cash Flow Total 

Stream 1 2 3 4 5 Terminal Value 
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b. Present value of each cash flow and total present value of stream: 

Year 
Cash Flow Total 

Stream 1 2 3 4 5 Present Value 

1 $ 87.72 $153.89 $134.99 $177.62 $155.81 $710.03 
2 526.31 - - - - 526.31 
3 - - - - 623.24 623.24 
4 175.44 - 337.49 - 155.81 668.74 

Discount 
factor ,87719 .76947 ,67497 ,59208 ,51937 

c. Internal rates of return: 1, 20.20 percent; 2, 0 percent (a $600 outlay 
followed by a $600 receipt results in a zero IRR); 3, 14.87 percent; 4, 
18.34 percent. To illustrate cash-flow stream 4 by trial and error: 

18% 18% 19% 19% 
Cash Discount Present Discount Present 

Year Flow Factor Value Factor Value 

$4.94 
IRR = .18 + = 18.34% 

$4.94 + $9.50 

2. a. (1) Setting up the problem in keeping with Eq. (2-15) and solving for 
r, the yield to maturity is found to be 12.36 percent. The yield is less 
than the coupon rate when the bond trades at a price premium above 
its face value. (2) The yield here is 15.72 percent. Yield is more than 
the coupon rate for a bond trading at a discount. (3) Whenever the 
market price equals the face value, yield equals the coupon rate, 14 
percent in this case. 

b. (1) Setting up this problem again in keeping with Eq. (2-15) and solv- 
ing for price, we find it to be $104.92. (2) In this case, price is found to 
be $97.65. (3) Price equals the face value of $100 when yield equals the 
coupon rate. 

c. P = $100/(1.07)6 = $66.63. 
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End of Present Value of 
Year: Dividend Dividends, 18% 

Year 7 dividend = $4.05(1.05) = $4.25. 

Market value at end of year 6 = 4.25/(.18 - .05) = $32.69. PV = $12.11. 
Value = $10.54 + $12.11 = $22.65. 

b. Present value of market value at end of year 3 = $1.73 + $1.61 + 
$1.50 + $12.11 = $16.95. Present value of expected dividend to be re- 
ceived at end of years 1,2, and 3 = $1.95 + $1.90 + $1.85 = $5.70. Total 
value = $16.95 + $5.70 = $22.65. Thus, the value is the same for an in- 
vestor with a 3-year time horizon. 

4. Terminal value at the end of year 6 equals $7.50 EPS X 8 P/E ratio = $60.00. 
The expected cash flows to the investor are (in dollars): 

Year 0 1 2 3 4 5 6 

Cash flow -35.00 2.30 2.64 3.04 3.35 3.68 64.05 

Solving for the rate of discount that equates the present values of the cash in- 
flows with the cash outflow of $35 at time 0, we find it to be 16.50 percent. 

5. a. By visual inspection of a symmetrical distribution, the expected value 
of return is seen to be 20 percent. (This can easily be confirmed mathe- 
matically.) The standard deviation is 

b. (1) For a zero or less return, standardizing the deviation from the ex- 
pected value of return one obtains (0 - 20%)/16.43% = -1.217 stan- 
dard deviations. Turning to Table C at the back of the book, 1.217 falls 
between standard deviations of 1.20 and 1.25. These standard devia- 
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tions correspond to areas under the curve of .I151 and .1056, respec- 
tively. Interpolating 

This means there is approximately an 11.18 percent probability the actual re- 
turn will be zero or less. (2) For a 10 percent or less return, standardizing the 
deviation we obtain (10% - 20%)/16.43% = -.609 standard deviation. Refer- 
ring to Table C at the back of the book and going through the same computa- 
tions as above, we obtain 

Here there is approximately a 27.13 percent probability the actual return will 
be 10 percent or less. (3) For a 40 percent or more return, standardizing we ob- 
tain (40% - 20%)/16.43% = 1.217 standard deviations. This is the same as in 
our first instance involving a zero return or less, except that it is to the right as 
opposed to the left of the mean. Therefore, the probability of a 40 percent or 
more return is approximately 11.18 percent. 
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Market Risk and Returns 

P rospective investors are consumers, shopping. They are influ- phisticated shoppers when they select a portfolio of securities. Like 

enced by advertising, by the company's image, and, predomi- consumer researchers, let us follow them around to see how they ' nantly, by prlce. Investors usually do not t~l l  thew shopping make their cholces, how tne individual f ~ r m  is  valued In the market, 

bags with only one investment opportunity. and they try to be so- and how market equilibrium is achieved. m 

EFFICIENT FINANCIAL MARKETS 
Market efficiency, an underlying idea in this chapter, means that the market 
price of a security represents the market's consensus estimate of the value of that 
security. If the market is efficient, it uses all information available to it in setting 
a price. Investors who choose to hold a security are doing so because their infor- 
mation leads them to think that the security is worth at least its current market 
price. Those who do not purchase the stock interpret their information as a lower 
appraisal. 

An efficient financial market exists when security prices reflect all avail- 
able public information about the economy, financial markets, and the specific 
company involved. The implication is that market prices of individual securi- 
ties adjust very rapidly to new information. As a result, security prices are said 
to fluctuate randomly about their "intrinsic" values. New information can re- 
sult in a change in the "intrinsic" value of a security, but subsequent security 
price movements will follow what is known as a random walk (changes in price 
will not follow any pattern).' Contrary to often-quoted passages of Shake- 
speare and Santayana, history-at least in the stock market-is not repetitious 
or helpful. This simply means that one cannot use past security prices to pre- 
dict future prices in such a way as to profit on average. Moreover, close atten- 
tion to news releases will be for naught. Alas, by the time you are able to take 
action, security price adjustments will already have occurred, according to the 
efficient market notion. 

'For a formalized presentation of this condition, see Eugene F. Fama, "Efficient Capital Markets: A Review of 
Theory and Empirical Work," Journal ofFinance, 25 (May 1970), 3M-87. See also Fama, "Efficient Capital Markets: 11," 
Journal of Finance, 46 (December 1991). 1575-1615. 
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Stages of Eficiency 
Expressed more formally, market efficiency means that the unanticipated portion of 
the return earned on a security is unpredictable and, over a sufficient number of ob- 
servations, does not differ systematically from zero. The unanticipated portion is 
simply the actual return less that which was expected based on some fundamental 
analysis (e.g., its "intrinsic" value). Put differently, it is the surprise element. Using 
the definitions of Fama, weak-form market eficiency means that the unanticipated 
return is not correlated with previous unanticipated returns. In other words, the 
market has no memory. Knowing the past does not help you earn future returns. 
Semistrong-form market efficiency means it is not correlated with any publicly 
available information. F i l y ,  with strong-form market efficiency, the unantici- 
pated return is not correlated with any information, be it publicly available or in- 
sider. 

On balance, the evidence indicates that the market for stocks, particularly 
those listed on the New York Stock Exchange, is reasonably efficient. Security 
prices appear to be a good reflection of available information, and market prices 
adjust quickly to new information. Market participants seem to be ready to seize 
on any recurring price pattern; and in doing so, they drive price changes about a 
security's "intrinsic" value to a random walk. About the only way one can consis- 
tently profit is to have insider information; that is, information about a company 
known to officers and directors but not to the public. If security prices impound all 
available public information, they tell us a good deal about the future. In efficient 
markets, one can hope to do no better. 

The hypothesis that stock markets are efficient will be true only if a suffi- 
ciently large number of investors disbelieve its efficiency and behave accord- 
ingly. In other words, the theory requires that there be a sufficiently large num- 
ber of market participants who, in their attempts to earn profits, promptly 
receive and analyze all the information that is publicly available concerning 
companies whose securities they follow. Should this considerable effort devoted 
to data accumulation and evaluation cease, financial markets would become 
markedly less efficient. 

Arbitrage Efficiency - .. 

Another definition of market efficiency has to do with arbitrage. Arbitrage simply 
means finding two things that are essentially the same and buying the cheaper 

Efficient markets and selling, or selling short, the more expensive. Suppose there exist two risk-free 
embrace all information. 
Arbitrage opportunities 

bonds: Bond 1 is priced at $1,000 and pays $100 at the end of year 1 and $1,100 at 

do not exist. the end of year 2; bond 2 costs $800 and pays $1,000 at the end of year 2. Presently 
you own 8 of bond 1. If you continue to hold them, you will receive $800 at the 
end of year 1. If a risk-free party were to pay you 10 percent for the use of these 
funds from the end of year 1 to the end of year 2, the $800 would grow to $880. 
The total amount of funds you would have at the end of year 2 would be $880 plus 
(8 x $1,100), or $9,680. For bond 2, $8,000 invested today would grow to $10,000 at 
the end of year 2. Clearly, you should sell your holdings in bond 1 for $8,000 and 
invest in bond 2. 

As others recognize this arbitrage opportunity, they will do the same. Selling 
bond 1, of course, exerts downward pressure on its price, while buying bond 2 
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brings upward pressure on its price. Arbitrage actions will continue until the two 
bonds provide the same funds at the end of year 2. The simple but powerful notion 
here is that security prices adjust as market participants search for arbitrage profits. 
When such opportunities have been exhausted, security prices are said to be in 
equilibrium. In this context a definition of market efficiency is the absence of arbi- 
trage opportunities, their having been eliminated by arbitragers. 

Does Market Eficiency Always Hold? 
Anyone who experienced the stock market crash on October 19, 1987, when it 
went into a free fall losing 20 percent in a few hours, is inclined to question the ef- 
ficiency of financial markets. We know that stock markets tend to increase over 
time in relatively small increments, but when they decline it is with a vengeance. 
We are left with the uneasy feeling that although market efficiency is a good ex- 
plainer of market behavior most of the time and securities seem to be efficiently 
priced relative to each other, there are exceptions. These exceptions call into ques- 
tion market prices embodying all available information. Although the efficient 
market hypothesis (EMH) will underlie a good deal of our discussion, we must be 
mindful of evidence that suggests exceptions. 

SECURITY PORTFOLIOS 
Jn Chapter 2, we measured the expected return and risk for a single security. For a 
portfolio of two or more securities, things are different. The expected return, rp, is 
straightforward: 

where r, is the expected return on security j, Aj is the proportion of total funds in- 
vested in security j, and rn is the total number of securities in the portfolio. The 
Greek sigma denotes the summation from security 1 through security m. Equation 
(3-1) merely says that the expected return for a portfolio is a weighted average of expected 
returns for securities making up that portfolio. 

Portfolio Risk 
The risk of a portfolio is not a simple weighted average of the standard deviations 
of the individual securities. Portfolio risk depends not only on the riskiness of the 
securities constituting the portfolio but also on the relationships among those secu- 
rities. 

By selecting securities that have little relationship with each other, an in- 
vestor is able to reduce relative risk. Diversification, combining securities in a 
way that will reduce relative risk, is illustrated in Fig. 3-1. Here the returns over 
time for security A are cyclical in that they move with the economy in general. 
Returns for security B, however, are mildly countercyclical. Equal amounts in- 
vested in both securities will reduce the dispersion of the return on total invest- 
ment. 

In another example involving less than countercyclical behavior, two securi- 
ties have one-period returns under three possible states of nature: 
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F I G U R E  3 - 1  
Effect of diversification 
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risk because 
individual returns 
do not move in 
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TIME 

Security B 

_i 
Combination 

of two 

TIME TIME 

The expected return and standard deviation of the probability distribution of pos- 
sible returns for the two securities a d  

If equal amounts of money are invested in the two securities, the expected return 
of the portfolio is 14.0%(.5) + 11.5%(.5) = 12.75%. The weighted average of the in- 
dividual standard deviations is simply 10.7%(.5) + 1.5O/0(.5) = 6.1 percent. 

However, this is not the standard deviation of the overall portfolio. The re- 
turns for a portfolio consisting of equal investments in both securities are 

'The expected return and standard deviation arc determined by using Eqs (2-36) and (2-37) in Chapter 2. 
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where the return on the portfolio is simply the weighted average of the returns 
on the individual securities. The expected return for the portfolio is 19%(.25) 
+ 14%(.50) + 4%(.25) = 12.75%, the same as before. However, the standard devia- 
tion of the portfolio is 

where the exponent ifor the outside brackets means the square root. We see that the 
portfolio standard deviation is less than the weighted average of the individual stan- 
dard deviations, 6.1 percent. The reason why the weighted average of the standard 
deviations fails to give the correct standard deviation of the portfolio is that it ig- 
nores the relationship, or covariance, between the returns of the two securities. 

Covariance of Returns 
It is clear that one cannot in general calculate the standard deviation of a portfo- 
lio's returns simply by taking the weighted average of the standard deviations for 
the individual securities. Instead, the standard deviation of a probability distribu- 
tion of possible portfolio returns is 

where m is the total number of securities in the portfolio, A, is the proportion of 
the total funds invested in security j, A, is the proportion invested in security k, 
and ujk is the covariance between possible returns for securities j and k. (The co- 
variance term will be illustrated shortly.) 

The two Cs mean that we consider the covariances for all possible pairwise 
combinations of securities in the portfolio. For example, suppose rn were 4. The 
matrix of covariances for possible pairwise combinations would be 

The combination in the upper left-hand corner is 1,1, which means that j = k and 
that our concern is with the variance of security 1. That is, u, u, = u: in Eq. (3-2), 
or the standard deviation squared. As we trace down the diagonal, there are four 
situations in all where j = k, and we would be concerned with the variances in all 
four. The second combination in row 1 is u,,~, which signifies the covariance be- 
tween possible returns for securities 1 and 2. Note, however, that the first combina- 
tion in row 2 is a,,,, which signifies the covariance between securities 2 and 1. In 
other words, we count the covariance between securities 1 and 2 twice. Similarly, 
we count the covariances between all other combinations not on the diagonal 
twice. The double summation signs in Eq. (3-2) simply mean that we sum all vari- 
ances and covariances in the matrix of possible painvise combinations. In our ma- 
trix, it is 16, represented by 4 variances and 6 covariances counted twice. 

Covariance Formulation The covariance of the possible returns of two securi- 
ties is a measure of the extent to which they are expected to vary together rather 
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than independently of each other. More formally, the covariance term in Eq. 

Covariance (3-2) is 
measures how closely 
security returns move u i = Y U U  ~k I k (3-3) 
together. 

where r,, is the expected correlation between possible returns for securities j and k, 
u is the standard deviation for security j, and a, is the standard deviation for secu- 
I 

rlty k. The standard deviations of the probability distributions of possible returns 
for securities j and k are determined by the methods taken up in the preceding 
chapter. When j = k in Eq. (3-31, the correlation coefficient is 1.0, and uIuk becomes 
uZ. That is, we are concerned only with the own variance of securities along the di- 

I 
agonal of the matrix. 

The formula in Eq. (3-2) makes a very fundamental point. The standard devia- 
tion for a portfolio depends not only on the variances of the individual securities but 
on the covariances between various pairs. As the number of securities in a portfolio 
increases, the covariance terms become more important relative to the variance terms. 
This can be seen by examining the matrix. In a twosecurity portfolio, there are two 
own variance terms along the diagonal, u,,, and u,~, and two covariance terms, u 

l? and u~,.  For a four-security portfolio, there are 4 own variance terms and 12 covarl- 
ance terms. For a large portfolio, then, total variance depends primarily on the covari- 
ances among securities. For example, with a 30-security portfolio, there are 30 own 
variance terms in the matrix and 870 covariance terms. As a portfolio expands further 
to include all securities, only covariance is important. 

Range of Correlation The value of a correlation coefficient always lies in the 
range from -1 to t l .  A correlation coefficient of 1.00 indicates that an increase in 
the return for one security is always associated with a proportional increase in the 
return for the other security, and similarly for decreases. A correlation coefficient 
of -1.00 indicates that an increase in the return for one security is always associ- 
ated with a proportional decrease in the return for the other security, and vice 
versa. A zero coefficient indicates an absence of correlation, so that the returns of 
each security vary independently of the other. However, most stock returns tend 
to move together, so the correlation coefficient between two stocks is positive. 

Illustration of Calculations 
To illustrate the determination of the parameters of a two-security portfolio, sup- 
pose Simplicity Foods, Inc.'s stock has an expected return of 12 percent and a stan- 
dard deviation of 11 percent, while that of Fast Eddys Electronics Company has an 
expected return of 18 percent and a standard deviation of 19 percent. The expected 
correlation between the two security returns is .20. By investing equal portions in 
each of the two stocks, the expected return for the portfolio is 

This, of course, is simply a weighted average. 
If we calculate a weighted average of the standard deviations, we find it to be 

15 percent. In fact, this would be the portfolio standard deviation if the correlation 
coefficient were 1.0. However, Eq. (3-2) tells us the standard deviation is lower 
when the correlation coefficient is less than 1.0. For a correlation coefficient of .20, 
the standard deviation is 
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From Eq. (3-2) we know that the covariance between the two stocks must be 
counted twice. Therefore, we multiply the covariance by two. When j = 1 and k = 1 
for stock 1, the proportion invested (.5) must be squared, as must the standard de- 
viation (.11). The correlation coefficient, of course, is 1.00. The same thing applies 
to stock 2 when j = 2 and k  = 2. The important principle to grasp is that as long as 
the correlation coefficient between two securities is less than 1.00, the standard de- 
viation of the portfolio will be less than the weighted average of the two individ- 
ual standard deviations. 

Two-Security Ef i ien t  Set 
We see this is the case when the equal investments are made in Simplicity Foods 
and Fast Eddys Electronics. The standard deviation is 11.89 percent versus 15.00 
percent if the correlation coefficient is 1.0. The difference is due to the diversifica- 
tion effect. For other combinations of our two securities, we have the followlng, 
again using Eqs. (3-1) and (3-2) to make the calculations: 

To visualize things graphically, Fig. 3-2 describes the relationship between 
expected return and risk when the proportions invested in each security are var- 
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ied. The dots correspond to the six portfolios described above. The curve that con- 
nects them is known as the opportunity set, and it depicts the risk-return trade- 
off. Several features in the figure are important. 

Diversification Properties First, the diversification effect is seen by comparing 
the curved line with the straight dashed line, which connects an all Simplicity 
Foods investment (portfolio 1) with an all Fast Eddys Electronics investment (port- 
folio 6). The straight line would describe the opportunity set if perfect positive cor- 
relation prevailed-that is, if the correlation coefficient were 1.0. With a correla- 
tion coefficient of only .20, a considerable diversification effect is evidenced by the 
distance between the two lines. 

Second, it is possible to reduce the standard deviation from what occurs 
with a 100 percent investment in Simplicity Foods by investing in the riskier se- 
curity, Fast Eddys Electronics. This counterintuitive result is due to the diversi- 
fication effect. Unexpected returns from one security often are offset by opposite 
movements in returns for the other security. On average, the two-security re- 
turns move in the same direction, but with a correlation coefficient of only .20 
there are offsets. By investing a moderate amount in Fast Eddys Electronics, one 
can lower the standard deviation. Therefore, the opportunity set curve is back- 
ward bending for a while. 

Third, the portfolio depicted farthest to the left is known as the minimum 
variance portfolio. It is the one with the lowest standard deviation that comes 
about by varying the mix of securities held. In our case, the minimum variance 
portfolio consists of 80 percent in Simplicity Foods and 20 percent in Fast Eddys 
Electronics. Using Eq. (3-2), one finds that a 19 percent investment in Fast Eddys 
Electronics or a 21 percent investment results in a slightly higher standard devia- 
tion. The minimum variance portfolio is 80-20. It should be noted that backward 
bending does not necessarily occur with diversification. It depends on the correla- 
tion coefficient, as we will illustrate in the next section. 

Fourth, no one would want to own a portfolio with a lower expected return 
than that provided by the minimum variance portfolio. Therefore, the backward- 
bending portion of the opportunity set curve is infeasible. The @cient set is the 
portion of the curve going from the minimum variance portfolio, number 2, to the 
one with the maximum expected return, number 6, consisting of all Fast Eddys 
Electronics stock. 

Fifth, it is only possible to be on the opportunity set line, not above or below 
it. With only two securities, altering the proportions held affects only one's posi- 
tion on the line. 

Different Correlations 
With higher correlation between returns, the diversification effect is lower. Figure 
3-3 depicts the opportunity set curve for our example when the correlation coeffi- 
cient is .60, in addition to .20 and 1.00. As seen, the distance from the straight line, 
representing perfect positive correlation, is lessened. Also, there is no backward 
bend to the curve. Any investment in Fast Eddys Electronics results in a higher 
standard deviation than occurs with a 100 percent investment in the safer stock, 
Simplicity Foods. Therefore, the minimum variance portfolio consists of all funds 
being invested in Simplicity Foods. The efficient set now is represented by the en- 
tire opportunity set line. As seen in the figure, the lower the correlation coefficient 
between security returns, the more bowed the opportunity set curve and the 
greater the diversification effect. 
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The example suggests that by diverslfylng one's holdings to include securities 
with less than perfect positive correlation among themselves, the investor is able to 
reduce the standard deviation of the probability distribution of possible returns rela- 
tive to the expected return. In other words, risk is lowered relative to expected return. 

MULTIPLE SECURITY 
PORTFOLIO ANALYSIS AND SELECTION 

The same principles hold when we go to portfolios containing more than two se- 
curities. An example of the opportunity set here is shown in Fig. 3-4. This set is 
based on the subjective probability beliefs of an individual investor. It reflects all 
possible portfolios of securities as envisioned by the investor, every point in the 
shaded area representing a portfolio that is attainable. Note that this opportunity 
set is different from that for a two-security portfolio, as illustrated in Fig. 3-2. In 
that figure, we saw that all possible combinations of the two securities fell on a sin- 
gle line. In Fig. 3-4, they fall within a rather Iarge area. As the number of securities 
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Efficient set is the 
combination of 
securities with the 
highest expected 
return far a given 
standard deviation. 

Indifference 
curves map an 
investor's utility 
with respect to 
expected return 
and risk. 

available for investment increases, the number of pairwise and multiple combina- 
tions increases geometrically. 

The Eficient Set 
As before, the minimum variance portfolio is the one farthest to the left, possess- 
ing the lowest standard deviation. Notice in the figure that the outward edge of 
the opportunity set is backward bending for a while. Xi s  occurs for the same rea- 
son that it did for our two-security portfolio example-the diversification effect of 
offsetting returns. The efficient set, or efficient frontier, as it also is called, is de- 
scribed by the dark line at the top of the opportunity set. It goes from the mini- 
mum variance portfolio to the portfolio with the highest expected return. 

According to the Markowitz mean-variance maxim, an investor should seek 
a portfolio of securities that lies on the efficient set." A portfolio is not efficient if 
there is another portfolio with a higher expected return and a lower standard devi- 
ation, a higher expected return and the same standard deviation, or the same ex- 
pected return but a lower standard deviation. If your portfolio is not efficient, you 
can increase the expected retum without increasing the risk, decrease the risk 
without decreasin~ the ewected return, or obtain some combination of increased " 
expected return and decreased risk by switching to a portfolio on the efficient fron- 
tier. As can be seen. the efficient set is determined on the basis of dominance. Port- 
folios of securities tend to dominate individual securities because of the reduction 
in risk obtainable through diversification. As discussed before, this reduction is ev- 
ident when one explores the implications of Eqs. (3-2) and (3-3). 

Utility Functions and Investor Choice 
The best mix of expected return and standard deviation for a security portfolio de- 
pends on the investor's utility function. If you are a risk-averse investor who asso- 
ciates risk with divergence from expected value of return, your utility function 
might be depicted graphically as in Fig. 3-5. The expected return is plotted on the 
vertical axis, and the standard deviation is along the horizontal. The curves are 
known as indifference curves; the investor is indifferent between any combination 
of expected return and standard deviation on a particular curve. In other words, a 
curve is defined by those combinations of expected return and standard deviation 
that result in a fixed level of expected utility. 

The greater the slope of the indifference curves, the more averse the investor 
is to risk. As we move to the left in Fig. 3-5, each successive curve represents a 
higher level of expected utility. It is important to note that the exact shape of the 
indifference curves will not be the same for different investors. While the curves 
for all risk-averse investors will be upward sloping, a variety of shapes are possi- 
ble, depending on the risk preferences of the individual. As an investor, you want 
to hold that portfolio of securities that places you on the highest indifference curve. 

Risk-Free Asset In addition to portfolios of risky securities along the efficient set 
in Fig. 3-4, you will usually be able to invest in a risk-free security that yields a cer- 
tain future retum. This security might be a Treasury security that is held to matu- 
rity. Although the expected return may be low, relative to other securities, there is 
complete certainty of return. Suppose for now that you can not only lend at the 

%amy M. Markowitz, Portfolto Selection: Eficintt Diversification of Investments (New York: Wiley, 1959), chaps. 
7 and 8. 
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risk-free rate but borrow at it as well. (We relax this assumption later.) To deter- 
mine the optimal portfolio under these conditions, we first draw a line from the 
risk-free rate, Rf, on the expected return axis through its point of tangency with the 
opportunity set of portfolio returns, as illustrated in Fig. 3-6. This lime then be- 
comes the new efficient frontier. Note that only one portfolio of risky securities- 
namely, m-would be considered; it now dominates all others, including those on 
the efficient frontier of the opportunity set. 
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Separation 
of portfolio 
selection from 
lending/borrowing 
permits an investor 
greater utility. 

Any point on the straight line tells us the proportion of the risky portfolio, m, 
and the proportion of loans or borrowings at the risk-free rate. To the left of point 
m, you would hold both the risk-free security and portfolio m. To the right, you 
would hold only portfolio m and would borrow funds, in addition to your initial 
investment funds, in order to invest further in it. The farther to the right in the fig- 
ure, the greater borrowings will be. The overall expected return = (w) (expected re- 
turn on risky portfolio) + (1 - w) (risk-free rate), where w is the proportion of total 
wealth invested in portfolio m, and 1 - w is the proportion invested in the risk-free 
asset. If lending were involved, w would be less than 1.0; if borrowing occurred, it 
would be greater than 1.0. The overall standard deviation is simply w times the 
standard deviation of the risky portfolio. No account is taken of the risk-free asset 
because its standard deviation is zero. 

Optimal Selection The optimal investment policy is determined by the point of 
tangency between the straight line in Fig. 3-6 and the highest indifference curve. 
As shown in the figure, this point is portfolio x, and it consists of lending at the 
risk-free rate and investing in the risky security portfolio, m. If borrowing were 
prohibited, the efficient set would no longer be a straight line throughout but 
would consist of line Rfrnn. The optimal portfolio would be determined in the 
same manner as before, namely, the tangency of the efficient set with the highest 
indifference curve. 

If market participants have homogeneous expectations, in market equilib- 
rium point m represents a portfolio of all securities available in the market, 
weighted by their respective total market values. By definition, this weighted aver- 
age portfolio is the market portfolio. The straight line in the figure describes the 
trade-off between expected return and risk for various holdings of the risk-free 
security and the market portfolio. Thus, two things are involved: the price of time 
and the price of risk. The former is depicted by the intercept of the line on the ver- 
tical axis. The risk-free rate, then, can be thought of as the reward for waiting. The 
slope of the line represents the market price of risk. It tells us the amount of addi- 
tional expected return that is required for an increment in standard deviation. 

Separation Theorem 
 he attitude of individual investors toward bearing risk affects only the amount 
that is loaned or borrowed. It does not affect the optimal portfolio of risky as- 
sets. Turning to Fig. 3-6, we would select portfolio m of risky assets no matter 
what the nature of our indifference curves. The reason is that when a risk-free 
security exists, and borrowing and lending are possible at that rate, the market 
portfolio dominates all others. As long as they can freely borrow and lend at the 
risk-free rate, two investors with very different preferences will both choose 
portfolio m. 

Thus, the individual's utility preferences are independent of or separate from 
the optimal portfolio of risky assets. This condition is known as the separation 
the~rern.~ Put another way, it states that the determination of an optimal portfolio 
of risky assets is independent of the individual's risk preferences. Such a determi- 
nation depends only on the expected returns and standard deviations for the vari- 
ous possible portfolios of risky assets. In essence, the individual's approach to in- 

'This theorem was originally stated by J. Tobin, "Liquidity Preference as Behavior towards Risk," Review of 
Economic Studies, 25 (Februaly 1958), 65-86. 
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vesting is two phased: First determine an optimal portfolio of risky assets; then de- 
termine the most desirable combination of the risk-free security and this portfolio. 
Only the second phase depends on utility preferences. The separation theorem is 
very important in finance. As we will see, it allows the management of a corpora- 
tion to make decisions without reference to the attitudes toward risk of individual 
owners. Rather, security price information can be used to determine required re- 
turns, and decisions will be so guided. 

Global Diversification 
By investing across world financial markets, one can achieve greater diversifi- 
cation than by investing in a single country. As we discuss in Chapter 25, the 
economic cycles of different countries are not completely synchronized. A weak 
economy in one country may be offset by a strong economy in another. More- 
over, exchange-rate risk and other risks discussed in that chapter add to the di- 
versification effect. The correlation of foreign stock returns with U.S. stock re- 
turns historically has been about .30 for Japan, .40 for other East Asian 
countries, .40 for Continental European countries collectively, .50 for the United 
Kingdom, and .70 for Canada. It is not always necessary to invest directly in 
foreign stocks to achieve international diversification. Many foreign equities 
are traded in the United States under what is known as American Depository 
Receipts (ADRs). ADRs represent certificates of ownership in a foreign com- 
pany, and they are issued by U.S. banks. Also, numerous mutual funds are 
dedicated to international stocks; they can be easily purchased by the individ- 
ual investor. 

Back to international diversification. The situation is illustrated in Fig. 
3-7. Here the opportunity set of risky securities for the United States is shown 
by the lightly shaded area. The global opportunity set is superimposed on this, 
and the increment is shown by the dark shaded area. We see that the outer 
edge of the global opportunity set is backward bending in the lower left-hand 
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portion of the figure. Although on average foreign stocks have a higher standard 
deviation than U.S. stocks, the diversification effect offsets this more for moder- 
ate increments of foreign stocks into one's portfolio. As a result of greater back- 
ward bending, the global minimum variance portfolio has less risk than the do- 
mestic minimum variance portfolio. At the other end of the efficient set, the 
increased number of possible portfolio combinations, some of which have higher 
expected returns and risk, results in an extension up and to the right. Finally, 
higher expected foreign returns result in a higher efficient set than occurs with 
only U.S. stocks. 

Several caveats are in order. Just because foreign-stock returns have been 
good in the past does not mean that this will occur in the future. Second, as finan- 
cial markets of the world become increasingly integrated, the diversification effect 
is lessened. Expressed differently, the less segmented the international capital mar- 
kets, the less opportunity there is to reduce variance. With the unrelenting global- 
ization of finance, the darker shaded area in Fig. 3-7 becomes smaller. 

CAPITAL ASSET PRIC ING MODEL 
Based on the behavior of the risk-averse investor, there is implied an equilibrium 
relationship between risk and expected return for each security. In market equilib- 
rium, a security will be expected to provide a return commensurate with its un- 
avoidable risk. This is simply the risk that cannot be avoided by diversification. 
The greater the unavoidable risk of a security, the greater the return that investors 
will expect from the security. The relations

hi

p between expected return and un- 
avoidable risk, and the valuation of securities that follows, is the essence of the 

CAPM isan equilibrium capital asset pricing model (CAPM). This model was developed by William F. 
model of the trade-aff Sharpe (1990 Nobel Prize winner in economics) and John Lintner in the 1960s, and 
between expected it has had important implications for finance ever since.5 Though other models 
portfolio return and also attempt to capture market behavior, the capital asset pricing model is simple 
unavoidable risk. in concept and has real-world applicability. 

As with any model, there are assumptions to be made. First, we assume that 
capital markets are highly efficient where investors are well informed, transaction 
costs are zero, there are negligible restrictions on investment and no taxes, and no 
investor is large enough to affect the market price of the stock. We assume also 
that investors are in general agreement about the Likely performance and risk of 
individual securities and that their expectations are based on a common holding 
period, say, 1 year. Under these conditions, all investors will perceive the opportu- 
nity set of risky securities in the same way and will draw their efficient frontiers in 
the same place. 

There are two types of investment opportunities with which we will be con- 
cerned. The first is a risk-free security whose return over the holding period is 
known with certainty. Frequently, the rate on a Treasury security is used as surro- 
gate for the risk-free rate. The second investment opportunity with which we are 
concerned is the market portfolio of common stocks. It is represented by all avail- 
able stocks, weighted according to their market values outstanding. As the market 
portfolio is a somewhat unwieldy thing with which to work, most people use a 
surrogate, such as Standard & Poor's 500-Stock Index. 

'See William F. Sharpe, "Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk," [ouvnal 
of Finance, 19 (September 1964), 425-42; John Linher, "The Valuation of Risk Asscts and thc Sflcction of Risky Invest- 
ments in Stock Portfolios and Capital Budgets," Keuiew of Economtcs and Statistics, 47 (Februaly 19h5), 13-37; and Eugene 
P Fama, "Risk, Return, and Equilibrium: Some Clarifying Comments," journal of Finance, 23 (March 1968). 29-40. 
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The Characteristic Line 
Now we are in a position to compare the expected return for an individual stock 
with the expected return for the market portfolio. In our comparison, it is useful to 
deal with returns in excess of the risk-free rate. The excess return is simply the ex- 
pected return less the risk-free return. If the expected relationship is based on past 
experience, excess returns would be calculated from historical data. Suppose we 
felt that monthly returns over the last 5 years were a good proxy for the future. For 
each of the last 60 months we then would compute excess returns for the particu- 
lar stock involved and for the market portfolio, as represented by Standard & 
Poor's 500-Stock Index. The monthly return for both is the ending price minus the 
beginning price plus any dividend that was paid, all over the beginning price. 
From these returns, the monthly risk-free rate is subtracted to obtain excess re- 
turns. 

Instead of using historical returns, one might obtain future return estimates 
from security analysts who follow the stock. Here the focus is on the stock's Likely 
future return conditional on a specific market return. For example, if the market re- 
turn for next period is x percent, what is likely to be the stock's return? By posing 
the question in this way for various market returns, conditional estimates are ob- 
tained for a range of possible stock returns. An added refinement might be to ask 
for some measure of the analyst's uncertainty about the conditional estimates. This 
might be accomplished simply by requesting a pessimistic estimate, a most likely 
estimate, and an optimistic estimate, again conditional on a given market return. 
Thus, there are two ways to go about determining the relationship between excess 
retums for a stock and excess returns for the market portfolio. We can use histori- 
cal data, under the assumption that the relationship will continue into the future, 
or we can go to security analysts to obtain future estimates. As the second ap- 
proach usually is restricted to investment organizations with a number of security 
analysts, we will illustrate the relationship using the historical approach. 

Having calculated historical excess returns for the stock and for the market 
portfolio, we plot them. Figure 3-8 compares expected excess returns for a stock 
with those for the market portfolio. The dots represent the monthly plots of the ex- 
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cess returns, 60 in all. The colored line fitted to the dots describes the historical re- 
lationship between excess returns for the stock and excess returns for the market 
portfolio. This line is known as the characteristic line, and it is used as a proxy for 
the expected relationship between the two sets of excess returns. 

A Security's Alpha 
The graph reveals that the greater the expected excess return for the market, the 
greater the expected excess return for the stock. Three measures are important. The 
first is known as the alpha, and it is simply the intercept of the characteristic line 
on the vertical axis. If the excess return for the market portfolio were expected to 
be zero, the alpha would be the expected excess return for the stock. In theory, the 
alpha for an individual stock should be zero. 

If it were less than zero, as a rational investor you would avoid the stock be- 
cause you could do better with some combination of risk-free asset and the market 
portfolio (minus the stock). If enough people avoid it, of course, the price will de- 
cline and the expected return will increase. How long will this go on? In theory, 
until the alpha rises to zero. One can visualize the equilibration process by suppos- 
ing the characteristic line in Fig. 3-8 were below but parallel to the line shown. As 
the security declines in price, its expected return rises and the characteristic line 
shifts upward to where eventually it passes through the origin. If the alpha were 
positive, the opposite equilibrium process would occur; people would rush to buy 
the security, and this would cause the price to rise and the expected return to de- 
cline.6 We assume, then, that the alpha for a particular stock is zero. 

The Systematic Risk as Measured by Beta 
The second measure with which we are concerned, and most important for our 

The beta of a stock purposes, is the beta. The beta is simply the slope of the characteristic line. It de- 
is the slope of the picts the sensitivity of the security's excess return to that of the market portfolio. If 
characteristic line the slope is 1, it means that excess returns for the stock vary proportionally with 
between returns for the excess returns for the market portfolio. In other words, the stock has the same un- 
stock and those for the avoidable or systematic risk as the market as a whole. A slope steeper than 1 
market. means that the stock's excess return varies more than proportionally with the ex- 

cess return of the market portfolio. Put another way, it has more systematic risk 
than the market as a whole. This type of stock is often called an "aggressive" in- 
vestment. A slope less than 1, as is the case in Fig. 3-8, means that the stock has less 
unavoidable or systematic risk than does the market as a whole. This type of stock 
is often called a "defensive" investment. 

Amplification of Risk The greater the slope of the characteristic line for a stock, as 
depicted by its beta, the greater its systematic risk. This means that for both upward 
and downward movements in market excess returns, movements in excess returns 
for the individual stock are greater or less, depending on its beta. If the beta for a par- 
ticular stock were 1.70 and the market excess return for a specific month were -2.00 
percent, this would imply an expected excess return for the stock of -3.40 percent. 
Thus, the beta represents the systematic risk of a stock due to underlying movements 

m e  alpha for the market portfolio is simply a weighted average of the alphas for the individual stocks mak- 
ing up the portfolio. In efficient markets, rational investors seize on any deviation from zero of the alpha of an indi- 
vidual stock. As the alahas of individual stocks will be driven to zero. the weiehted averaee of alohas of stocks com- 
pnimg the market por;follo also r n w r  h- rcro I t  should he pointpd our that s&r +rnpiririitesn have *how" pn=lhvr 
.~lpll*? fur luh8-bcla >tucks et,J raeqative dlphas for hirh-bcrs .rucks Varwus m d s o ~ ~ s  hitre beer, . ~ l v a n ~ . d  fc,r thlb oc- 
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in security prices. This risk cannot be diversified away by investing in more stocks 
because it depends on such things as changes in the economy and in the political at- 
mosphere, which affect all stocks. In summary, the beta of a stock represents its con- 
tribution to the risk of a highly diversified portfolio of stocks. 

Empirical work on the stability of historical beta information over time sug- 
gests that past betas are useful in predicting future betas; however, the ability to 
predict seems to vary with the size of the portfolio. The larger the number of secu- 
rities in a portfolio, the greater the stability of the beta for that portfolio over time. 
Even for the individual stock, however, past beta information has been found to 
have reasonable predictive value. In addition to portfolio size, betas tend to show 
greater stability as longer time intervals are studied. 

Obtaining Betas A number of organizations regularly compute and publish be- 
tas for actively traded stocks. The better-known services include Merrill Lynch and 
Value Line. The typical analysis involves either monthly or weekly returns on the 
stock and on the market index for 3 to 5 years in the past. For example, Merrill 
Lynch uses monthly returns for 5 years in the past, whereas Value Line uses 
weekly returns, again for 5 years in the past. The interval employed seems to make 
a difference. Weekly calculated betas tend to be less than monthly calculated betas 
for high beta levels, but higher for low levels of beta.7 Thus, one must be mindful 
of the return interval used in the calculations, for calculated betas of h&h-risk and 
of low-risk securities change differently as the interval is increased. 

Because beta information is readily available from various services, one is 
saved the task of computing it. An example of betas for a sample of companies us- 
ing weekly returns is shown in Table 3-1. The betas of most stocks range from .7 to 
1.4, though some are lower and some are higher. If the past systematic risk of a 
stock seems likely to prevail in the future, the historical beta can be used as a 
proxy for the expected beta coefficient. 

Adjusting Historical Betas There appears to be a tendency for the measured be- 
tas of individual securities to revert eventually toward the beta of the market port- 
folio, 1.0, or toward the beta of the industry of which the company is a part. This 
tendency may be due to economic factors affecting the operations and financing of 
the firm and perhaps to statistical factors. To adjust for this tendency, Merrill 
Lynch, Value Line, and certain others calculate an adjusted beta. To illustrate, sup- 
pose the reversion process were toward the market beta of 1.0. If the measured 
beta were 1.5 and a .70 weight were attached to it and .30 to the market beta, the 
adjusted beta would be 1.5(.70) + 1.0(.30) = 1.35. The same could be done if the re- 
version process were toward an industry average beta of, say, 1.2. As one is con- 
cerned with the beta of a security in the future, it may be appropriate to adjust the 
measured beta if the reversion process just described is clear and consistent. 

Unsystematic Risk 
The last of the three measures with which we are concerned is the unsystematic, or 
avoidable, risk of a security. Unsystematic risk derives from the variability of the 
stock's excess return not associated with movements in the excess return of the 

"Frank K. Reillv and David I. Wrieht. "A Cumoarison of Published Betas." loarnal dPortfdio Management, 14 , ,. . 
(Spring 19hh. 61 69: .and Puncet H.u~rl.~. 5 P. ~ o d l . l r i , a n d  Charles !Va+ley, "lhrs ~ r i a f i o n  he&wn the ~ e r u k  Inrend1 
and Hc.n\.'' I n v r v l  i-'I-'z,in,>:jn: I'1:111~)111.(;. 27 1J1jne l Y l ( Y j ,  79-1 1 1  The reasoning oi thr lilttrr 1s rh.ir a jecurltv'. wlum 
covariance with the market return and marke?s return variance may not &an@ proportionately as the retllm interval 
is incwased. 
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T A B L E  3 - 1  
Some Betas (July 2000) 

Kaufrnan & Broad 

market as a whole. This risk is described by the dispersion of the estimates in- 
volved in predicting a stock's characteristic line. In Fig. 3-8, the unsystematic risk 
is represented by the relative distance of the dots from the solid line. The greater 
the dispersion, the greater the unsystematic risk of a stock. By diversification of 

Unsystematic risk stocks in our portfolio, however, we can reduce unsystematic risk. 
is the amount of a Thus, the total risk involved in holding a stock is comprised of two parts: 
stock's variance 
unexplained by overall Total risk = Systematic risk + Unsystematic risk (3-4) 
market movements. (nondiversifiable (diversifiable 
It can be diversified or unavoidable) or avoidable) 
away. 

The first part is due to the overall market risk-changes in the nation's economy, 
tax reform by Congress, a change in the world energy situation-risks that affect 
securities overall and, consequently, cannot be diversified away. In other words, 
even the investor who holds a well-diversified portfolio will be exposed to this 
type of risk. The second risk component, however, is unique to a particular com- 
pany, being independent of economic, political, and other factors that affect securi- 
ties in a systematic manner. A wildcat strike may affect only one company; a new 
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competitor may begin to produce essentially the same product; a technological 
breakthrough can make an existing product obsolete. However, by diversification 
this kind of risk can be reduced and even eliminated if diversification is efficient. 
Therefore, not all of the risk involved in holding a stock is relevant; part of it can 
be diversified away. 

Adding Securities to a Portfolio Unsystematic risk is reduced at a decreasing rate 
toward zero as more randomly selected securities are added to the portfolio. Vari- 
ous studies suggest that 15 to 20 stocks selected randomly are sufficient to eliminate 
most of the unsystematic risk of a portfolio. Thus, a substantial reduction in unsys- 
tematic risk can be achieved with a relatively moderate amount of diversification. 
Conceptually, diversification can be viewed in the manner portrayed in Fig. 3-9. As 
the number of randomly selected securities held in the portfolio is increased, the to- 
tal risk of the portfolio is reduced in keeping with the reduction of unsystematic 
risk. Such a reduction is at a decreasing rate, however. Efficient diversification re- 
duces the total risk of the portfolio to the point where only systematic risk remains. 

For the typical stock, unsystematic risk accounts for around 75 percent of the 
total risk or variance of the stock. Expressed differently, systematic risk explains 
only about 25 percent of the total variability of an individual stock. The proportion 
of total risk explained by movements of the market is represented by the R-square 
statistic for the regression of excess returns for a stock against excess returns for 
the market portfolio. (R-square measures the proportion of the total variance of the 
dependent variable that is explained by the independent variable; it is simply the 
correlation coefficient squared.) The proportion of total risk unique to the stock is 
one minus R-square. 

Unsystematic Risk Is Stock Specific The proportion of systematic risk to total 
risk depends on the particular stock. The excess-return relationship depicted in Fig. 
3-8 is an example of relatively little unsystematic risk; the observations are tightly 
clustered around the characteristic line. Contrast this with a more typical situation, 
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such as that shown in panel (a) of Fig. 3-10. Here the observations are scattered 
rather widely around the characteristic line, indicating a good deal of unsystematic 
risk. However, this variability can be reduced through diversification. Suppose you 
diversify by investing in 10 stocks whose weighted average beta is the same as the 
slope of the characteristic line in panel (a). The result might be that shown in panel 
(b). We see that with reasonable diversification, the scatter of excess-return observa- 
tions about the characteristic line is reduced considerably. It is not eliminated be- 
cause it would take more stocks to do that. However, the scatter is much less than it 
is for the individual security, and this is the essence of diversification. 

The CAPM assumes that all risk other than systematic risk has been diversi- 
fied away. Stated differently, if capital markets are efficient and investors at the 
margin are well diversified, the important risk of a stock is its unavoidable or sys- 
tematic risk. The risk of a well-diversified portfolio is a value-weighted average of 
the systematic risks (betas) of the stocks comprising that portfolio. Unsystematic, 
or diversifiable, risk plays no role. 

EXPECTED RETURN FOR INDIVIDUAL SECURITY 
For the individual security, then, the relevant risk is not the standard deviation of 
the security itself (total risk), but the marginal effect the security has on the stan- 
dard deviation of an efficiently diversified portfolio (systematic risk). As a result, a 
security's expected return should be related to its degree of systematic risk, not to 
its degree of total risk. Systematic risk is the thing that matters to an investor hold- 
ing a well-diversified portfolio. If we assume that unsystematic risk is diversified 
away, the expected rate of return for stock j is 

where again R is the risk-free rate, fTm is the expected overall return for the market 
f .  

portfolio, and P, is the beta coefficient for security j as defined earlier. The greater 
the beta of a security, the greater the risk and the greater the expected return re- 
quired. By the same token, the lower the beta, the lower the risk, the more valu- 
able it becomes, and the lower the expected return required. 

Illustration Put another way, the expected rate of return for a stock is equal to 
the return required by the market for a riskless investment plus a risk premium. In 
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turn, the risk premium is a function of (1) the expected market return less the risk- 
free rate, which represents the risk premium required for the typical stock in the 

Expected return in a market; and (2) the beta coefficient. Suppose the expected return on Treasury secu- 
CAPM context I S  the rities is 6 percent, the expected return on the market portfolio is 11 percent, and the 
risk-free rate plus a beta of Pro-Fli Corporation is 1.3. The beta indicates that Pro-FLi has more system- 
Premium for systematic atic risk than the typical stock. Given this information and using Eq. (3-5), we find 
risk based on beta. that the expected return for Pro-Fli's stock would be 

What this tells us is that, on average, the market expects Pro-Fli to show a 12.5 per- 
cent annual return. Because Pro-Fli has more systematic risk than the typical stock 
in the marketplace, its expected return is higher. Suppose now that we are inter- 
ested in a defensive stock, First Safety Inc., whose beta coefficient is only .7. Its ex- 
pected return is 

Because this stock has less systematic risk than the typical stock in the market, its 
expected return is less. Therefore, different stocks will have different expected re- 
turns, depending on their betas. 

Betas Are Additive The beta of a portfolio is simply a weighted average of the 
betas of the securities comprising the portfolio. If a portfolio consisted of .60 of 
Pro-Fli Corporation and .40 of First Safety Inc., the beta of the portfolio would be 

If the risk-free rate and expected market return were the same as above, the portfo- 
lio's expected return would be 

This is the same as the weighted average of the two expected returns previously 
calculated. 

Expected Return Expressed Diflerently 
Equation (3-5) can be expressed in a different way? If we go back to our discussion 
of the calculation of covariance, we know that the beta of a security is a measure of 
the responsiveness of its excess returns to those of the market portfolio. Mathemat- 
ically, this responsiveness is nothing more than the covariance between possible 
returns for security j and the market portfolio divided by the variance of the prob- 
ability distribution of possible returns for the market portfolio. Therefore, the beta 
of security j can be expressed as 

'This scction can be passed over wlthout loss of continuity by those not interested in a mathematical represcn- 
tation of expected return. 
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where (ri,uju,) is the covariance of returns for security j with those of the market. 
In turn, ~t embodies r,,, the expected correlation between possible returns for secu- 
rity j and the market portfolio; uj, the standard deviation of the probability distri- 
bution of possible returns for security j; and u,,,, the standard deviation of the 
probability distribution of possible returns for the market portfolio. Finally, dm is 

i 
, the variance of the market portfolio. 

Substituting Eq. (3-6) into Eq. (3-5), we obtain 

In Eq. (3-7) it is possible to cancel by a, in the last term, leading to the equation 

R,,, - R/ 
(lj,,,g) 

This equation may be interpreted in the following way: The expected return of se- 
curity j consists of the risk-free rate and a risk premium represented by the re- 
maining term on the right-hand side. This risk premium term can be analyzed fur- 
ther: u, represents the total risk of security j, but of this total risk, only a fraction 
measured by r,, is systematic. In other words, the diversified investor can avoid a 
fraction (1 - r .  ) of the risk represented by ur The fraction (R, - R )la, represents l 
the market rei:tionship between systematic risk and the risk premlum required by 
the market. It can be thought of as the market price of systematic risk and is equal 
to the slope of the line in Fig. 3-6. The risk premium, or return in excess of the risk- 
free rate, is equal to the product of the systematic risk (rimuj) and the market price 
of that risk, (R, - R ) /u,~.  

f .  The systematic r~sk  of security j, measured in absolute terms, is (r,,~,). Alter- 
natively, we may choose to measure the systematic risk in relative terms by relat- 
ing it to the risk of the market portfolio, a,. If we divide (rjmaj) by the measure of 
market risk, am, we obtain the beta of security j :  

We can therefore use Pi as a measure of the relative systematic risk of security j. 

The Security Market Line 
In market equilibrium, the relationship between an individual security's expected 
rate of return and its systematic risk, as measured by beta, will be linear. The rela- 

Security market line tionship is known as the security market line, and it is illustrated in Fig. 3-11. Un- 
descr~bes the market der the assumptions of the CAPM, all securities lie along this line. The figure shows 
price of risk in the that the expected return on a risky security is a combination of the risk-free rate plus 
cap~ ta l  markets. a premium for risk. This risk premium is necessary to induce risk-averse investors to 

buy a risky security. We see that the expected return for the market portfolio is R,, 
consisting of the risk-free rate, XI,  plus the risk premium, R, - RI. Inasmuch as 
the unsystematic risk of a security can be eliminated by the well-diversified in- 
vestor, investors overall are not compensated for bearing such risk according to 
the CAPM. The investor in only a single security will be exposed to both systematic 
and unsystematic risk but will be rewarded for only the systematic risk that is borne. 
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Total versus Systematic Risk In fact, it is possible for a security with a great deal 
of total risk to have actually lower systematic risk than a security with only a mod- 
erate amount of total risk. Take the case of a new mining company endeavoring to 
discover gold and silver in the Rocky Mountains. Though the total risk of the com- 
pany is considerable, the finding of gold and silver deposits is almost a chance 
event. As a result, the security's return bears little relation to the market overall. In 
a well-diversified portfolio, its unsystematic risk is unimportant. Only its system- 
atic risk matters, and this by definition is low, say, a beta of .4. On the other hand, 
the return from a stock of a large consumer company, such as Coca-Cola Corpora- 
tion, is closely tied to the overall economy. ~uchstocks have only moderate G y s -  
tematic risk, so that their total risk may be less than that of the new mining com- 
pany. Their systematic risk, however, is approximately that of the market as a 
whole, say, a beta of 1.0. 

As an individual security, the mining company may be considerably more 
risky than CocaCola, but as part of a well-diversified portfolio, it is less risky. 
Consequently, its expected or required return in the market will be less. This coun- 
terintuitive example points to the importance of differentiating systematic risk 
from total risk. Although there is a tendency for stocks with large systematic risk 
to have large unsystematic risk as well, there can be exceptions to this generaliza- 
tion. 

,/ 
Under- and Overvaluations Thus, in market equilibrium the CAPM implies an 
expected return-risk relationship for all individual securities (the security market 
line). If an individual security has an expected return-risk combination that places 
it above the security market line, it will be undervalued in the market. That is, it 
provides an expected return in excess of that required by the market for the sys- 
tematic risk involved: R. > Rf + (Rm - Rf)P, As a result, the security will be attrac- 
tive to investors. ~ c c o j d i n ~  to the theory, the increased demand will cause the 
price to rise. How far? Until the expected return declines sufficiently for the secu- 
rity to lie on the security market line and, thereby, for R, = R + (Q - Rf)Pi An 

I overvalued security is characterized by an expected return-ris combinabon that 
places it below the security market line. This security is unattractive, and investors 
holding it will sell it and those not holding it will avoid it. The price will fall and 
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expected return will rise until there is consistency with the security market line 
and with equilibrium pricing. 

Implications for the Valuation ofthe Firm 
We have explored some of the foundations of valuation in a market context. Our 
exploration has not been complete, but we are getting a background for a deeper 
look into the valuation implications of decisions bv the individual firm. As we 
have seen, value depends not only on the security or firm itself but also on other 
securities available for investment. By analyzing decisions in relation to their 
likely effect on expected return and systematic risk, we are able to judge their ef- 
fect on valuation. According to the presentation so far, unsystematic risk or risk 
unique to the firm is not important because it can be diversified away. More will 
be said about this shortly. 

In keeping with the CAPM and the separation theorem, we are able to make 
certain generalizations about the valuation of a company, without having to deter- 
mine directly the risk preferences of investors. If management wishes to act in the 
best interests of the owners, it will attempt to maximize the market value of the 
stock. Recall from Chapter 2 that the market value per share can be expressed as 
the present value of the stream of expected future dividends: 

where Po is the market price per share at time 0, D, is the expected dividend at the 
end of period t, and k is the required rate of return. The CAPM approach allows us 
to determine the appropriate discount rate to employ in discounting expected div- 
idends to their present value. That rate will be the risk-free rate plus a premium 
sufficient to compensate for the systematic risk associated with the expected divi- 
dend stream. The greater the systematic risk, of course, the greater the risk pre- 
mium and the return required and the lower the value of the stock, all other things 
being the same. Thus, we are pointed toward determining required rates of return 
for individual securities. 

Seemingly, all decisions of the firm should be judged in a market context, us- 
ing the CAPM. Recall, however, that the model presented has a number of simpli- 
fying assumptions, some of them untenable in the real world. To the extent that 
they do not hold, unique or unsystematic risk may become a factor affecting valu- 
ation. Indeed, a good portion of our discussion in Parts II and 111 is devoted to ex- 
ploring market imperfections that make unsystematic risk a factor of importance. 

CERTAIN ISSUES WITH THE CAPM 
To put across important concepts, we have presented the capital asset pricing 
model (CAPM) without a number of issues surrounding its usefulness. To better 
understand the model, we explore certain problem areas in this section. Further 
extensions are described in Chapter 4. 

Maturity of Risk-Free Security 
There is agreement that the risk-free rate used in the CAPM should be a Treasury 
security, which is free of default risk at least in nominal terms. There is disagree- 
ment as to the maturity. The CAPM is a one-period model. As a result, many advo- 
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cate the use of an interest rate on a short-term government security, like a Treasury 
bill. Others reason that the purpose of determining a required equity retum is to 
judge whether long-term capital investments are worthwhile (see Chapter 8). 
Therefore, a long-term rate, like that on Treasury bonds, should be used. Still oth- 
ers argue for use of an intermediate-term rate, like that on 3-year Treasury securi- 
ties. This rate fluctuates less than the Treasury bill rate, and its use recognizes that 
many capital investment projects are intermediate term in nature. 

Which maturity is used may make a difference in the required return calcu- 
lated. This is due to-long-term interest rates usually exceeding intermediate-term 
rates, which, in turn, exceed short-term rates. If the beta of a security is less than 
1.0, a higher calculated required equity return will be obtained if a long-term Trea- 
sury rate is used. It often is the situation that in public utility rate cases the public 
utility commission, which wants a low measured equity cost so that low utility 
rates can be justified, argues for use of the Treasury bill rate. On the other hand, 
the public utility, which wants a high measured cost, advocates use of a long-term 
Treasury bond rate. The reason is that most utility stocks have betas significantly 
less than 1.0. 

Equity Risk Premium 
The expected equity risk premium, R, - Xi, has ranged from 3 to 7 percent in re- 
cent years. It tends to be larger when interest rates are low and smaller when they 
are high. The equity risk premium also can change over time with changes in in- 
vestor risk aversion. In turn, this is a function of economic and interest-rate cycles. 
We know also that it matters whether a short-term, an intermediate-term, or a 
long-term interest rate is used for the risk-free rate. 

The expected risk premium is not the equity risk premium realized histori- 
cally. As compiled by Ibbotson Associates, stock returns exceeded the retum on 
Treasury bills by 9.5 percent for the 1926-1999 period, using the arithmetic aver- 
age.9 Put differently, the investor was rewarded with an excess return above the 
Treasury bill rate of 9.5 percent on average for the 74-year time frame. For long- 
term government bond rates, the excess for common stocks was 7.8 percent, and 
for intermediate-term governments it was 7.9 percent. For geometric averages, the 
excess common stock returns were 7.5 percent over Treasury bills, 6.2 percent over 
long-term government bond rates, and 6.1 percent over intermediate-term govern- 
ment bond rates. For cumulative wealth changes over long sweeps of time, many 
consider the geometric average to be better. It tells you the amount of wealth you 
will have at the end, given the annual returns. The arithmetic average best ex- 
presses the excess return for a single year. Obviously, it makes a difference which 
average is used. 

For both averages, there is the question of whether past realized returns are a 
good proxy for the future. After all, they are backward looking. Involved is a time 
period marked by the stock market crash of 1929, the Great Depression, World 
War 11, the Cold War, and many other conflicts. Many of us consider the true risk 
for investing in stocks to be higher for this time frame than it is at present. There- 
fore, higher returns would be in order for the past compared with the present. 

Thus, there is disagreement as to what is the appropriate market risk premium. 
My preference is an ex ante, beforehand estimate by investment analysts and econo- 
mists, as opposed to an ex post, backward-looking return. This allows for a change 

"Stocks, BonL, Bills and Inflnfion 2000 Y~arbwk (Chicago: Ibbotson Associates, 20W). 
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in the risk premium over time. The issue will be addressed further in Chapter 8, 
when we consider required rates of return for capital investments by corporations. 
For now, bear in mind the controversy on which reasonable people differ. 

Faulty Use of the Market Index 
There are problems in the use of any index as a proxy for the overall market port- 
folio. The "true" market portfolio consists of all assets-stocks, bonds, real estate, 
and human capital. Richard Roll has analyzed the problem of using the wrong se- 
curity market line and has categorized errors that can occur.'"Roll does not sug- 
gest that the capital asset pricing model is somehow devoid of meaning but that 
tests of it are suspect and must be evaluated with caution. Unless the true market 
portfolio is known and employed, tests of the CAPM are likely to result in faulty 
measurement of security performance. As the proxy market index is only a subset 
of the true market portfolio, it is unlikely to capture the basis of the underlying 
market equilibration process. Therefore, the measurement of security performance 
for various investment strategies will be ambiguous. In addition to Roll's criticism, 
it is bothersome that a stock's beta shows considerable variation depending on 
whether the New York Stock Exchange Index, the Standard & Poor's 500-Stock In- 
dex, Wilshire's 5,000 Stock Index, or some other index is employed. 

Fama-French and Beta as a Risk Measure 
As we know, the key ingredient in the CAPM is the use of beta as a measure of 
risk. Early empirical studies showed beta to have reasonable predictive power as 
to return, particularly the return on a portfolio of stocks. For sharp downside 
movements in stock prices, beta was an effective predictor of riskiness. Increas- 
ingly, however, there were challenges, not only for the reasons previously dis- 
cussed, but for others. 

For one thing, several anomalies were observed that the CAPM could not ex- 
plain. While anomalies will be explored in Chapter 4, we must mention two now. 
One is a small stock effect. It has been found that stocks with small market capital- 
izations (share price times the number of shares outstanding) provide higher re- 
turns than high capitalization stocks, holding constant the effect of beta. Another 
anomaly is that stocks with lozu price/eamings and market-to-book-value ratios do bet- 
ter than stocks with high ratios. Again this is after the effect of beta is held con- 
stant. 

In a provocative article, Fama and French (FF) empirically test the relation- 
ship between stock returns and market capitalization (size), market-to-book value, 
and beta.'' They found the first two variables to be powerful predictors of average 
stock returns, having significant negative relationships with average returns. 
Moreover, when these variables were used first (in a regression), beta was found to 
have little explanatory power. This led Professor Fama, a highly respected re- 
searcher, to separately proclaim that beta as the sole variable explaining returns 
was dead! 

"'Richard Roll, "A Critique of the Asset Pricing Theory Tesk," Journal of Fiflanclal Economics, 4 (March 1977), 
129-76; and "Performance Evaluation and Benchmark Errors," Journal of Pur(f01io M u n a x e m t ,  6 (Summer 1980), 
Li-17 . 

"Eugene E Fama and Kenneth R. French, "The Cross-Section of Expected Stock Returns," Journal of Finance, 47 
(June 1992), 427-65. Scc also FF, "Common Risk Factors in the Returns on Stocks and Bonds." Journal of Financial Eco- 
nomzcs, 33 (February 1993), 3-56. 
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Thus, FF launched a powerful attack on the ability of the CAPM to explain 

stock returns, suggesting that size and market-to-book value are the appro- 
priate proxies for risk. However, market value is embraced in both variables, and 
it is market-value changes, together with dividends, which the regressions try to 
explain. As market value appears in the dependent as well as the independent 
variables, this is bound to result in explanatory power. A number of critics have at- 
tacked FF's methodology with varying degrees of support for the CAPM. (See ref- 
erences at the end of the chapter.) 

Fama-French do not really focus on risk, but rather on realized returns. No 
theoretical foundation is offered for the findings they discover. Although beta may 
not be a good indicator of the returns to be realized from investing in stocks, it re- 
mains a reasonable measure of risk. To the extent investors are risk averse, beta 
gives information as to the underlying minimum return that should be earned. 
This return may or may not be realized by investors. 

Some Final Observations 
Despite challenges, The CAPM is intuitively appealing in that expected return logically follows from 
the CAPM is widely used the risk a security adds to an overall portfolio. Because of its simplicity, the CAPM 

it i s  a Practical is widely used, both in the securities industry and in corporate finance. A work- 
equilibrium model. able alternative with superior empirical support has not been advanced. We recog- 

nize that the market equilibration process is complex and that the CAPM cannot 
give a precise measurement of the required return for a particular company. Still 
the CAPM trade-off between risk and return is a useful guide for approximating 
capital costs and thereby allocating capital to investment projects. 

However, the model has a number of challenges, as we have discovered in 
this section.12 Extensions of the CAPM and alternative models are being actively 
developed. These models, where multiple variables and factors are employed, are 
examined in the next chapter. 

Capital markets are said to be efficient when 
security prices fully reflect all available infor- 
mation. In such a market, security prices adjust 
very rapidly to new information. Another defi- 
nition of market efficiency is the lack of secu- 
rity arbitrage opportunities, their having been 
eliminated by arbitragers. 

The risk of a portfolio depends not only 
on the standard deviations of the individual se- 

curities comprising the portfolio but also on the 
correlation of possible returns. For a two-secu- 
rity portfolio, an opportunity set line describes 
the risk-return trade-off for various combina- 
tions. The diversification effect sometimes 
causes the opportunity set line to bend back- 
ward, with the minimum variance portfolio 
having a lower standard deviation than that of 
the least-risky security. The efficient set is the 

"An additional challenge to the traditional capital asset pricing model is a consumption-based CAPM, where 
markets equilibrate in terms of people's desires for real consumption and investment (intlation adjusted). See Douglas 
T. Breeden, "An Intertemporal Asset Pricing Model with Stochastic Consumption and Investment Opportunities," 
rorrrnal of Financial Economics, 7 (September 1979), 265-96; and Douglas T. Breeden, Michael R. Gibbons, and Robert H. 
Litwnberger, "Empirical Tests of the Consumption Oriented CAPM," Journal of Finance, 44 (June 1989). 231-62. 
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portion of the opportunity set line going from 
the minimum variance portfolio to the one 
with the highest expected return. 

By diversifying our holdings to include 
securities that are not perfectly correlated 
with each other, we can reduce risk relative to 
expected return. We wish to maximize utility 
as depicted by our indifference curves in rela- 
tion to the opportunity set of risky securities 
available. With the existence of a risk-free se- 
curity, the focus becomes a line from the risk- 
free rate to the point of tangency with the op- 
portunity set. This point is the market 
portfolio, given our assumptions. The most 
desirable combination of risk-free security 
and market portfolio is determined by the 
point of tangency of investors' indifference 
curves with the capital market line. This two- 
phased approach to investing constitutes the 
separation theorem. 

The capital asset pricing model allows 
us to draw certain implications about the ex- 
pected return of a specific security. The key 
assumptions in the model are that perfect 
capital markets exist and that investors have 
homogeneous expectations. In this context, 
the relevant risk of a security is its undiversi- 
fiable risk. This risk is described by the slope 

FINCOACH EXERCISES 

of the characteristic line, where security re- 
turns in excess of the risk-free rate are related 
to excess returns for the market portfolio. 
Known also as beta, it is used as a measure of 
the systematic risk of a security. The total risk 
of a security can be divided into systematic 
and unsystematic components. Systematic 
risk is risk that cannot be diversified away, 
for it affects all securities in the market. Un- 
systematic risk is unique to the particular se- 
curity and can be eliminated with efficient di- 
versification. 

The market equilibrium relationship be- 
tween systematic risk (beta) and expected re- 
turn is known as the security market line. With 
this approach, we are able to estimate required 
rates of return for individual securities. A 
number of problems plague the CAPM, in- 
cluding the maturity of the risk-free asset, 
whether the market risk premium should be 
the expected or the historical, the faulty use of 
a market index, and whether beta is the appro- 
priate risk measure. However, the CAPM is 
practical and widely used. In Chapter 4 we ex- 
plore alternative valuation models. In yet 
other parts of the book, we draw implications 
of the CAPM and of other models for financial 
decisions. 

P a ,  S e l f - c o r r e c t i o n  P r o b l e m s  

1. You are able to both borrow and lend at the risk-free rate of 9 percent. The 
market portfolio of securities has an expected return of 15 percent and a stan- 
dard deviation of 21 percent. Determine the expected return and standard de- 
viations of the following portfolios. 

a. All wealth is invested in the risk-free asset. 
b. One-third is invested in the risk-free asset and two-thirds in the mar- 

ket portfolio. 
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c. AU wealth is invested in the market portfolio. Furthermore, you borrow 

an additional one-third of your wealth to invest in the market portfolio. 
2. Zwing-Zook Enterprises has a beta of 1.45. The risk-free rate is 6 percent and 

the expected return on the market portfolio is 10 percent. The company 
presently pays a dividend of $2 a share and investors expect it to experience a 
growth in dividends of 7 percent per annum for many years to come. 

a. What is the stock's required rate of return according to the CAPM? 
b. What is the stock's present market price per share, assuming this re- 

quired return? 
3. The common stocks of Blatz Company and Stratz, Inc., have expected returns 

of 15 percent and 20 percent, respectively, while the standard deviations are 20 
percent and 40 percent. The expected correlation coefficient between the two 
stocks is .36. What is the expected value of return and standard deviation of a 
portfolio consisting of (a) 40 percent Blatz and 60 percent Stratz? (b) 40 percent 
Stratz and 60 percent Blatz? 

1. Rosita Ramirez invests the following sums of money in common stocks hav- 
ing expected returns as follows: 

Amount Expected 
Security Invested Return 

Morck Drug $ 6,000 14% 
Kota Chemical 11,000 16 
Fazio Electronics 9,000 17 
Northern California Utility 7,000 13 
Grizzle Restaurants 5,000 20 
Pharlap Oil 13,000 15 
Excell Corporation 9,000 18 

a. What is the expected return (percentage) on her portfolio? 
b. What would be her expected return if she quadrupled her investment 

in Grizzle Restaurants while leaving everything else the same? 
2. Securities D, E, and F have the following characteristics with respect to ex- 

pected return, standard deviation, and the correlation between them: 

Correlation Coefficients 

Company R S D  D- E D-F E-F 
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What is the expected return and standard deviation of a portfolio composed 
of equal investments in each? 

3. Dot Thermal Controls Company's common stock has an expected return of 
20 percent and a standard deviation of 22 percent. Sierra Nevada Electric 
Company's stock has an expected retum of 12 percent and a standard devia- 
tion of 11 percent. The correlation coefficient between returns for the two 
stocks is .30. 

a. What portfolio expected returns and standard deviations arise from 
investing varying proportions of your funds in these two stocks? Vary 
your proportions in increments of .lo, going from 1.00 in Sierra 
Nevada Electric and 0 in Dot Thermal Controls to .90 and .lo, to .80 
and .20, and so forth. 

b. (1) Approximately what is the minimum variance portfolio? (2) What 
is the efficient set? 

c. If the correlation coefficient were .70, what would happen to the diver- 
sification effect and to the minimum variance portfolio? 

4. The following portfolios are available in the market: 

Portfolio 

A B C D E  

Expected return .15 .07 .13 .17 .ll 
Standard deviation .ll .02 .08 .15 .05 

a. Assume that you can invest in only one of these portfolios; that is, it is 
not possible to mix portfolios. Plot the risk-return trade-off. Which 
portfolio do you prefer? 

b. Assume now that you are able to borrow and lend at a risk-free rate of 6 
percent. Which portfolio is preferred? Would you borrow or lend at the 
risk-free rate to achieve a desired position? What is the effect of borrow- 
ing and lending on the expected retum and on the standard deviation? 

5. Suppose the market portfolio had an expected return of 20 percent and a 
standard deviation of 15 percent. The risk-free rate is 10 percent, and all the 
assumptions of the capital asset pricing model hold. What is the expected re- 
turn and standard deviation if you invest your wealth (a) entirely in the risk- 
free asset? (b) one half in the risk-free asset and one half in the market portfo- 
lio? (c) all in the market portfolio? (d) all in the market portfolio and borrow 
half again as much for additional investment in the market portfolio? 

6. On the basis of an analysis of past returns and of inflationary expectations, Marta 
Gomez feels that the expected return on stocks in general is 14 percent. The risk- 
free rate on Treasury securities is now 8 percent. Gomez is particularly interested 
in the return prospects for Kessler Electronics Corporation. Based on monthly 
data for the past 5 years, she has fitted a characteristic line to the responsiveness 
of excess returns of the stock to excess returns of Standard & Poor's 500-Stock In- 
dex and has found the slope of the line to be 1.67. If financial markets are be- 
lieved to be efficient, what retum can she expect from investing in Kessler? 

7. For the past two years, Natchez Steamboat Company and Standard & Poor's 
500-Stock Index have had the following excess monthly returns: 
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Natchez Standard & Poor's 
Steamboat 500-Stock Index 

January 20x1 -4% - 2% 
February -5 -6 
March 2 -1 
April 1 3 

May 7 5 
June - 1 2 

August 8 4 
September 3 1 
October -10 -5 
November 2 1 
December 4 4 
January 20x2 3 2 
February -3 -4 
March 1 1 
April 5 3 

May 8 7 
June 0 - 1 

July -1 -2 
August -7 -4 
September 2 3 
October -2 1 
November -5 -5 
December -3 - 1 

a. Plot these observations on graph paper and fit a characteristic line to 
them by eye. 

b. What is the approximate beta for Natchez Steamboat Company? 
c. Does the stock present much unsystematic risk? How can you tell? 

8. Jane Leslie Richardson, manager of stock investments for the Delta Pension 
Fund, detects a tendency in the betas of certain stocks to regress toward the 
average beta of the industry of which they are a part. She is considering 
weighting factors of .60, .70, and .80 for the measured betas. The following in- 
formation is available: 

Measured Beta Industy Beta 

Red Rocker Homes 1.40 1.80 
Zaleski Electronics 1.50 1.10 
Fairgold Foods 1.00 .90 
Pottsburg Water Distilling .80 1.10 
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For each of the three weighting factors, what is the adjusted beta for these 
stocks? 

9. In the context of the CAPM, what is the expected return of security j if it has 
the following characteristics and if the following information holds for the 
market portfolio? 

Standard deviation, security j .20 
Standard deviation, market portfolio .15 
Expected return, market portfolio .13 
Correlation between possible returns for 

security j and the market portfolio .80 

Risk-free rate .07 

a. What would happen to the required return if the standard deviation of 
security j were higher? 

b. What would happen if the correlation coefficient were less? 
c. What is the functional relationship between the required return for a 

security and market risk? 
10. At present, suppose the risk-free rate is 10 percent and the expected return on 

the market portfolio is 15 percent. The expected returns for four stocks are 
listed together with their expected betas. 

Stock 
Expected Expected 
Return Beta 

Stillman Zinc Corporation 17.0% 1.3 
Union Paint Company 14.5 .8 
National Automobile Company 15.5 1.1 
Parker Electronics, Inc. 18.0 1.7 

a. On the basis of these expectations, which stocks are overvalued? 
Which are undervalued? 

b. If the risk-free rate were to rise to 12 percent and the expected return 
on the market portfolio rose to 16 percent, which stocks would be (1) 
overvalued? (2) undervalued? (Assume the expected returns and the 
betas stay the same.) 

11. Corliss Services, Inc., provides maintenance services to commercial buildings. 
Presently, the beta on its stock is 1.08. The risk-free rate is now 10 percent; the 
expected return for the market portfolio is 15 percent. Corliss is expected to 
pay a $2 per share dividend at the end of the year and to grow in nominal 
terms at a rate of 11 percent per m u m  for many years to come. Based on the 
CAPM and other assumptions you might make, what is the market price per 
share of the stock? 

12. The following stocks are available for investment: 
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Stock Beta 

Zeebock Enterprises 1.40 

Topaz Jewels, Inc. .SO 
Yum Yum Soups Company .60 

Fitzgerald Securities Company 1.80 
Ya Hoo Fisheries 1.05 
Squm Deal Services .90 

a. If you invest 20 percent of your funds in each of the first four securi- 
ties, and 10 percent in each of the last two, what is the beta of your 
portfolio? 

b. If the risk-free rate is 8 percent and the expected retum on the market 
portfolio is 14 percent, what will be the portfolio's expected return? 

olutions to  Se l f - cor rec t ion  Problems 

1. The expected retum is ( w ) R ,  + (1 - w)R and the standard deviation is (w)u,, 
f .  where w is the proportion of total wealth Invested in the risky market portfolio 

of securities, m, and Rfis the risk-free rate. 
a. Rp = (0)(.15) + (1.0)(.09) = 9% 

up = (0)(.21) = 0% 

b. R, = (:)(.15) + (i)(.09) = 13% 

U p  = @)(.21) = 14% 

c. Rp = (:)(.15) - ($)(.09) = 17% 

cr = ($)(.21) = 28% 
P 

Both expected return and standard deviation increase linearly with increases 
in the proportion of wealth invested in the risky market portfolio of securities. 

2. R, = 6%(10%4%)1.45=11.8%. If we use the perpetual dividend growth 
model, we would have 

For the standard deviation, the middle term denotes the covariance (.36)(.2)(.4) 
times the weights of .4 and .6, all of which is counted twice-hence, the 2 in 
front. For the first and last terms, the correlation coefficients for these own 
variance terms are 1.0. 
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b. R, = .6(15%) + .4(20%) = 17% 
ap = [(.6)2(1.0)(.2)2 + 2(.6)(.4)(.36)(.2)(.4) + (.4)2(1.0)(.4)2]'/2 

= [.0538]1/2 = 23.2% 
The lesser proportional investment in the riskier asset, Stratz, results in a 
lower expected return as well a s  a lower standard deviation. 
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I n the preceding chapter, prospective ~nvestors were seen to tional to beta that may provide a better explanation of the risk- 

be consumers shopping. The product attr~bute of importance return trade-off for securities. We begin with extensions to the capi- 

was the relat~onship of a security's return with that of the tal asset pricing model (CAPM) and then move on to factor models 

overall market. Other attributes, however, may influence the per- in general. Finally, we cons~der the arbitrage pricing theoly (APT), 

ceived risk of a security to our shopper and, hence, its price in the which involves multiple factors, as an aiternative model to the 

marketplace. The purpose of this chapter is to explore things addi- CAPM. 8 

EXTENDED CAPM 
The capital asset pricing model (CAPM) is a single-factor model where expected 
return is related to beta. As we know from Chapter 3, beta is the reaction coeffi- 
cient of a security's return to that of the overall market, as typified by some broad 
index such as Standard & Poor's 500-Stock Index. To repeat what was in Chapter 
3, a security's expected return, A,, is 

where Rf is the risk-free rate, Rmis the expected return on the market portfolio, and 
p, is the security's beta. By adding additional variables to this equation, one hopes 
to obtain not only higher explanatory power but also insight into other influences 

Extended CAPM 
adds variables 

on security returns. In turn, these influences affect financial decision making, the additional to beta 
thrust of this book. In what follows we present various extensions to the CAPM. to the model. 

Allowance for a Tax Effect 
The return that an investor realizes from holding a stock is composed of two parts: 
(1) dividends, if any, received during the holding period and (2) the capital gain or 
loss that occurs when the stock is sold. If all investors paid either no taxes or the 
same taxes on dividends and capital gains, the CAPM generalizations made about 
an individual stock would be unaffected by whether the company paid high or 
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low dividends. In many countries, capital gains are taxed at a more favorable rate 
than dividends. Moreover, the tax on capital gains income is deferred until the se- 
curity is actually sold. If held until death, the capital gain is largely unrecognized. 
Therefore, there are present-value advantages to capital gains over and above any 
tax wedge between capital gains and dividend income. 

Illustration Suppose we expect Alpha Company to have a 12 percent dividend 
yield for the year (dividends divided by initid value) and a 3 percent capital gain 
on initial value, while Baker Company is expected to have a 2 percent dividend 
yield and a 12$percent capital gain. The expected before-tax return of Alpha Com- 
pany, 15 percent, is higher than that of Baker Company, 14 percent. If an investor 
is in a 30 percent tax bracket, but the tax on capital gains is 20 percent, the after-tax 
returns are as follows: 

BEFORE TAX 
TAXES EFFEC 

We see that despite the lower expected return before taxes, the expected after-tax 
return is higher for Baker Company, owing to a greater portion of the return being 
realized in capital gains. On the other hand, a tax-exempt investor, such as a pen- 
sion fund, would prefer Alpha Company, with its higher before-tax expected re- 
turn, all other things being the same. 

Systematic Bias Effect Whether there is a systematic preference in the market as a 
whole for capital gains over dividends is a subject that must await a more detailed 
exploration in Chapter 11. In this chapter we wish to explore only the implications 
for the CAPM if such a preference is assumed. Most sigruficant is that holding risk 
constant, high-dividend stocks may have to provide higher expected returns before 
taxes than will lower-dividend stocks, in order to offset the tax effect. 

If this is so, and again we emphasize the unsettled nature of the argument, 
the expected before-tax return on security j would be a function of both the stock's 
beta and its dividend yield: 

where R = risk-free rate 
$ = coefficient indicating the relative importance of beta 
pi = the security's beta 
t = coefficient indicating the relative importance of the tax effect 

d j  = dividend yield on security j 



Yield tilt implies 
investors demand 
higher expected 
before-tax returns 
the higher 
the dividend. 
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F I G U R E  4 - 1  
Three-dimensional 

security market surface 
illustrating a tax effect 

This equation tells us that the greater the dividend yield, d,, the greater the ex- 
pected before-tax return that investors require. If t  were .1 and the dividend yield 
were to rise by 1.0 percent, the expected return would have to increase by .I per- 
cent to make the stock attractive to investors. Put another way, the market trade- 
off would be $1.00 of dividends for $.90 of capital gains. 

If there is a systematic bias in the market in favor of capital gains, the ex- 
pected return on a stock would depend on both its beta and its dividend yield. In- 
stead of the two-dimensional (expected-return beta) security market line in Fig. 3- 
11 in Chapter 3, we need a three-dimensional surface of the sort shown in Fig. 4-1. 
We see that expected return is on the vertical axis, whereas beta and dividend 
yield are on the other axes. Looking at expected return and dividend yield, we see 
that the higher the dividend yield, the higher the expected return. Similarly, the 
higher the beta, the higher the expected return. Instead of a security market line, 
we have a security market surface, depicting the three-dimensional relationship 
among expected return, beta, and dividend yield. 

Dividend and Tax Effects The use of a trade-off surface depends on higher re- 
turns being required by the market the greater the dividend yield. The conceptual 
and empirical ramifications of this notion must await our overall treatment of divi- 
dend policy in Chapter 11, which brings in a number of considerations additional 
to the tax effect. Our purpose here is only to show the direction of the effect in the 
context of an extended CAPM approach. 

The Presence of Inflation 
In our presentation of valuation principles, we implicitly assumed that market 
equilibration occurred in nominal terms; however, we know that investors are con- 
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Covariance with 
unexpected inflation 
is  desirable from 
the standpoint of 
the investor. 

cerned with inflation, and they factor this into account when making an invest- 
ment decision. The realized real return for a security can be expressed as 

where Rf is the return for security j in real terms, Rj is the return for security j in 
nominal terms, and p is the inflation during the period. If inflation is highly pre- 
dictable, investors simply will add an inflation premium on to the real retum they 
require, and markets will equilibrate in the manner described earlier in the chap- 
ter. As long as inflation is predictable, it is not a source of uncertainty. Therefore, 
the risk of a security can be described by its systematic and unsystematic risk, re- 
gardless of whether these risks are measured in real or nominal terms.' 

Unanticipated Changes When inflation is uncertain, however, things are differ- 
ent. By uncertainty, we mean that the market does not anticipate changes that occur 
in the rate of inflation. Whether uncertain inflation is good or bad for a stock de- 
pends on the covariance of this uncertainty with that of the stock. If the return on a 
stock increases with unanticipated increases in inflation, this desirable property re- 
duces the systematic risk of the stock in real terms and provides a hedge. Contrar- 
ily, if the stock's retum goes down when unanticipated inflation occurs, then it is 
undesirable because it increases the systematic risk of the stock in real terms. 

We would expect that the greater the covariance of the return of a stock with 
unanticipated changes in inflation, the lower the expected nominal retum the mar- 
ket will require. If this is so, one could express the expected nominal return of a 
stock as a positive function of its beta and a negative function of its covariance 
with unanticipated inflation. We might have 

inflation covariance fS = R, + bp, - i 

where i is a coefficient indicating the relative importance of a security's covariance 
with inflation, u: is the variance of inflation, and the other variables are the same 
as defined for Eq. (4-2). In effect, the last variable is a beta for the sensitivity of se- 
curity returns to changes in inflation. By dividing by inflation's variance, things 
are expressed on a relative as opposed to an absolute basis. 

Adding an Inflation Variable Similar to the dividend-yield case, we could con- 
struct a three-dimensional security market surface. This surface would have nomi- 
nal security returns increasing with beta and decreasing with relative inflation co- 
variance. In other words, covariance with inflation may be a desirable property 
and lower the return that investors require. Many stocks have negative covari- 
ances; their returns tend to decline with unanticipated increases in inflation, and 
vice versa. This may be an undesirable characteristic, and such a security may re- 
quire a higher return, all other things the same. Though all of this is simple 
enough in concept, it is difficult to predict the sensitivity of an individual stock (or 
even stocks overall) to unanticipated changes in inflation. Efforts to do so often re- 
sult in no additional predictive ability for the model. 

'See James C. Van Home, Financ~al Markt Rates and Flows, 6th ed. (Upper Saddle Ever, NJ: Prentice Hall, 
2001). chap. 5. 
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Market Capitalization Size 
Extensions other than dividend and inflation effects have been made to the CAPM. 
One of these is size, as measured by the market capitalization of a company rela- 
tive to that for other companies. Market capitalization is simply the number of 
shares outstanding multiplied by share price. From time to time, a "small stock ef- 
fect" appears, where small capitalization stocks provide a higher return than large 
capitalization stocks, holding other things constant. Presumably, small stocks pro- 
vide less utility to the investor and require a higher return. Often the size variable 
is treated as the decile in which the company's market capitalization falls relative 
to the market capitalizations of other companies. 

PricelEarnings 
and Market-to-Book Value Eflects 

~ ~ 

At certain times, a pricelearnings ratio effect has been observed. Holding con- 
stant beta, observed returns tend to be higher for low P/E ratio stocks and lower 
for high P/E ratio stocks. Expressed differently, low P/E ratio stocks earn excess 
returns above what the CAPM would predict, and high P/E ratio stocks earn 
less than what the CAPM would predict. This is a form of mean reversion, and it 
adds explanatory power to the CAPM. With only this variable added, the model 
becomes 

R, = Rf + bp.  I - p (PIE, - PtE,) (4-5) 

where p is a coefficient reflecting the relative importance of a security's price/earn- 
ings ratio, PIEj is the price/earnings ratio of that security, and P I E ,  is the 
weighted average price/earnings ratio for the market portfolio. We should point 
out that this is only one of a number of ways to express the variable. 

As with the other additional variables, we can construct a three-dimensional 
security market surface with the price/earnings ratio along one of the axes. 
This is shown in Fig. 4-2, and we see that expected return increases with beta 
and decreases with the P/E ratio. The addition of this variable has been found 
at times to be important in tempering return estimates derived from the CAPM. 
Expressed differently, beta does not capture all the risk associated with holding a 
stock, and additional explanatory power may come from including the price/earn- 
ings ratio. 

Similar to the use of the price/earnings ratio, the ratio of market-to-book 
value (M/B) has been used to explain security returns. Generally, either one ratio 
or the other is employed, not both. The M/B ratio is the market value of all claims 
on a company, including those of stockholders, divided by the book value of its as- 
sets. Holding beta constant, observed returns tend to be higher for low M/B ratio 
stocks than for high M/B ratio stocks. This is the same relative relationship as for 
stock returns and the P/E ratio. 

Fama and French argue that size and the market-to-book value ratio are all 
that are necessary to explain stock returns. It is claimed that beta does not give ex- 
planatory power additional to these two variables. This argument was examined at 
length in Chapter 3, substantial empirical work being at odds with this hypothesis. 

Final Observations 
As variables additional to beta are used to approximate the expected return from a 
security, we have what is known as the extended CAPM. Of the variables used to 
extend the CAPM, size and the price/earnings ratio or the market-to-book value 
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F I G U R E  4 - 2  
Three-dimensional 

security market 
surface illustrating a 

price/earnings 
ratio effect 

ratio (one or the other) have been found to be the most consistent and significant 
in their effect. The dividend-yield effect is the most controversial, as we shall see in 
Chapter 11. For multiple variables, 

- 
R, = Ri + bp, + c (variable 2) + d (variable 3) (4-6) 

+ e (variable 4) + . . . + m (variable n) 

where, again, b, c, d, e, and m are coefficients reflecting the relative importance of 
the variable involved. When variables other than beta are added, a better data fit 
generally is obtained. These variables have been found to successfully explain 
some of a security's total return not explained by beta. 

The extensions to the CAPM taken up in this section do not negate the 
model's underlying importance. They simply permit Inore precise measurement of 
the required return for a particular stock, as well as provide a richer, more realistic 
description of the market equilibrium process. However, beta still remains the dom- 
inant determinant of security returns. Of course, this is due in part to the way the 
extended CAPM is constructed. We turn now to models that may supplant beta. 

FACTOR MODELS IN GENERAL 
Perhaps the most important challenge to the CAPM is the arbitrage pricing theory 
(APT). As this theory involves a factor model approach, we first consider such 
models in general. Like the extended CAPM, factor models suggest that expected 
returns are affected by a number of risks. Such models assume that security re- 
turns are generated by a set of underlying factors, often economic. The extended 
CAPM may include economic variables. However, the key variable is beta, which 
is not necessarily the case with factor models of the sort we consider now. The dif- 
ference is subtle, but important. 
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Factor models 
approach required 
returns by relating 
them to unexpected 
changes in multiple 
factors, which 
represent broad risks 
in the economy. 

Two-Factor Model 
To illustrate a two-factor model, suppose the actual return on a security, Rj, can be 
explained by the following: 

where a  is the return when all factors have zero values, F,  is the value (uncertain) 
of factor n ,  b,. is the reaction coefficient depicting the change in the security's re- 
turn to a one-unit change in the factor, and e, is the error term. The error term is se- 
curity specific, or unsystematic. 

As with our discussion in Chapter 3, unsystematic risk can be diversified 
away by holding a broad portfolio of securities as opposed to only one. With a 
portfolio, security-specific risk is not a thing of value. The error terms of individ- 
ual securities are unrelated to each other; that is, their correlation coefficients are 
zero. Under these circumstances, only the factor risks are important. They repre- 
sent unavoidable risk, whereas unsystematic risk can be avoided by diversifica- 
tion. 

Unanticipated Changes Count For the factors, it is the unanticipated or "sur- 
prise" element that matters. For example, an announcement of a change in com- 
modity price levels is comprised of two parts: the expected and the unanticipated. 
If inflation is a factor affecting expected returns, the expected component already 
is embraced in security prices. It is the unanticipated that causes equ

ili

brium con- 
ditions to be upset and for security prices to change. Thus, 

Announcement of - Expected Unanticipated 
- 

change in factor component + component (4-8) 

To repeat, the second component is the surprise element and the thing that 
moves security prices, which, in turn, allows us to study the process. The expected 
component already is discounted in the sense that a security's price reflects it. Put 
another way, it is the unanticipated that constitutes risk, not the expected. There- 
fore, the factors in Eq. (4-7) relate to unanticipated changes. 

Expected Return The expected return on a security, in contrast to the actual re- 
turn in Eq. (4-7), is 

The X, parameter corresponds to the return on a risk-free asset. The other X para- 
meters represent risk premiums for the types of risk associated with particular fac- 
tors. For example, A, is the expected excess return (above the risk-free rate) when 
by = 1 and bq = 0. The parameters can be positive or negative. A positive X reflects 
risk aversion by the market to the factor involved. A negative parameter indicates 
value being associated with the factor, in the sense of a lesser return being re- 
quired. 

Suppose Torquay Resorts Limited's stock is related to two factors where the 
reaction coefficients, b,, and bZi, are 1.4 and .8, respectively. If the risk-free rate is 
8 percent, and XI is 6 percent and A, is -2 percent, the stock's expected return is 
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The first factor reflects risk aversion and must be compensated for with a higher ex- 
pected return, whereas the second is a thing of value to investors and lowers the re- 
turn they expect. Thus, the A's represent market prices associated with factor risks. 

Two Factors Graphically Figure 4-3 illustrates a two-factor model where the 
lambdas are both positive. The reaction coefficients for the two factors are shown 
along two axes, and expected return is along the vertical axis. The market price, A,, 
is the angle of the security market surface to the by line, while A, is the angle of the 
surface to the b,, line. The error term, ej, is illustrated by the distance off the sur- 
face. This is a random occurrence, by definition. If persistent, we would expect it 
to be eliminated by arbitrage, to be illustrated shortly. 

Now you might ask, How does this differ from the three-dimensional figures 
used to illustrate the extended CAPM? Both involve two-factor models, but with 
Figs. 4-1 and 4-2, one of the factors was beta. 

More Than Two Factors 
The same principles hold when we go to more than two factors. Here the expected 
return is 

( E ) f S  = A,, + A,blj + h,bq + . . . + A,b, 

where the number of factors is n. Again, each A represents a market price of risk. 
For example, A, represents the expected return in excess of the risk-free rate when 
the reaction coefficient for the first factor, bli, is 1.0, and the b's for all other factors 
are zero. Each factor is an undiversifiable, or unavoidable, risk. The greater a secu- 
rity's reaction coefficient with respect to a factor, the more the risk and the higher 
the required return. Thus, Eq. (4-10) tells us that a security's expected return is the 
risk-free rate, A,, plus risk premiums for each of the n  factors. 

F I G U R E  4 - 3  
Three-dimensional 

illustration of a 
two-factor model 

.. 
\ 
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Thus the overall risk premium on a security, (Rj - RIif), depends on the ex- 
pected risk premiums for each of the factors. If in Eq. (4-10) the values of all the 
b's were zero, the overall expected risk premium would be zero and the security 
would be essentially risk free. Therefore, it need provide an expected return of 
no more than the risk-free rate. As one or more b's in Eq. (4-10) take on nonzero 
values, the security must provide an expected return in excess of the risk-free 
rate. 

Factor models are based on the idea that security prices move together or 
apart in reaction to common forces as well as by chance. The objective is to isolate 
the noise, or chance element, to get at the common forces. One way to do so is 
with a statistical technique called factor analysis. Here actual returns on securities 
are analyzed as to their covariances to see if any common factors can explain them. 
The factors that emerge are examined to see if they correspond to economic or be- 
havioral variables that may or may not be suggested by theory. Another approach 
is to specify various factors on the basis of theory and then proceed to test them. 
This leads us to the much acclaimed arbitrage pricing theory. 

ARBITRAGE PRICING THEORY 
Like the CAPM, arbitrage pricing theory (APT) is an equilibrium model as to how 
security prices are determined. Originally developed by Stephen A. Ross, this the- 
ory is based on the idea that in competitive financial markets arbitrage will ensure 
that riskless assets provide the same expected return.' Arbitrage simply means 
finding two things that are essentially the same and buying the cheaper and sell- 
ing, or selling short, the more expensive. The model is based on the simple notion 
that security prices adjust as investors form portfolios in search of arbitrage prof- 
its. When such profit opportunities have been exhausted, security prices are said 
to be in equilibrium. In this context, a definition of market efficiency is the absence 
of arbitrage opportunities, their having been eliminated by arbitragers. 

The APT suggests that the market equilibration process is driven by individ- 
uals eliminating arbitrage profits across these multiple factors. The model does not 
tell us what the factors are or why they are economically or behaviorally relevant. 
It merely states that there is a relationship between security returns and a limited 
number of factors. That is, security returns move together because of some com- 
mon attributes. One of the factors might be the market return, as in the CAPM, but 
this need not be the case. 

The Arbitrage Process - 

According to the APT, two securities with the same reaction coefficients, the b's in 
Eq. (4-lo), should provide the same expected return. What happens if this is not 
the case? Investors rush in to buy the security with the higher expected return and 
sell, or sell short, the security with the lower expected return. 

Suppose returns required in the market by investors are a function of two 
factors according to the following equation, where the risk-free rate is 7 percent: 

Quigley Manufacturing Company and Zolotny Basic Products Corporation both 

>Stephen A. Ross, "The Arblirage Theory of Capital Asset Pricing," Journal of Economic Theoy, 13 (December 
1976),341-60. 
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arbitragers driving 
out mispricing. 

Roll-Ross factors 
of importance: 
inflation, economic 
activity, bond risk, 
and the term 
structure. 

have the same reaction coefficients to the factors, such that bIj = 1.3 and bq = .9. 
Therefore, the required return for both securities is 

However, Quigley's stock is depressed, so its expected return is 12.8 percent, 
whereas Zolotny's share price is relatively high; its expected return is only 10.6 
percent. A clever arbitrager should buy Quigley and sell or sell short Zolotny. If 
she has things right and the only risks of importance are captured by factors 1 and 
2, the two securities have the same overall risk. Yet because of mispricing, one se- 
curity provides a higher expected return than its risk would dictate, while the 
other provides a lower return. This is a money game, and our clever arbitrager will 
want to exploit the opportunity as long as possible. 

As arbitragers recognize the mispricing and engage in the transactions sug- 
gested, price adjustments will occur. The price of Quigley stock will rise, and its 
expected return will fall, while the price of Zolotny stock will fall, and its expected 
return will rise. This will continue until both securities have an expected return of 
11.3 percent. 

According to the APT, rational market participants will exhaust all opportu- 
nities for arbitrage profits. Market equilibrium will occur when expected returns 
for all securities bear a linear relationship to the various reaction coefficients, the 
b's. Thus, the foundation for equilibrium pricing is arbitrage. The APT implies that 
market participants act in a manner consistent with general agreement as to what 
are the relevant risk factors that move security prices. Whether this assumption is 
a reasonable approximation of reality is a subject of much controversy. 

Roll-Ross and Their Five Factors 
Roll and Ross believe the truth lies in five specific  factor^.^ They suggest that dif- 
ferent securities have different sensitivities to these systematic factors and that the 
major sources of security portfolio risk are captured in them. The five factors are 
(1) changes in expected inflation, (2) unanticipated changes in inflation, (3) unan- 
ticipated changes in industrial production, (4) unanticipated changes in the yield 
differential between low- and high-grade bonds (the default-risk premium), and 
(5) unanticipated changes in the yield differential between long-term and short- 
term bonds (the term structure of interest rates). The first three factors affect pri- 
marily the cash flows of the company and, hence, its dividends and growth in div- 
idends. The last two affect the market capitalization, or discount, rate. 

Substituting into Eq. (4-lo), the Roll-Ross model may be expressed as 

(E)? = A, + X,(bIiEA inflation) + X2(bZiUA inflation) 
+ X,(b3,. UA industrial production) 

(4-11) 
+A4(b4, UA bond risk premium) 
+A;(~~.UA long minus short rate) 

where EA is an expected change, UA represents an unanticipated change, and the 
other symbols are the same as before. According to this equation, the expected re- 
turn on a security, (E)R,, exceeds the risk-free rate by the sum of the products of 

3 R i c h a ~  Roll and Stephen A. Ross, "An Empirical Investigation of the Arbitrage Pricing Theorp,"J~umal of Fi- 
nance, 35 (December 1980), 1073-103; Richard Roll and Stephen A. Ross, "The Arbitrage Pricing Theory Approach to 
Strategc Portfolio Planning," Financial Analysts Journal, 40 (May-June 1984); and Nai-Fu Chen, Richard Roll, and 
Stephen A. Ross, "Economic Forces and the Stock Market," Journal of Businms, 59 Uuly 1986), 383-403. 
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the market prices of risk, the A's, and the sensitivity coefficients, the b's. The sensi- 
tivity coefficients simply tell us the average response of the security's return to an 
unanticipated change in a factor, holding other factors constant. 

Implications of the Model According to this model, investors are characterized 
as having risk preferences along five dimensions. Each investor would formulate a 
portfolio of securities depending on his or her desired risk exposure to each of the 
factors. Different investors will have different risk attitudes. For example, some 
may want little inflation risk but be willing to tolerate considerable productivity 
risk and default risk. Roll-Ross argue that the CAPM beta is too restricted a mea- 
sure of risk. Several stocks may have the same beta but vastly different factor risks. 
If investors in fact are concerned with these factor risks, the CAPM beta would not 
be a good indicator of the expected return for a stock. 

What would be? According to the Roll-Ross version of the arbitrage pricing 
theory, or simiiar versions, knowing the X's (the market prices of various risks, ex- 
pressed in terms of premiums above the risk-free rate) and the b's (the response 
coefficients for specific security returns to changes in factors) in Eq. (4-11) would 
be sufficient. In an empirical study, Chen, Roll, and Ross estimate the following 
parameters for monthly  return^:^ 

(E)Rj = ,00412 - .00013(bljEA inflation) - .00063(bqUA inflation) 
+ .01359(b3, UA industrial production) 

(4-12) + .00721(b4, UA bond risk premium) 
- .00521(by UA long minus short rate) 

Suppose the b's for CRR Corporation are b, = 1.8, b, = 2.4, b, = .9, b, = .5, and 
b, = 1.1. Under these conditions, the expected return for the stock is 

Remember that this expected return, 1.25 percent, is a monthly as opposed to an 
annual return. 

Other Empirical Testing 
If the parameters for this or some other model could be estimated with reliability 
and we were confident that we had specified the risk factors of importance, it 
would be an easy matter to determine the expected return for a security. As illus- 
trated for the Roll-Ross model, we would simply multiply the A's by the b's and 
sum them. This weighted product would represent the total risk premium for se- 
curity j, to which we would add the risk-free rate to obtain the expected return. 

But life is not so simple. There is not agreement as to the risk factors of irn- 
portance or the number that should be used. Moreover, empirical testing of the 
APT has been inconclusive. As many of the articles referenced at the end of the 
chapter attest, disagreement abounds as to the factor structure and as to parameter 
estimate consistency from test to test and over time. It can never be conclusively 
demonstrated that the APT is superior to the CAPM, or vice versa. Both models in- 

Chen, Roll, and Ross, "Economic Forces and the Stock Market," J o u m l  of Business, 59 (July 1986), 383-403 
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volve expectations of risks and of returns. Such expectations are not directly ob- 
servable but must be estimated, and these estimates are subject to wide error. 

Implications of the APT for This Book 
Because multiple risks are considered, the APT is intuitively appealing. We know 
that different stocks may be affected differently by different risks. A retailing com- 
pany may have more exposure to unanticipated inflation than does a basic foods 
company. A machine tool company may be dramatically affected by what happens 
to industrial production, whereas a utility may be little affected. By relating secu- 
rity returns to underlying risk factors, we can better understand the economic 
forces that affect share price. In Chapter 8, which deals with required rates of re- 
turn, we probe further into the use of multifactor valuation models. 

For a number of stocks, a multifactor model gives a better estimate of the re- 
quired return on equity than does the one-factor CAPM. For other stocks, such as 
the broadly based American Home Products Corporation, the CAPM has high ex- 
planatory power and additional factors contribute little. For this reason, some of 
the more "practical" uses of the APT begin with a CAPM estimate and then add 
other risk factors to get more explanatory power. This, of course, is a variant of the 
extended CAPM. 

In the chapters that follow, we look to the CAPM as one means for de- 
scribing the equilibrium behavior of security prices. This is due to its wide 
acceptance. Where appropriate, we will describe the implications that arise 
when an APT approach is used. Whether the APT should replace the CAPM 
is a subject of debate. Some of it is warranted, but some is not because 
the two models are compatible. 

Summary 

The capital asset pricing model may be ex- 
tended to include variables other than beta. 
Whether expected return is comprised of divi- 
dends or capital gains may make a difference in 
valuation. If there is a systematic bias in favor 
of capital gains, the required return on a high- 
dividend-paying stock will be greater than that 
on a low-paying one. Whether this is the case is 
controversial, and we address this controversy 
in Chapter 11. To the extent investors are con- 
cerned with inflation, they may value the secu- 
rity whose returns covary with unanticipated 
changes in inflation and, accordingly, require a 
lower return, all other things the same. Market 
capitalization size of a company may be a desir- 
able characteristic and requires a lower return. 

A price/eamings ratio effect may occur 
where observed returns are higher for low P/E 
ratio stocks than beta alone would predict, and 
vice versa. Expressed differently, the expected 

return on a high P/E ratio stock would be less 
than that on a low P/E ratio stock, holding beta 
constant. Similarly, the return on a high market- 
to-book value stock may be less than that on a 
low M/B ratio stock. Of the variables used to 
extend the CAPM, market capitalization size 
and either the P/E ratio or the M/B ratio are 
the most important. Multiple variables added 
to beta increase the explanatory power of the 
model. 

Like the extended CAPM, factor models 
relate expected returns to multiple risks. The 
idea is to capture unavoidable risk in the fac- 
tors employed. Here risk relates to unantici- 
pated changes in the factors. The lambda pa- 
rameters reflect the market prices of risk for the 
various factors. One benefit of a factor model is 
that it allows analysis of the way different risks 
affect a particular security. The factors em- 
ployed may arise from a statistical technique 
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called factor analysis or from specification on five factors that they think capture unavoidable 
the basis of theory. risk, and their model has enjoyed good usage. 

The arbitrage pricing theory (APT) is an Still there is not agreement as to the factors that 
equilibrium model based on individuals arbi- are important, nor has empirical testing pro- 
traging across multiple factors. By eliminating duced parameter stability and consistency over 
arbitrage opportunities, arbitragers make the time. The APT has not displaced the CAPM in 
market efficient. Roll and Ross have specified use, but it holds promise for corporate finance. 

rn 
"2 S e l f - c o r r e c t i o n  Prob lems 

1. Rubinstein Robotics Corporation has a beta of 1.25. The risk-free rate is 8 per- 
cent and the expected return on the market portfolio is 15 percent. Share price 
is $32, earnings per share $2.56, and dividends per share $1.28. 

a. What is the expected return using the CAPM without extension? 
b. If dividends increase the required return on stocks with the result that 

the t coefficient in Eq. (4-2) is .10 while the b coefficient is ,075, what is 
the stock's expected return if we assume the equation holds? 

c. The price/earnings ratio for the market portfolio is 11, the p coefficient 
in Eq. (4-5) is -.006, and the b  coefficient is ,075. What is the stock's ex- 
pected return if that equation holds? 

2. The return on Hendershott Hinge Company's stock is related to factors 1 and 2 
as follows: 

where .6 and 1.3 are sensitivity, or reaction, coefficients associated with each of 
the factors as defined in the chapter. If the risk-free rate is 7 percent, the A, risk 
premium is 6 percent, and A, is 3 percent, what is Hendershott's expected return? 

3. Suppose a three-factor APT model holds and the risk-free rate is 6 percent. 
There are two stocks in which you have a particular interest: Montana Leather 
Company and Bozeman Enterprises. The market-price lambdas and reaction 
coefficients for the two stocks are as follows: 

Factor h b,, b,, 

What would be the expected return on your portfolio if you were to invest (a) 
equally in the two securities? (b) one-third in Montana Leather Company and 
two-thirds in Bozeman Enterprises? 
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1. Perez Paint Company pays a dividend of $3 per share and share price is $40. 
Presently the risk-free rate is 5 percent and the expected return on the market 
portfolio is 12 percent. The company's beta is 30.  The b coefficient in Eq. (4-2) 
is .07 and the d coefficient is .lo. 

a. What is the expected return for the company's stock if the equation 
holds? 

b. What would happen if the b coefficient were .08 and the d coefficient 
were .25? Under what circumstances would this occur? 

2. Norway Fiord Boat Company has a beta of 1.40. The risk-free rate is presently 
8 percent, and the inflation extension to the CAPM, Eq. (4-4), holds. The b coef- 
ficient in the equation is .075, and the i  coefficient is .03. The inflation covari- 
ance/variance ratio for the company is .25. 

a. What is the stock's expected return? 
b. In words, what would happen if negative instead of positive covari- 

ance occurred? 
3. Suppose the expected return for a stock were a function of beta and size ac- 

cording to the following formula: 

fS = Rf + .08(!3,) - .002 (size decile) 

where size is the decile in which security j falls with respect to total mar- 
ket capitalization, 10 being the largest. The risk-free rate is presently 9 
percent. 

a. Tobias Tire Company has a beta of 1.10 and is in the second decile 
with respect to market capitalization size. What is its expected re- 
turn? 

b. Cooper Chemical Company has a beta of 1.12 and is in the ninth 
decile with respect to size. What is the expected return of this com- 
pany's stock? Why does it differ from that of Tobias Tire Company? 

4. Fullerton-Bristol, Inc., has a beta of .90, a market price per share of $27.20, and 
earnings per share of $3.40. The risk-free rate is 6 percent, the price/eamings 
ratio for the market portfolio is 12 times, and Fullerton-Bristol is in the sixth 
decile with respect to market capitalization (10 is the largest). Suppose the ex- 
pected return for a security is expressed as 

- 
R, = Rf + .08(P,) - .001(PIE, - PIE,) - .002 (size) 

where P/E,  is the price/eamings ratio of the market portfolio and size is the 
decile of market capitalization. What is the stock's expected return? 

5. Leeny Kelly Company's stock is related to the following factors with respect to 
actual return: 
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a. Suppose that the n  term for the stock is 14 percent and that for the pe- 
riod the unanticipated change in factor l is 5 percent, factor 2 minus 2 
percent, and factor 3 minus 10 percent. If the error term is zero, what 
would be the stock's actual return for the period? 

b. Now suppose that we wish to solve for the expected return. If the risk- 
free rate is 8 percent, A, = 4 percent, A, = 2 percent, and A, = 6 percent, 
what is the stock's expected return? 

6. Security returns are generated by factors according to the following formula: 

Assume R, = 5 percent, F ,  = 6 percent, F,  = 7 percent, and F, = 8 percent. As- 
sume also the following for two securities, X and Y: 

b,, = .10 bly = .SO 
b, = 1.20 b,, = .20 
b, = .90 b,, = .40 

What actual return would you forecast for the two securities? 
7. Based on their present share prices and expected future dividends, Bosco En- 

terprises, Target Markets, Inc., and Selby Glass Company have expected re- 
turns of 16 percent, 14 percent, and 20 percent, respectively. The risk-free rate 
presently is 7 percent. Required returns on investment are determined accord- 
ing to the following factor model: 

The reaction coefficients for the companies are as follows: 

Eosco .SO .20 
Target .I0 1.10 
Selby 1.20 .40 

a. (1) Which securities are overpriced in the sense of the required return 
being more than the expected return? (2) Which are underpriced? 

b. As an arbitrager, what would you do and for how long? 
8. The expected return for Sawyer Coding Company's stock is described by the 

Roll-Ross model. Sawyer's reaction coefficients are as follows: b, = 1.4, 
b, = 2.0, b, = .7, b, = 1.2, and b, = .8. Using the lambda estimates of Chen, Roll, 
and Ross, what is the expected monthly return for this security? 

9. How does the arbitrage pricing theory (APT) differ from the capital asset pric- 
ing model (CAPM)? What are the similarities of the two models? 
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1. a. R, = .08 + 1.25(.15 - .08) = 16.75% 
b. The dividend yield for Rubinstein Robotics Corporation is $1.28/ 

$32 = 4.00%. 

The equation implies that dividend income is not as attractive as capi- 
tal gains. Therefore, a higher return is required for the high-dividend- 
paying stock. In this case, dividend yield is less than the risk-free rate, 
so the effect is negative. 

c. The price/earnings ratio of the stock is $32/$2.56 = 12.5 times. 

R,, = .08 + .075(1.25) - .006(12.5 - 11.0) = 16.48% 

A higher than average price/eamings ratio implies an expectation of a 
lower expected return than the CAPM without extension would predict. 

2. The expected return for Hendershott Hinge stock using a factor model is 

3. (E)R,, = .06 + .09(.5) - .03(.4) + .04(1.2) = 14.1% 
(E)R,, = .06 + .09(.7) - .03(.8) + .04(.2) = 10.7% 

a. Portfolio expected return where the two investments are equally 
weighted: 

b. Portfolio expected return with one-third invested in Montana Leather 
Company and two-thirds in Bozeman Enterprises: 

The return may be higher or lower because we cannot reduce unsystematic 
risk to zero with so small a portfolio. 
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'" C H A P T E R  

Option hludtion 

o far our discussion of valuation has involved actual securities. 

We now consider a financial instrument that derives its value 

from an underlying security, such as a stock, a bond, or a mort- 

gage. An option is one of a number of derivative securities. It gives the 

holder the right but not the obligation to buy or sell a designated secu- 

rity at a specific price. Other derivative securities are taken up in Chap- 

ter 21, hedging interest-rate risk, and Chapter 25, currency hedging 

devices. For now our focus is on stock options, but the foundations in 

A call option gives the holder the right to buy a security at a 

specifled exercise, or strike, price. We might have a call option to 

buy one share of ABC Corporation's common stock at $10 through De- 

cember 21 of the current year. Thus, the option has an exercise price of 

$10 through December 21, which IS the expiration date. In contrast, a 

put option gives the holderthe right to sell a share of stock at a spec- 

ified price up to the expiration date; it is the mirror image of a call op- 

t~on. More complex options may ~nvolve combinations of the call and 

this chapter are used again and again. The applications are numerous: put options. With so many options being traded, active options markets 

convertible securities, nanants, callable bonds, debt holders versus developed. The Chicago Board Options Exchange was the first of these, 

equity holders rn an option pricing context, rights offerings, executive and it is the largest. The exchange-traded option contract is standard- 

stock options. loan guarantees. standby agreements, interest-rate ized, and the Options Clearing Corporation (OCC) is interposed between 

zaps, and insurance contracts. a buyer and seller, thereby facilitating the mechan~cs. m 

EXPIRATION DATE VALUE OF AN OPTION 
A European option can be exercised only at its expiration date; an American op- An opt ion glves the 
tion can be exercised at any time up to and including the expiration date, We shall holder the r~gh t  to acqulre 
begin by assuming that we have a European option on a stock that does not pay a valuable asset when 
dividends. Later, we relax both assumptions. c~rcumstances 

The value of the call option at its expiration date is simply turn favorable, 

V,, = max (V, - E, 0) (5-1) 

where V, is the market price of one share of stock, E is the exercise price of the op- 
tion, and max means the maximum value of V, - E or zero, whichever is greater. 
To illustrate the formula, suppose one share of Sanchez Corporation's stock is 
$25 at the expiration date, and the exercise price of a call option is $15. Therefore, 
the value of the option is $25 - $15 = $10. Note that the value of the option is 
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Value of option at 0 E 
expiration VALUE OF STOCK 

determined solely by the value of the stock less the exercise price; however, the op- 
tion cannot have a negative value. When the value of the stock is below the exercise 
price, the value of the option is zero. If the stock value in the example above were $12, 
the value of the option would not be $12 - $15 = - $3, but rather, it would be zero. 

In Fig. 5-1, the value of the stock is on the horizontal axis, and the value of 
the option at the expiration date is on the vertical axis. When the value of the stock 
exceeds the exercise price, the option has a positive value and increases in a linear 
one-to-one manner with increases in the value of the stock. When the value of the 
stock equals or is less than the exercise price, the option has a value of zero. 

Gain or Loss 
To determine whether an investor holding an option gains or loses, we must take 

The premium is the account of the price, or premium, paid for the option. If we disregard, for the mo- 
cost of acquiring an ment, the time value of money and transaction costs, the investor's gain or loss is 
option. simply the value of the option at the expiration date less the price paid for it. To 

break even, the value of the stock must exceed the exercise price by an amount 
equal to the premium paid for the option. This is illustrated in the top panel in Fig. 
5-2. Here we see that the investor suffers a loss until the stock rises in price to the 
point where it equals the exercise price of the option plus the premium. After that, 
as the stock rises in price, the holder of the option gains. 

For the writer, or seller, of the option, the opposite picture emerges. In the 
lower panel of the figure, the writer receives the premium and realizes a gain as 
long as the value of the stock at the expiration date is less than the exercise price 
plus the premium. If it is more, the seller loses, and losses deepen with increases in 
the value of the stock. In options, then, the expiration date gain or loss to the in- 
vestor and to the writer of the option are mirror images of each other. It is a zero- 
sum game where one can gain only at the expense of the other. 

VALUATION WITH ONE PERIOD 
TO EXPIRATION: GENERAL CONSIDERATION 

Consider now the option with one period to expiration. Again we assume a Euro- 
pean option, which can be exercised only at the expiration date. Although we do 
not know the value of the stock at the expiration date, we assume that we are able 
to formulate probabilistic beliefs about its value one period hence. 
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F I G U R E  5 - 2  
Gain or loss of option to 

the investor and to the 
writer of the option 

VALUE OF STOCK 

Figure 5-1 illustrates the theoretical relationship between the beginning of 
period price of a share of common stock and the price of an option to buy that 
stock. The 45" line represents the theoretical value of the option. It is simply the 
current stock price less the exercise price of the option. When the price of the stock 
is less than the exercise price of the option, the option has a zero theoretical value; 
when more, it has a theoretical value on the line. 

Market versus Theoretical Value 
As long as there is some time to expiration, it is possible for the market value of 
an option to be greater than its theoretical value. The reason for this is the very 
nature of the contract: It is an option that affords the holder flexibility with re- 
spect to the purchase of stock. Suppose the current market price of ABC Corpo- 
ration's stock is $10, which is equal to the exercise price. Theoretically, the op- 
tion has no value; however, if there is some probability that the price of the 
stock will exceed $10 before expiration, the option has a positive value, inas- 
much as it may permit the holder to exercise it advantageously. Suppose further 
that the option has 30 days to expiration and that there is a .3 probability that 
the stock will have a market price of $5 per share at the end of 30 days, .4 that it 
will be $10, and .3 that it will be $15. The expected value of the option at the end 
of 30 days is thus 
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F I G U R E  5 - 3  
Relation between stock 
price and option price 0 
for various expiration 

dates 
(Exercise price) 

STOCK PRICE 

It is therefore possible for an option to have a positive value even if it is on 
stock valued less than or equal to the exercise price. Because the option can- 
not go below zero in value, even when the stock price less the exercise price is 
negative, the option is frequently worth more than its theoretical value. How 
much more depends in part on the time to expiration. Figure 5-3 illustrates the 
general relationship between stock prices and option prices for various terms to 
expiration.' 

Boundariesfov Option Valuation 
The highest value the option can take is the value of the stock, represented by the 
45" line X. This value can be reached, presumably, only if the option has a very 
long time to expiration, perhaps forever, and if the option is not expected to be ex- 
ercised until far into the future. Under these circumstances, the present value of 
the exercise price to be paid in the future approaches zero. As a result, the value of 
the option approaches the value of the associated stock. The lowest value the op- 
tion can take, of course, is its theoretical value, represented in the figure by zero up 
to the exercise price and by line Y for values of the stock greater than the exercise 
price. One might think of the theoretical value line as representing the values of an 
option with only a moment to expiration. Thus, lines X and Y constitute the 
boundaries for the value of the option in relation to the value of the associated 
stock. 

For most options, however, the relationship lies between these two bound- 
aries. In general, it can be described by a convex relationship in which the value 
of the option commands the greatest premium over its theoretical value at the ex- 
ercise price, and the premium declines with increases in the value of the stock be- 
yond that point. If the stock price is less than the exercise price in the figure, the 
option is said to be trading out of the money. The farther to the left, the deeper the 

'Perhaps the first to draw attention to this type of presentation was Paul A. Samuelson, "A Rational Theory of 
Warrant Pncing," IndustrialManayrrnent Rm'eu,, 6 (Spring 1965), 103-32 
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option is out of the money, and the less likelihood it will have value at the expira- 
tion date. If the current stock price exceeds the exercise price, the option is said to 
be trading in the money, whereas if it equals the exercise price, the option is trad- 
ing at the money. 

Time to  Expiration 
In general, the longer the time to expiration, the greater the value of the option rel- 
ative to its theoretical value. One reason for this is that there is more time in which 
the option may have value. Moreover, the greater the time to expiration, the lower 
the present value of the exercise price to be paid in the future; this, too, enhances the 
value of the option, all other things staying the same. As the expiration date of an 
option approaches, however, the relationship between the option value and the 
stock value becomes more convex. In Fig. 5-3, line 1 represents an option with a 
shorter time to expiration than that for line 2; and line 2, an option with a shorter 
time to expiration than that for line 3. 

It is never optimal for an option holder to exercise early. This is evident in 
Fig. 5-3, where the actual option value lines exceed the theoretical value line, the 
"hockey stick" line commencing at zero and then going along the horizontal axis 
to the exercise price and then up and to the right along line Y. At expiration, of 
course, the option is worth only its theoretical value. This is dictated by the stock 
price which prevails at that time. Prior to expiration, the option's value usually ex- 
ceeds its theoretical value. With an American option, which allows for early exer- 
cise, the holder should always preserve his or her option. Exercising early results 
in only the theoretical value being realized, whereas the market ascribes a higher 
value to the option. Contrarily, the writer of the option has an incentive to try to 
take the option away from the holder as soon as possible. 

Interest Rate 
Another feature of option valuation is the time value of money. When you acquire 
a stock by means of an option, you make an initial down payment in the price you 
pay for the option. Your "final" payment is not due until you exercise the option 
sometime in the future. This delay (to the time you pay the exercise price) is more 
valuable the higher interest rates are in the market. This is simply to say that the 
present value of the future exercise price is less, the greater the interest rate. Thus, 
an option will be more valuable the longer the time to expiration and the higher 
the interest rate. 

Volatility of the Stock 
Usually the most important factor in the valuation of options is the price volatility 

The main driver of of the associated security. More specifically, the greater the possibility of extreme 
option valuation is the outcomes, the greater the value of the option to the holder, all other things being 
volatility of returns the same. The greater the volatility, the higher the market line curve in Fig. 5-3. If a 
for the associated asset. stock is not likely to change much in price, an option on it is worth little, and the 

curve will be very near the lower boundary, Y. With volatility, the option will be 
valuable. We may, at the beginning of a period, be considering options on the two 
stocks shown in Table 5-1. The expected value of stock price at the end of the pe- 
riod is the same for both stocks: $40. For stock B, however, there is a much larger 
dispersion of possible outcomes. Suppose the exercise prices of options to pur- 
chase stock A and stock B at the end of the period are the same, $38. Thus, the two 
stocks have the same expected values at the end of the period, and the options 
have the same exercise price. 
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T A B L E  5 - 1  
Probabilitv Distributions of Two Stocks at the End of the Period 

The expected value of the option for stock A at the end of the period, how- 
ever, is 

option A = 0(.10) + 0(.25) + ($40 - $38)(.30) + ($44 - $38)(.25) 
+ ($50 - $38)(.10) 

= $3.30 

whereas that for stock B is 

Option B = 0(.10) + 0(.25) + ($40 - $38)(.30) + ($50 - $38)(.25) 
+ ($60 - $38)(.10) 

= $5.80 

Value of Dispersion Thus, the greater dispersion of possible outcomes for stock 
B leads to a greater expected value of option price on the expiration date. In turn, 
this is due to the fact that the value of an option cannot be less than zero. As a re- 
sult, the greater the dispersion, the greater the magnitude of favorable outcomes as 
measured by the stock price minus the exercise price. Increases in the volat

i
l
i
ty of 

the stock therefore increase the magnitude of favorable outcomes for the option 
buyer and, hence, increase the value& the option. 

This is illustrated in Fig. 5-4, where two stocks with different end-of-period 
share price distributions are shown. The exercise price, E, is the same, so the lower 

F I G U R E  5 - 4  
Volatility and option 
values for two stocks 

VALUE OF STOCK 
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boundary for expiration-date option values is also the same. This is shown by the 
dark "hockey stick" line at the bottom of the figure. The probability distribution of 
end-of-period share price is wider for stock B than it is for stock A, reflecting 
greater volatility. As stock B provides a greater chance for a big payoff, its option is 
worth more. 

Volatility Is What Counts We shall see later in the chapter that the value of an 
option does not depend on the expected value of the stock price. Suppose there 
are two stocks with equal volatility and option features, but one stock has a 
greater expected future value than the other. Despite the higher expected return 
on this stock, the option values for the two are the same. It is the variance, or 
volatility, of the stock price that is important. This statement is a fundamental 
proposition of option valuation, and it will permeate our application of this 
concept to various problems in financial management. Our example has been 
kept purposely simple in looking at the value of the option at the end of the pe- 
riod. The determination of value at the beginning of the period involves the 
present value of outcomes at the end of the period and is more complicated. We 
explore this determination in the sections that follow; however, the fundamen- 
tal importance of the volatility of security price in the valuation of options con- 
tinues to hold as in our example. 

Recapitulation 
To summarize where we are up to now, the value, or price, of a call option will 
change as follows when the variables listed below increase: 

Keeping these relationships in mind will help us as we probe deeper into option 
valuation. 

BINOMIAL OPTION PRICING OF A HEDGED POSITION 
Having two related financial assets-a stock and the option on that stock-we 
can set up a risk-free hedged position. In this way, price movements in one 
of the financial assets will be offset by opposite price movements in the other. Con- 
sider again a European option, 1 year to expiration, on a stock that pays no divi- 
dend. Moreover, assume that there are no transaction costs involved in buying and 
selling stock or in buylng or writing options. In addition to the return on the option 
and the return on the stock, the opportunity cost of funds is important when it 
comes to establishing a hedged position. We assume this cost is the risk-free rate, 
denoted by r, perhaps the rate of return on Treasury bills. 
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Illustvation of Hedging 
Consider now a time-branching process where at the end of the year there are two 

Binomial pricing possible values for the common stock. One value is higher than the current value 
maps probab~lities of the stock, and it is denoted by uV,. The other is a lower value, denoted by dVs. 
as a branching 

Because Vs represents the current value of the stock, u represents one plus the per- process. 
centage increase in value of the stock from the beginning of the period to the end, 
and d represents 1 minus the percentage decrease in the value of the stock.2 Associ- 
ated with the upward movement of the stock is a probability of 9, and with the 
downward movement, a probability of 1 - q. 

Figure 5-5 gives some numbers and probabilities to these symbols. There is a 
two-thirds probability that the stock will increase in value by 20 percent and a one- 
third probability that it will decline in value by 10 percent. The expected value of 
stock price at the end of the period is $55, which, on the basis of a $50 investment, 
represents a return of 10 percent. Assume now that the risk-free rate, r, is 5 percent 
and that the exercise price of the option is $50. With this information, we see in the 
lower right-hand column of the figure that the value of the option at the end of the 
period is either $10 or 0, depending on whether the stock rises or falls in value. 

F I G U R E  5 - 5  
~ ~ d ~ ~ d  position (a) Stock Value at End of Period 

example Current Probability Stock Price 
Stock Price of Occurrence at End of Period 

Expected Value of Stock Price at the End 
of the Period = (2/3) ($60) + (1/3) ($45) = $55 

@) Option Value at End of Period 

Stock Price 
at End of Period 

Probability 
of Occurrence 

Expected Value of Option Value at End 
of the Period .; (2/3) ($10) + (1/3) (0) = $6.667 

Option Value 
at End of Period 

Max. ($60 - $50,0) = $10 

Max. ($45 - $50,0) = 0 

'In omer that pure arblrrage opportunltiea not <.<:st, i l  n u a t  c%cec.l and d must be lr%s lhan 1 plus the nsk-free 
r d t ~ .  l l u b  ex.tmple ~5 bawd in part u r t  Julu) C3x. '.A D I ~ C ~ P ~ C  Time. I)is~reteStare Uption PTICUIK h l~d~ . I ,"  ~ n p u b l ~ , l ~ u d  
teaching note, Graduate School of Business, Stanford University 
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Option Delta 
In this situation, a hedged position can be established by buying the stock (holding 
it long) and by writing options. In our example, the idea is to establish a riskless 
hedged position. The appropriate hedge ratio of stock to options is known as the 
option delta. It can be determined by 

Spread of possible option prices 
Option delta = 

Spread of possiblestock prices 

For our example, the option delta is 

uv, - dV" $10 - 0 2 
Option delta = - - - 

uV, - dVs $60 - $45 - 5 

where uV,is the end-of-period value of the option when the stock price, uVs, is $60 
at the end of the period, and dV, is the value of the option when the stock price, 
dV, is $45 at the end of the period. This hedge ratio means that the person who 
wishes to hedge should purchase two shares of stock (the long position) and write 
three options (the short position). 

By undertaking such transactions, the end-of-period values for the two fu- 
ture states will be 

We see that when the stock price at the end of the period is $60, the value of two 
shares of stock is $120. However, we must subtract from this value. the negative 
value of our short position in options of $30 to get the overall value of our hedged 
position. When the stock price is $45, two shares are worth $90, and in this case 
there is no loss on the short position. Therefore, the overall position is perfectly 
hedged in the sense of providing the same value at the end of the period, regard- 
less of the stock price outcome. 

In summary, the hedge ratio, or option delta, is the ratio of the number of 
shares of stock to the number of options necessary to get offsetting price move- 
ments. These movements are such that the net value of the hedged position re- 
mains unchanged. 

Determining the Value of the Option 
The return on this hedged position depends on the value of the option, or the pre- 
mium, at the beginning of the period. Because the hedged position is riskless, in 
efficient financial markets we would expect the return on this position to equal the 
risk-free rate, or 5 percent. We know that the ending value of the hedged position 
is $90 and that the investment in the two shares of stock at the beginning of the pe- 
riod is $100. The overall investment in the hedged position at the beginning of the 
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A hedged position 
should provide only 
a risk-free return in 
market equilibrium. 

period is $100 less the price received on the three options that are written. In other 
words, the short position results in a cash inflow, whereas the long position results 
in a cash outflow. Our concern is with the net position. 

The value of the option at the beginnig of the period, which must prevail if 
the overall return is to be 5 percent, can be determined by solving the following 
equation for V,,: 

Thus, the overall investment in the hedged position at the beginning of the period 
is $100 - 3($4.762) = $85.714. The return on this hedged position is ($90 - 
$85.714)/$85.714 = 5 percent, or the risk-free rate. In other words, the return on the 
hedged position is the same as that which could be realized by investing $85.714 in 
a risk-free asset. As both investments are risk free, they should promise the same 
rate of return. 

Implications of Hedged Positions In summary, the option should be priced so 
that when it is combined with the stock in a hedged position, the return on the po- 
sition equals the risk-free rate. To the extent that excess returns are available on a 
fully hedged position, people will have an incentive to take such positions. The 
impact of their transactions on relative prices will drive out any excess returns that 
might be earned. As a result, prices will adjust until the return on the hedged posi- 
tion is the risk-free rate and the option is neither overpriced nor underpriced. In 
the appendix to this chapter, we show market equilibration across call options, 
shares of stock, and put options, employing what is known as the put-call parity 
theorem. This should give the interested reader a better understanding of how ar- 
bitrage works to bring about market equilibrium. 

So far, we have worked with simple examples to provide a basic understand- 
ing of option pricing. A number of restrictive assumptions were imposed, and the 
derivation of the option's value was relevant for only the example presented. In 
the next section we consider a more exacting option valuation framework. 

THE BLACK-SCHOLES OPTION MODEL 
In a seminal paper, Black and Scholes developed a precise model for determining 
the equilibrium value of an option." They then went on to observe that the option 
pricing concepts can be used to value other contingent claims. In particular, the 
model provides rich insight into the valuation of debt relative to equity. This appli- 
cation and others are taken up later in the book, after we have the foundations 
provided in this chapter. The Black-Scholes model has been extended and re- 
fined in major ways, and new applications are unfolding. The model has both the- 
oretical importance for valuing contingent claims and practical importance for 
identifying overvalued and undervalued options in the market. 

Sischer Black and M ~ o n  s o l e s ,  "The Pricing of Options and Corporate Liabilities," f o u m l  of Political Econ- 
omy, 81 (May-June 1973), 637-54. 
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The Model in General 
A number of assumptions are in order before we can discuss the model: 

B l a c k  a n d  S c h o l e s  1. 
are two financial 
economists who 2. 
modeled option 
valuation with a simple, 
widely used formula. 3. 

4. 

Only European options are considered; that is, options that can be exer- 
cised only at expiration. 
There are no transaction costs. Options and stocks are infinitely divisible, 
and information is available to all without cost. 
No imperfections exist in writing an option or selling a stock short. 
The short-term interest rate is known and constant throughout the dura- 
tion of the option contract. Market participants can both borrow and lend 
at this rate. 
The stock pays no dividend. 
Stock prices behave in a manner consistent with a random walk in con- 
tinuous time. 
The probability distribution of stock returns over an instant of time is 
normal. 
The variance of the return is constant over the life of the option contract 
and is known to market participants. 

Given these assumptions, we can determine the equilibrium value of an option. 
Should the actual price of the option differ from that given by the model, we could 
establish a riskless hedged position and earn a return in excess of the short-term 
interest rate in the manner illustrated in the previous section. As arbitragers en- 
tered the scene, the excess return would eventually be driven out and the price of 
the option would equal that value given by the model. 

Illustration To illustrate a hedged position, suppose the appropriate relationship 
between the option and the stock of XYZ Corporation were that shown in Fig. 5-6. 
Suppose firther that the current market price of the stock were $20 and the price 

(Exercise price) 
STOCK PRICE (dollars) 

F I G U R E  5 - 6  
Relation between the 
option price and the 40 
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of the option $7. At $20 a share, the slope of the line in Fig. 5-6 is one half. A 
hedged position could be undertaken by buying a share of stock for $20 and writ- 
ing two options at $7 each. The "net money" invested in this position is 
$20 - 2($7) = $6. 

The option delta in this example is one half. As defined in the previous sec- 
tion, it tells us that we can replicate the expected payoff in the stock by purchasing 
two options. Conversely, you can manufacture a "homemade" option by buying 
one-half share of stock. 

Approximate Hedge The combination of holding one share of stock long and 
two options short leaves us essentially hedged with respect to risk. If the stock 
drops slightly in value, the value of the short position goes up by approximately 
an equal amount. We say approximately because with changes in the price of the 
common and with changes in time, the ideal hedge ratio changes. With a stock 
price increase, for example, the slope of the line in Fig. 5-6 increases. Therefore, 
fewer options would need to be written. If the stock price declines, the slope de- 
creases and more options must be written to maintain a hedge. As a general rule, 
the higher the stock price relative to the exercise price, the less risky the option 
and the fewer options that must be used in a hedge. In addition to stock price 
changes, the actual value line in Fig. 5-6 will shift downward as time goes on and 
the expiration date approaches. Thus, one's position must be continually adjusted 
for changes in the stock price and for changes in time if a riskless hedged position 
is to be maintained. 

The Specific Model 
In this context, the equilibrium value of an option, V@ that entitles the holder to 
buy one share of stock is shown by Black and Scholes to be 

where Vs = current price of the stock 
N(d) = cumulative normal probability density function 

E = exercise price of the option 
e = 2.71828, the base of natural logarithms 
r = short-term annual interest rate continuously compounded 
t = length of time in years to the expiration of the option 

h(VslE) + [r + (u2)]t 
d, = 

uvl 
(5-3a) 

In = natural logarithm 
u =standard deviation of the annual rate of return on the stock 

continuously compounded 

Interpreting the Formula This formula may seem hopelessly complicated, but it 
has a rather straightforward internretation. In the equation, N(d,) represents the - . ,. A 

delta, or hedge ratio of shares of stock to options necessary to maintain a fully 
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hedged position. In keeping with our earlier discussion, the option holder can be 
viewed as a levered investor. He or she borrows an amount equal to the exercise 
price, E, at an interest rate of r. Therefore, the second term on the right of Eq. (5-3) 
represents the loan, the present value of the exercise price times an adjustment fac- 
tor of N(d,). Thus, Eq. (5-3) represents the following: 

The important implication of the Black-Scholes model is that the value of an 
option is a function of the short-term interest rate, of the time to expiration, and of 
the variance rate of return on the stock, but it is not a function of the expected re- 
turn on the stock. The value of the option in Eq. (5-3) increases with the increase of 
either or all of the terms: for duration to expiration of the option, t ,  for the variance 
rate, 3, and for the short-term interest rate, r. The reasons for these relationships 
were discussed earlier in the chapter. Of the three factors affecting the value of the 
option, however, the short-term interest rate generally has the least impact. With 
increases in f, r, and a' in Eq. (5-3), the value of the option approaches the value of 
a share of stock as a limit. 

Solving the Formula 
In solving the formula, we know four of the five variables: the current stock price, 
the time to expiration of the option, the exercise price, and the short-term interest 
rate. The key unknown, then, is the standard deviation of the stock price. Black 
and Scholes assume that the stock's continuously compounded rate of return is 
normally distributed with constant variance.%e usual approach to the problem 
is to use the recent past volatility of the stock as a proxy for its volatility during the 
life of the option. We might use weekly observations of stock prices over the last 
year and derive the annualized standard deviation of the natural logarithm of 
price relatives5 There are other ways to estimate volatility, but we will not get into 
them as they are beyond the scope of this chapter. 

Illustration To illustrate the use of the Black-Scholes option pricing formula, 
suppose that on the basis of an analysis of past volatility we found the standard 
deviation of the stock's continuously compounded return to be .40. By referring to 
a financial newspaper, we are able to look up the other four terms necessary to 
solve the option pricing formula. Suppose we find the following: 

Stock price, V s  = $30 
Exercise price option, E = $28 
Short-term annual rate of interest continuously compounded, r = .10 
Time to expiration, t = .50 (i year) 

'Although this assumption is open to question, solving the pmblem without a stationarity assumption is ex- 
ceedindy complex. The valuation formula is very sensitive to the standard deviation employed as an estimate of the 
volatility of thc stock 

'A price relatine is simply the stock price this week divided by the stock pricc last week. If the stock price this 
week is $33 and the price last week was $31.50, the price relative is $33/31.50 = 1.04762. The natural logarithm of this 
number is ,04652, and it can be found in a mhlral Log table or on a calculator equipped with this function. Given a list- 
ing of 52 price relatives and thcir natural logarithms, we can casily derive the standard deviation (52 weeks to the 
year). To annualize this weekly standard deviation, it must be multiplied by the square mot of 52. 
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Solving first for dl and d,, we obtain 

The expression 1n(30/28) can be solved either by using a calculator having such a 
function or by looking it up in a natural log table. In our example, ln(30/28) = 

.068993. 

Cumulative Probabilities In Eq. (5-3), N(dl) and N(d,) are the probabilities that a 
random variable with a standardized normal distribution will take on values less 
than d, and less than d,. With the bell-shaped normal distribution, slightly over 
two-thirds of the distribution falls within one standard deviation on either side of 
the mean, 95 percent within two standard deviations, and 99.7 percent within 
three standard deviations. In Table C at the back of the book, an abbreviated table 
for the normal distribution tells us the area of the distribution that is so many stan- 
dard deviations to the left or to the right of the mean. A d ,  of ,562 lies between the 
standard deviations of .55 and .60 shown in the table, corresponding to .2912 and 
,2743 areas of the distribution, respectively. Interpolating, we come up with 

This represents the area of a normal distribution that is .562 or more standard de- 
viations greater than the mean. To determine the area of the normal distribution 
that is less than ,562 standard deviation, we merely subtract .287 from There- 
fore, 

For the d,  of ,279, we see in Table C that it lies between the standard deviations of 
.25 and .30. Interpolating here, we obtain 

Therefore, 

Putting It Together Given N(dl) and N(d,) together with the information on the 
stock price, the exercise price, the interest rate, and the length of time to expiration 

'If the value of d ,  were negative, we would be concerned with the area of the distribution that was to the Icft of 
the standard deviation. As a result, we would not subtract it from 1. It is only with positive values that we subtract the 
area of the normal distribution from 1. 
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of the option, we are able to compute the equilibrium value of the option using Eq. 
(5-3). For our example problem: 

Thus, the Black-Scholes option pricing model suggests that an option to buy one 
share of stock having the characteristics specified is worth $5.14. Rather than solve 
for this value by hand, computer programs are available that will do it for you. 
Still, it is useful to see how these programs, both embedded and specialized, go 
about the task of calculation. 

The Hedge Ratio to Use The value of N(d,) tells us the appropriate hedge ratio 
to employ. In our example, the ratio is ,713. This means that a movement in the 
stock price will be accompanied by a .713 movement in the option price. To 
hedge, the individual should purchase .713 shares of stock for each option that is 
written. With these proportions, price movements of the two financial assets will 
be offsetting. The equation above also tells us that if the actual market price is 
more or less than $5.14, it is over- or undervalued. However, caution is necessary 
in interpreting the results because our estimate of the stock's future volatility is 
based on its past volatility. This may or may not be an accurate proxy for the fu- 
ture. As the formula is quite sensitive to the standard deviation employed, cau- 
tion is necessary in judging whether an option is over- or undervalued. In Table 
5-2, Black-Scholes option values are shown for other assumptions concerning 
the standard deviation, stock price, exercise price, interest rate, and the time to 
expiration. 

Some Refinements 
As previously mentioned, the delta hedge ratio of stocks and options must be ad- 
justed as prices and volatility change. In theory, continuous adjustment is neces- 
sary to maintain a risk-free hedge. Such continuous changes do not occur in prac- 
tice. There are delays in execution and there are transaction costs. These factors 
must be weighted against the benefits. Most people who use the Black-Scholes 
model, or a similar one, adjust the hedge ratio every so often, perhaps once a 
week. When prices are changing rapidly, more frequent adjustment is necessary 
than in a stable market period. In practice, one cannot obtain a perfect hedge, 
only approximate it. 

Other Parameters Our focus in this chapter has been on the effect of delta, the 
hedge ratio, on the equilibration process between the value of an option and the price 
of the associated stock. This is the first derivative. Added precision to the 
Black-Scholes formula sometimes can be gained by knowing other parameters. 
These include (1) gamma, the second derivative of option value with respect to 
share price; (2) theta, the first derivative of option value with respect to the 
time to expiration; (3) rho, the first derivative with respect to the interest rate; 
and (4) vega, the first derivative with respect to volatility. Exploration into these 
factors is beyond the scope of this book, but you should be mindful of the terms in 

'In the equation, e = 2.7l828, as stated earlier. Many calculators have this function, which allows for easy solu- 
tion to the problem. Without this help, we must resort to a table of nahral logarithms. 
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T A B L E  5 - 2  
Option Prices from Black-Scholes Equation for Various 
Parameter Values (Price of Underlying Stock = $40) 

Implied from case you come across them in the future. Reference to the several books on options 
Black-Scholes is listed at the end of the chapter will give you an understanding. 
volatility, or any other 
variable, if we know four Implied Volatility With the Black-Scholes formula, we can estimate the volatil- 
of the five variables i n  ity of a stock if we know the other variables. Assuming equilibration between the 
the equation. stock and options markets, the estimated variability of the stock can be backed out 

of the formula. In other words, if we know the market price of the stock, the mar- 
ket price of the option, the expiration and exercise price of the option, and the 
short-term interest rate, we can solve the formula for the standard deviation of re- 
turn for the stock. In practice, much attention is paid to the variance assumption 
involved in the associated asset. In valuing an option or a contract with option fea- 
tures, often it will be prefaced by saying "value is based on a 23 percent standard 
deviation assumption," or something to this effect. 

The Black-Scholes formula, extensions of it, and other formulas of the 
same general sort are widely used on Wall Street. In recent years, the avenues 
for shifting risk have expanded enormously-options markets on stocks and 
fixed-income securities, futures markets on financial assets and commodities, 
and currency markets. With combinations of securities held outright, securities 
sold short, options contracts, futures contracts, and currency contracts, it is pos- 
sible to derive myriad "synthetic" securities. With precision, the investment or 
financial manager can lay off the desired degree of risk. In Chapter 21, we probe 
the various ways by which this can be done and see that options play an inte- 
gral role. 

AMERICAN OPTIONS 
In the preceding section we assumed a European option on a stock paying no divi- 
dends and then proceeded to value it in a hypothetical example of the stock's 
volatility, its price, the exercise price of the option, the length of time to expiration, 
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American options can 
be exercised a t  any t ime 
up to expiration. 

Cash dividends 
work to the 
disadvantage of 
the option holder 
vis-a-vis the stockholder. 

and the short-term interest rate. We now need to determine the effect on the value 
of an option when we drop the assumptions of a European option and no divi- 
dends. 

An American option can be exercised by the holder any time up to the expi- 
ration date. Because the American option provides all the rights of a European op- 
tion plus the ability to exercise it before the expiration date, its value must be at 
least that of an identical European option. In certain cases, it will be worth more. 
However, it has been demonstrated that an American option on a nondividend- 
paying stock should not be exercised before the expiration date. This is in keeping 
with our earlier rule that the option holder should never exercise early. He or she 
gives up not only the option but also the time value of money in paying the ex- 
ercise price early. Without early exercise, the American and European options 
will be priced the same if they are alike in all other respects. Only for options on 
dividend-paying stocks is the distinction between the European and the American . .  - 
option important. To this issue we now turn 

The Effect of Dividends 
~ ~ 

A cash dividend on a common stock tends to lower the value of the option on that 
stock. The higher the dividend, the lower the option's value, all other things stay- 
ing the same. In essence, a cash dividend represents the partial liquidation of a 
company to which the stockholders, but not the option holders, are entitled. With 
a complete liquidating dividend, the price of the stock will go to zero, as will the 
price of the option. When a stock goes ex-dividend: the market price of the stock 
will drop by an amount somewhat less than that of the dividend, depending on 

81n declaring a dividend, the board of directors specifics an ex-dividend date. At that date, the stock trades ex- 
dividend in that investors who purchase it arr not entitled to the declared dividend. See Chapter 11 for a discussion of 
the eu-dividend behavior of common stocks in relation to taxes. 
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F I G U R E  5 - 7  
Relation between stock 
price and option price 
for different levels of 

dividend 
(exercise price) 

STOCK PRICE 

the tax effect. The greater the present value of cash dividends likely to be paid 
prior to the expiration of the option, the lower its value, all other things staying 
the same. This relationship is illustrated in Fig. 5-7. The curved lines represent ac- 
tual option values for different levels of dividend. The greater the dividend, as 
represented by a higher number, the lower the value of the option relative to its 
theoretical value, all other things staying the same. 

PV of Dividends Adjustment A cash dividend may affect the timing in exercis- - 
ing an American optibn, since there is an obvious ad;antage in buying the stock in 
time to receive the dividend. The disadvanta~e in early exercise of the option is the 
opportunity cost of the interest that would hive been'earned on the exercise price. 
Dividend and interest become a trade-off in choosing the optimal time to exercise 
the option. One way to adjust for the presence of dividends in the Black-Scholes 
option pricing model is to treat all expected future dividends up to the expiration 
date as though they will happen. The present value of these dividends is subtracted 
from the current price of the stock. The option pricing formula then is based on this 
adjusted stock price, as opposed to the actual price of the stock. This, of course, 
sidesteps the possibility of early exercise, which remains a problem. 

More Sophisticated Approaches Roll, followed by Geske and modified slightly 
by Whaley, develops a formal model to deal with call options on stocks with 
known dividends? Essentially, the model is a modification of the Black-Scholes 
model that incorporates the dividend, the time to the ex-dividend date, and the 
decline in stock price on this date as a proportion of the dividend. Empirical tests 
of the model show a lower prediction error for dividend-paying stocks, particu- 

"Richard Roll, "An Analytic Formula for Unprotected American Call Options on Stocks with Known Divi- 
dmds," Journal ofFinnncia1 Economics, 5 (November 1977),251-58; Robert Geske, "A Note un an Analytical Valuation 
Formula tor Unprotected American Call Options on Stocks with Known Dividends," Joi~rnnl of Financial Economics, 7 
(Dcccmber 19791,375580; and Robert E. Whaley, "On the Valuation of American Call Options on Stock with Known 
Dividends," Journal of Financial Economics, 9 (June 1981). 207-11. 
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larly where the dividend is large, than occurs with the Black-Scholes model ad- 
justed by deducting the present value of dividend payment from the stock price.'' 
However, there still is a tendency for the model to overestimate values of options 
written on high-variance stocks and underpredict values of options written on 
low-variance stocks as well as overestimate values for "in the money" options and 
underestimate values for "out of the money" options. 

Although the presence of cash dividends complicates the picture, the basic 
tenets of the Black-Scholes option pricing model continue to hold. For many op- 
tions, the expiration date is relatively near, and the quarterly dividends likely to be 
paid on the stock before the option's expiration are not material. In situations of 
this sort, it may not be worthwhile to make a dividend adjustment, particularly if 
the next ex-dividend date is some time away. For applications of the model later in 
this book, no dividend adjustments will be made because our focus will be on the 
conceptual insights provided by the model. 

DEBT AND OTHER OPTIONS 
In addition to stock options, there are options on other securities. Rather than an 
option on a specific stock, one might prefer an index option. Here an option is 
written on a broad portfolio of stocks, such as Standard & Poor's 500-Stock Index 
or the New York Stock Exchange Index. The option written pertains to the level of 
stock prices in general. 

Another type of option is a debt option. This may be on an actual debt in- 
strument or on an interest-rate futures contract. Either way, this type of option 
provides a means for protection against adverse interest-rate movements. Debt op- 
tions are examined in Chapter 21, once we have covered interest-rate futures con- 
tracts as part of overall risk management. Finally, there are foreign currency op- 
tions. Here an option is written on the number of units of a foreign currency that a 
U.S. dollar will buy. It could be British pounds, Euros, or Japanese yen. This type 
of option is discussed in Chapter 25, when we take up international financial man- 
agement. 

In all our subsequent discussion involving the principles of options, we draw 
on the foundations of this chapter. This discussion includes the two options men- 
tioned above, as well as warrants, convertible securities, call options, other option 
features embedded in securities, and the treatment of equity as an option on the 
total value of the firm that is written by debt holders. 

Stock options 
are perhaps the 
most important 
category, but there 
are other ootions. 

'"See William E. Sterk, "Comparative Performance of the Black-Scholes and Roll-Geske-Whaley Option 
Pricing Models," louvnal of Financial and Qtrantitative Analysis, 18 (September 1983). 345-54. Also see Robert E. Wha- 
ley, "On the Valuation of American Call Options on Stocks with Known Dividends," lourn1 of Financinl Economics, 
9 (June 1981). 207-11; and "Valuation of American Call Options on Dividend-Paying Stocks: Empirical Tests," [our- 
nni of Financial Economics, 10 (March 1982), 29-58. 

A call option gives the holder the right to buy a cluding the expiration date. The value of the 
share of stock at a specified price, the exercise option at the expiration date is the value of the 
price. A European option can be exercised only stock minus the exercise price, or it may be 
at the expiration date, whereas an American zero. It cannot be a negative value. The most 
option can be exercised any time up to and in- important factor affecting the value of the op- 
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tion is the price volatility of the stock; the 
greater the volatility, the more valuable the op- 
tion, all other things staying the same. In addi- 
tion, the longer the time to the expiration date 
and the higher the interest rate, the greater the 
value of the option, all other things staying the 
same. 

With a stock and an option on the stock, it 
is possible to establish a riskless hedged posi- 
tion by buying the stock and by writing op- 
tions or selling them short. The option's delta, 
or hedge ratio, determines the portion of stock 
held long in relation to the options in the short 
position. (A riskless hedge could be established 
also by buying options and selling the stock 
short.) With a discrete time example, we 
showed how the value of the hedged position 
was the same regardless of the stock price out- 
come. In efficient financial markets, the rate of 
return on a perfectly hedged position would be 
the risk-free rate. If this is the case, it is possible 
to determine the appropriate value of the op- 
tion at the beginning of the period. 

The Black-Scholes option pricing model 
provides an exact formula for determining the 
value of an option based on the volatility of 

In the equilibration process driven by arbi- 
trage, there is a relationship between put, call, 
and stock prices. To illustrate, assume Euro- 
pean type put and call options where both 
have the same exercise price, $30, and the same 
expiration date. Suppose our strategy is to sell 
one put option and to buy one call option. If 
we ignore for now the premiums earned and 
paid, the expiration date values of the two op- 
tions are as shown in Fig. 5A-1. We see that the 
expiration date value of our put-call strategy 
is the stock price less the exercise price of $30, 
described by the diagonal line throughout. 
Now suppose we buy the stock and borrow the 
exercise price of the options with a loan matur- 
ing at the expiration date. The expiration date 
value of our position, ignoring interest, is also 
the stock price minus $30. Thus, the two strate- 
gies produce the same result. 

In market equilibrium with zero arbitrage 
opportunity, there will be a precise relationship 

the stock, the price of the stock, the exercise 
price of the option, the time to expiration of 
the option, and the short-term interest rate. 
With an example, we showed how this for- 
mula could be used, and we discussed some of 
the problems. The model is based on the no- 
tion that investors are able to maintain reason- 
ably hedged positions over time and that arbi- 
trage will drive the return on such positions to 
the risk-free rate. As a result, the option price 
will bear a precise relationship to the stock 
price. The Black-Scholes model provides con- 
siderable insight into the valuation of contin- 
gent claims, and certain refinements of it were 
examined. 

In comparing American and European 
options, we found that an American option on 
a stock that pays a dividend may have less 
value than a European option on a stock that 
does not pay a dividend. Finally, there are a 
number of options and option applications ad- 
ditional to stock options-index options, debt 
options, currency options, warrants, convert- 
ibles, and options embedded in securities. This 
chapter serves as a foundation for their later 
examination. 

between the market values of the put and the 
call options and the stock. We have established 
that the payoff from a strategy of buying a call 
and selling a put is the same as that from buy- 
ing the stock and borrowing the exercise price. 
Taking account of the time value of money, the 
relationship can be expressed as 

where V, is the value of call option, Vp is the 
value of put option, Vs is the value of share of 
stock, PV(E) is the present value of the exercise 
price, where the time interval is the time to ex- 
piration of the options. 

Rearranging Eq. (5A-I), we obtain 

which is the put-call parity theorem. This ba- 
sic expression can be rearranged further to 
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F I G U R E  5 A - 1  
Expiration date values 
of put and call options 

---------- 
Value of stock 

solve for any one of the four values, given the If there were no opportunities for arbitrage, the 
other three. For the value of the call, it is value of the call option would be 

For the value of the put, it is 

and for the value of the stock 

Suppose a put option had a value of $3, 
both options had an exercise price of $30 and 6 
months to expiration, the interest rate was 4 
percent for 6 months, and share price was $35. 

If the call option value were other than this, 
there would be opportunity for arbitrage. 

Thus, the put-call parity theorem may be 
used to determine whether the stock and the 
options are priced correctly. Zero arbitrage op- 
portunity means that there is market equilib- 
rium in the prices of all three securities, as was 
the case in the chapter discussion for the call 
option and the stock. The most practical impli- 
cation of put-call parity is that in equilibrium 
the option value equals the option delta (hedge 
ratio) times share price. 

w 
E Self-correct ion Problems 
J '- 

1. Loco Baking Company's common stock has a present market price per share of 
$28. A 6-month call option has been written on the stock with an exercise price 
of $30. Presently the option has a market value of $3. At the end of 6 months, 
you estimate the market price of the stock to be $24 per share with a probabil- 
ity of .l, $28 with a probability of .2, $32 with a probability of .4, $37 with a 
probability of .2, and $43 with a probability of .l. 

a. What is the expected value of share price 6 months hence? What is the 
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expiration value of the option if that expected value of share price 
should prevail? 

b. What is the expected value of option price at expiration, assuming 
that the option is held to this time? Why does it differ from the option 
value determined in part a? 

c. Presently, what is the theoretical value of the option? Why does it have 
a positive value? 

2. Prudencio Jiiinez Company's share price is now $60. Six months from now, it 
will be either $75 with probability .70 or $50 with probability .30. A call option 
exists on the stock that can be exercised only at the end of 6 months at an exer- 
cise price of $65. 

a. If you wished to establish a perfectly hedged position, what would 
you do on the basis of the facts just presented? 

b. Under each of the two possibilities, what will be the value of your 
hedged position? 

c. What is the expected value of option price at the end of the period? 
3. A call option enables the holder to acquire one share of stock at $45 a share for 

each option held. The option has 6 months until its expiration. The market 
price of the stock is currently $40 a share, and the expected standard deviation 
of its continuously compounded return over the near future is .30. The short- 
term annual interest rate is 10 percent. 

a. On the basis of this information, what is the proper value of the option 
using the Black-Scholes option pricing model? (The calculations can 
be made with a reasonably sophisticated calculator or with an ordi- 
nary calculator and various tables.) 

b. What is the appropriate hedge ratio, and how does it work? 

1. Given the following data, determine the value of the call options at their expi- 
ration dates. 

Market Price per 
Share at  the Exercise Price 

Option Expiration Date of the Option 

A $10 $12 
B 25 21 
C 48 52 
D 7 5 

2. The X-Gamma Company and the X-Theta Company have actively traded op- 
tions on their stocks with the same exercise price, $30. The current market 
prices of the two stocks are the same, $27 per share, yet the current market 
price of the X-Gamma option is $2.25, and that of the X-Theta option is $3.90. 
How can this difference in option prices occur? 
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3. Julia Malone is considering writing a 30-day option on Video Sonics Corpora- 

tion, which is currently trading at $60 per share. The exercise price will also be 
$60 per share, and the premium received on the option will be $3.75. At what 
common stock prices will she make money, at what price will she begin to lose 
money, and at what prices will she lose $5 and $10 on each option that is writ- 
ten? 

4. The stocks of Carson Can Company and Tahoe Forest Products Company are 
expected to have the following probability distributions with respect to market 
price per share 6 months hence. 

Probability Tahoe Foresf 
of Occurrence Carson Can Products 

Options exist for each of these stocks, and both have an exercise price of $38 
and an expiration date 6 months from now. 

a. What is the expected value of market price per share 6 months hence 
for the two companies? 

b. What is the expected value of option price for the two options at expi- 
ration, assuming the options are held to this time? 

c. Reconcile your answers to parts a and b. 
5.  Shinto Carbon Steel Company's stock price at the beginning of a 6-month pe- 

riod is $40 per share. At the end of the period, there is a 50 percent chance that 
the stock will increase in value to $50 and a 50 percent chance that it will fall in 
value to $38 per share. An option on the stock can be exercised only at the end 
of the period and at an exercise price of $41. The risk-free rate is now 5 percent 
per period. 

a. How would you establish a perfectly hedged position, using the stock 
and the option? 

b. Show how the value of your position will be the same regardless of 
the stock price outcome. 

6. In Problem 5, what will be the market price of the option at the beginning of 
the period if financial markets are efficient and rational? What would happen 
if the actual market price of the option were in excess of the price you com- 
pute? What would happen if it were less? . . 

7. Zilcon Laboratories, Inc., is a new high-technology company whose common 
stock sells for $23 per share. A call option exists on this stock with 3 months to 
expiration. It has an exercise price of $18 and sells for $5.30. You have made a 
careful study of the stock's volatility and conclude that a standard deviation of 
.50 is appropriate for the next 3 months. Currently, the annual rate on short- 
term Treasury bills is 6 percent. 

a. Using the Black-Scholes option pricing model, is the option overval- 
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ued, undervalued, or priced just right? (These calculations are possible 
with a reasonably sophisticated calculator or with a plain calculator 
and various tables.) 

b. If you believe in these numbers, what should you do? 
8. For Zilcon Laboratories, Inc., in Problem 7, determine the value of the option 

with the following changes, holding all else constant, and explain why the 
change in the value of the option occurs. 

a. The length of time to expiration is 1 year instead of 3 months. 
b. The short-term interest rate is 8 percent instead of 6 percent. 
c. The standard deviation is .10 instead of .50. 

9. A 6-month call option on the stock of Costello Equipment Company permits 
the holder to acquire one share at $30. Presently, share price is $25, and the ex- 

, - ) pected standard deviation of its continuously compounded return is .20. The 
short-term annual interest rate is 8 percent. 

a. What is the value of the option according to the Black-Scholes for- 
mula? 

b. What would be the value if the current share price were $30? $35? 
How do these premiums over lower boundary theoretical values com- 
pare with that when share price is $25? Why the differences? 

c. Suppose now that the original conditions hold, but we do not know 
the standard deviation. If the option price is $2, what is the implied 
standard deviation? (Note: This question should be undertaken only if 
you have a computer program at your disposal.) 

!#P " Appendix P r o b l e m  

1. A put and a call option each have an expiration date 6 months hence and an 
exercise price of $10. The interest rate for the 6-month period is 3 percent. 

a. If the put has a market price of $2 and stock is worth $9 per share, 
what is the value of the call? 

b. If the put has a market price of $1 and the call $4, what is the value of 
the stock per share? 

c. If the call has a market value of $5 and market price of the stock is $12 
per share, what is the value of the put? 

y? 
I,d Solut ions t o  S e l f - c o r r e c t i o n  Prob lems 

1. a. EV of share price = $24(.1) + $28(.2) + $32(.4) + $37(.2) + $43(.1) 
= $32.50; option value = $32.50 - $30.00 = $2.50. 

b. EV of option price = 0(.1) + 0(.2) + ($32 - $30)(.4) + ($37 - $30)(.2) + 
($43 - $30)(.1) = $3.50. At values of share price less than $30, the op- 
tion has zero value, as opposed to a negative value. This boundary on 
the downside results in a higher expected value of option price than 
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in part a, where the implicit assumption is a negative option price 
when share price is either $24 or $28. 

c. Theoretical value of option = max ($28 - $30,0) = 0. The option has a 
positive value because the probability distribution of possible share 
prices 6 months hence is relatively wide. If the market's assessment 
corresponds to yours, that would explain the positive option price. 

uV, - dVo - $10 - 0 
2. a. Hedge ratio = - = .4 

uV, - dVs $75 - $50 

This hedge ratio means that you should purchase two shares of stock 
in a long position for every five options you write (your short posi- 
tion). By doing so, you will have established a perfectly hedged posi- 
tion. 

b. This hedged position may be illustrated by determining the value of 
your position under each of the two possibilities: 

Value of Value of Value of 
Stock Long Position Short Position Combined 
Price in Stock in Option Hedged Position 

$75 2($75) = $150 - 5($10)= - $50 $100 

50 2( 50) = 100 - 5( O)= 0 100 

Thus, the value of the hedged position is the same regardless of the 
stock outcome. 

c. EV of option price = ($75 - $65)(.70) + 0(.30) = $7 

Because d ,  and d, are negative, we do not subtract them from 1 as we 
do when they are positive. 

b. The appropriate hedge ratio is N(d,) = ,416. This means that for every 
option written or sold short, the individual should buy .416 share of 
common stock. 
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dusgies. Sales were organized through a system of salaried sales representatives 
who sold directly to industrial users. These representatives were highly knowl- 
edgeable about the specifications and uses of the company's pump lines. For 
many years they had performed effectively on the basis of technical competence, 
well-developed contacts with purchasing agents, and with the backing of a strong 
service organization. 

INTRODUCTION OF A NEW PUMP 

In 2000, the research and development team of Fazio made a significant technologi- 
cal breakthrough, which had dramatic implications for the future growth of the 
company. They developed a large, powerful, computer-directed switching pump 
that, it appeared, might make obsolete many other pumps in their hydraulic pump 
line. The new pump, called Faz-Power 111, had tentatively been priced at $260,000 
per unit. The advantage of the new pump was that it required sigruficantly less la- 
bor, including maintenance and monitoring, than did other combinations of pumps 
and control devices. This had the effect of reducing costs by approximately $60,000 
in the first year. With inflation, these savings were expected to increase at a 4 per- 
cent compound rate per year. In other words, year 2 expected savings would be 
$62,400, year 3, $64,896, and so forth. For calculation purposes, it was assumed that 
for the pumps Faz-Power I11 replaced, the cost of removal and disposal offset any 
salvage value. As a result, no residual value was assumed. Also, the old pumps 
were assumed to have no further remaining depreciation. 
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The new pump had an economic life of 8 years. At the end of its useful 
life, year 8, it was expected to have a value of $30,000. Ms. Ferrara assumed 
that all of the company's customers used the modified accelerated cost recov- 
ery system (MACRS) for depreciation purposes. The pump falls into the 5-year 
property class with respect to cost recovery. As a result, the schedule per- 
mits depreciation of 20.00 percent in the first year, 32.00 percent in the second 
year, 19.20 percent in the third year, 11.52 percent in both the fourth and the fifth 
years, and 5.76 percent in the sixth year. As the pump will be fully depreciated 
after 5: years, the salvage value realized at the end of 8 years must be treated as 
a recapture of depreciation for tax purposes. Consequently, the estimated sal- 
vage value will be taxed at the ordinary income tax rate. For purposes of analy- 
sis, Ms. Ferrara assumed that customers of Fazio paid an effective corporate tax 
rate (federal and state) of 38 percent. Finally, all cash flows were assumed to oc- 
cur at the end of the year, whereas the initial outlay was assumed to occur en- 
tirely at time 0. 

MARKETING THE PUMP 

The challenge facing Fazio and its sales management was that virtually all of 
their existing pumps were priced under $40,000 and were purchased by plant 
manager customers without the bother of a full capital expenditure analysis. 
With a $260,000 purchase, however, most customers had to prepare a full capital 
expenditure analysis, which was sent to headquarters for approval. Since the 
plant managers whom Fazio sales representatives met were uncomfortable with 
these reports, they tended to shy away from "big ticket" items. Instead, they 
had a preference for less expensive equipment that did not necessitate so much 
paperwork and the bothersome justification procedures. Unless sales representa- 
tives could demonstrate the discounted cash flow advantage of the pump and 
help customers prepare capital budgeting forms for upper-level approval, the 
prospects for the new pump were not bright. Ms. Ferrara was faced with bring- 
ing the company's sales representatives up to speed in capital budgeting as 
quickly and as simply as possible. Otherwise, they would be at a loss in trying 
to sell the new pump. 

DISCOUNT RATE AND PRICING 

Another consideration was whether the price of the new pump should be ad- 
justed downward from the tentative price to meet the prevailing return re- 
quirements of 13 percent after taxes for the middle-market companies to which 
Fazio typically sold pumps. Prices of new Fazio products had traditionally 
been "cost determined." That is, a desired profit margin was added to cost per 
unit. In the case of the Faz-Power I11 pump, management wished to experiment 
with a "market-determined" price, based on the value of the product to the 
customer. One member of the finance department even thought that the tenta- 
tive price of $260,000 should be increased if the actual rate of return was 
greater than the 13 percent target rate of many customers. However, other peo- 
ple were concerned with leaving customers some profits, whereas yet others 
worried that all customers might not adjust upward for inflation-expected sav- 
ings in year 2 and beyond. 
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E x h i b i t  1 
Faz-Power 111 Pump 

1. Cost 
2. Life 
3. Depreciation 

4. Savings 

5. Salvage value 
6. Tax rate for customer 
7. Required rate of return 

8 years 
Modified accelerated cost recovery applied to a 5-year 

asset class 
$60,000 in the first year, which increases by 4 percent per 

year through year 8 
$30,000 at the end of year 8 
38 percent of pretax profits 
13 percent after taxes 





C H A P T E R  

W hen a business firm makes a capital investment, it incurs now that the required rate of return on investment projects is given 

a current cash outlay for benefits to be realized in the fu- and is the same for all projects. This assumption necessitates our 

ture. We know that we must judge a proposed Investment holding constant the financing and dividend decisions of the firm. 

by its expected return. How close will it come to the return required Moreover, it implies that the selection of any investment project or 

by investors? The answer to that question relates the effect of an in- combination of projects does not alter the business-risk complexion 

vestment oeclslon to the price of the stock. Althougn our objective in of the firm as perceive0 by suppliers of capltal. 

the subsequent two chapters IS to come to grlps wlth this issue, first It is importa~it t o  stress that in  the next chapters we relax 

we must take up certain fundamental concepts, and that is the pur- theseassumpt~ons. By that time, we shall understand therudimenls 

pose o f  lhis chapter. of capital buageting. m 

To slmpl~fy the presentailon of these baslcs. we assulne for 

ADMINISTRATIVE FRAMEWORK 
Successful administration of capital investments by a company involves 

1. Generation of investment proposals 
2. Estimation of cash flows for the proposals 
3. Evaluation of cash flows 
4. Selection of projects based on an acceptance criterion 
5. Continual reevaluation of investment projects after their acceptance 

The first four are examined in this chapter, although the fourth is analyzed in 
much greater depth in Chapter 8. The fifth is taken up in Chapter 7 when we con- 
sider the question of divestiture. With respect to this point, postcompletion audits 
of projects are essential to provide information on forecasting biases, to serve fi- 
nancial control purposes, and to guide future capital investment decisions as to 
which types of projects are desirable and which are not. Although many companies 
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have sophisticated capital budgeting procedures, fewer have systematic post au- 
dits of projects previously accepted. 

Depending on the firm involved, investment proposals can emanate from 
various sources. For purposes of analysis, projects may be classified into one of 
five categories: 

1. New products or expansion of existing products 
2. Replacement of equipment or buildings 
3. Research and development 
4. Exploration 
5 .  Others 

The fifth category comprises miscellaneous items, such as the expenditure of funds 
to comply with certain health standards or the acquisition of a pollution-control 
device. For a new product, the proposal usually originates in the marketing de- 
partment. On the other hand, a proposal to replace a piece of equipment with a 
more sophisticated model usually emanates from the operations area of the firm. 
In each case, efficient administrative procedures are needed for channeling invest- 
ment requests. 

Multiple Screens 
Most firms screen proposals at multiple levels of authority. For a proposal originat- 
ing in the production area, the hierarchy of authority might run from (1) section 
chiefs to (2) plant managers to (3) the vice president of operations to (4) a capital 
expenditures committee under the financial manager to (5) the president to (6) the 
board of directors. How high a proposal must go before it is finally approved usu- 
ally depends on its size. The greater the capital outlay, the greater the number of 
screens usually required. Plant managers may be able to approve moderate-sized 
projects on their own, but only higher levels of authority approve larger ones. Be- 
cause the administrative procedures for screening investment proposals vary 
greatly from firm to firm, it is not possible to generalize. The best procedure will 
depend on the circumstances. 

The level and type of capital expenditure appear to be important to investors, 
as they convey information about the expected future growth of earnings. 
McConnell and Muscarella test this notion with respect to the level of expendi- 
tures of a company. They find that an increase in capital expenditure intentions, 
relative to prior expectations, results in increased stock returns around the time of 
the announcement, and vice versa for an unexpected decrease.' 

Cash-Flow Forecasts 
One of the most important tasks in capital budgeting is estimating future cash 
flows for a project. The final results we obtain are really only as good as the 
accuracy of our estimates. Because cash, not income, is central to all decisions 
of the firm, we express whatever benefits we expect from a project in terms of cash 
flows rather than income. The firm invests cash now in the hope of receiving cash 
returns in a greater amount in the future. Only cash receipts can be reinvested in 
the firm or paid to stockholders in the form of dividends. In capital budgeting, 
good guys may get credit, but effective managers get cash. In setting up the cash 

]John J. McConnell and Chris J. Mu~arella, "Corporate Capital Expenditure Decisions and the Market Value 
of the Firm,"Journnl of'Financia1 Economics, 14 (September 1985), 399-422. 
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Capital budgeting 
evaluates expected 
future cash flows in 
relation to cash put 
out today. 

flows for analysis, a computer spreadsheet program is invaluable. It allows one to 
change assumptions and quickly produce a new cash-flow stream. 

Incremental Cash Flows For each investment proposal, we need to provide in- 
formation on expected future cash flows on an after-tax basis. In addition, the in- 
formation must be provided on an incremental basis, so that we analyze only the 
difference between the cash flows of the firm with and without the project. For ex- 
ample, if  a firm contemplates a new product that is likely to compete with existing 
products, it is not appropriate to express cash flows in terms of the estimated sales 
of the new product. We must take into account some probable "cannibalization" of 
existing products, and we must make our cash-flow estimates on the basis of incre- 
mental sales. The key is to analyze the situation with and without the new invest- 
ment. Only incrmental cash flows matter. 

Ignore Sunk Costs In this regard, sunk costs must be ignored. One is concerned 
with incremental costs and benefits: The recovery of past costs is irrelevant. They 
are bygones and should not enter into the decision process. Also, we must be 
mindful that certain costs do not necessarily involve a dollar outlay. If we have al- 
located plant space to a project and this space can be used for something else, its 
opportunity cost must be included in the project's evaluation. If a presently un- 
used building can be sold for $1.3 million, that amount should be treated as a cash 
outlay at the outset of the project. Thus, in deriving cash flows we must consider 
appropriate opportunity costs. 

Illustration To illustrate the information needed for a capital budgeting decision, 
consider the following situation. Dilly Duck Apparel Company is considering the 
introduction of a new clothing line. To launch the product line, the company will 
need to spend $150,000 for special equipment and the initial advertising campaign. 
The marketing department envisions the product life to be 6 years and expects in- 
cremental sales revenue to be 

Cash outflows include labor and maintenance costs, material costs, and various 
other expenses associated with the product. As with sales, these costs must be esti- 
mated on an incremental basis. In addition to these outflows, the company will 
need to pay higher taxes if the new product generates higher profits, and this in- 
cremental outlay must be included. Cash outflows should not include interest costs 
on debt employed to finance the project. Such costs are embodied in the required 
rate of return to be discussed in Chapter 8. To deduct interest charges from net 
cash flows would result in double counting. 

Suppose that on the basis of these considerations, Dilly Duck Apparel esti- 
mates total incremental cash outflows to be 
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Because depreciation is a noncash expense, it is not included in these outflows. 
The expected net cash flows from the project are 

Thus, for an initial cash outflow of $150,000 the company expects to generate net 
cash flows of $20,000, $50,000, $60,000, $80,000, $40,000, and $10,000 over the next 
6 years. These cash flows represent the relevant information we need to judge the 
attractiveness of the project. The development of cash-flow data of this sort is facil- 
itated greatly by the use of a spreadsheet program. 

Patterns of Cash Flows The net cash flows for this example are plotted in the top 
panel of Fig. 6-1. We notice that the initial cash outlay, or investment, is followed 
by positive and increasing net cash flows through year 4, after which they drop off 
as the project becomes older. Many other patterns are possible, both with respect 
to the life of the project and to the annual cash flows. In the middle panel, the ini- 
tial cash outlay is followed by a stream of eight equal net cash inflows. From 
Chapter 2 we recognize this pattern to be an annuity. In the bottom panel, two dis- 
tinct investment phases are shown. The first is at time 0 and continues into year 1 
where there are heavy advertising and promotion expenses. In year 4, additional 
investment is needed to upgrade production capability and to promote the prod- 
uct some more. These outlays more than offset operating cash inflows, so there is a 
net cash outflow for the year. In the next two years, the project generates net cash 
inflows. Finally, the project terminates at the end of year 7. At that time, a salvage 
value is realized that results in a higher net cash inflow than in year 6. These ex- 
amples illustrate that the patterns of expected net cash flows can vary consider- 
ably over time, depending on the project. 

Replacement Decisions and Depreciation 
To go to a somewhat more complicated replacement decision example involving 
taxes, suppose we are considering the purchase of a new machine to replace an 
old one, and we need to obtain cash-flow information to evaluate the attractive- 
ness of this project. The purchase price of the new machine is $18,500, and it will 
require an additional $1,500 to install, bringing the total cost to $20,000. We can 
sell the old machine for its depreciated book value of $2,000. The initial net cash 
outflow for the investment project, therefore, is $18,000. The new machine 
should cut labor and maintenance costs and effect other cash savings totaling 
$7,100 a year before taxes for each of the next 5 years, after which it will proba- 
bly not provide any savings, nor will it have a salvage value. These savings rep- 
resent the net savings to the firm if it replaces the old machine with the new. In 
other words, we are concerned with the difference between the cash flows result- 
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ing from the two alternatives: continuing with the old machine or replacing it 
with a new one. 

Depreciation Effect Because a machine of this sort has a useful life in excess of 
1 year, we cannot charge its cost against income for tax purposes but must depreci- 
ate it. We then deduct depreciation from income in order to compute taxable in- 
come. Under the tax laws when this edition was written, capital assets fall into de- 
fined cost recovery classes depending on their nature. ~ h e s e  classes of property 
have periods, or depreciable lives, of 3,5,7,10,15,20,27+, and 39 years. A general 
description of the classes follows shortly. For now, suppose the machine we are 
considering falls into the 5-year property class for cost recovery (depreciation) 
purposes. Later in the chapter we consider the exact depreciation that may be de- 
ducted under existing tax law. For simplicity of illustration now, we assume 
straight-line depreciation. 



138 P a r t  11 Inves tment  i n  Asse ts  and Required Returns  

Depreciation is a As a result, the annual depreciation charge is 20 percent of the total depreciable 
noncash expense that cost of $20,000, or $4,000 a year. Assume additionally that the corporate income tax 
affects the taxes p a ~ d  rate is 40 percent. Moreover, assume that the old machine has a remaining deprecia- 
in cash. ble life of 5 years, that there is no expected salvage value at the end of this time, and 

that the machine also is subject to straight-line depreciation. Thus, the annual depre- 
ciation charge on the old machine is 20 percent of its depreciated book value of 
$2,000, or $400 a year. Because we are interested in the incremental impact of the 
project, we must subtract depreciation charges on the old machine from depreciation 
charges on the new one to obtain the incremental depreciation charges associated 
with the project. Given the information cited, we now are able to calculate the ex- 
pected net cash flow (after taxes) resulting from the acceptance of the project. 

Putting It Together In figuring the net cash flow, we simply deduct the addi- 
tional cash outlay for federal income taxes from the annual cash savings. The ex- 
pected annual net cash inflow for this replacement proposal is $5,700 for each of 
the next 5 years; this figure compares with additional income after taxes of $2,100 a 
year. The cash-flow and net profit figures differ by the amount of additional depre- 
ciation. As our concern is not with income as such, but with cash flows, we are in- 
terested in the right-hand column. For an initial cash outlay of $18,000, then, we 
are able to replace an  old machine with a new one that is expected to result in net 
cash savings of $5,700 a year over the next 5 years. As in the previous example, the 
relevant cash-flow information for capital budgeting purposes is expressed on an 
incremental, after-tax basis. 

METHODS FOR EVALUATION 
Once we have collected the necessary information, we are able to evaluate the at- 
tractiveness of the various investment proposals under consideration. Because our 
purpose in this chapter is to examine the basic concepts of capital budgeting, we 
assume that the risk or quality of all investment proposals under consideration 
does not differ from the risk of existing investment projects of the firm and that the 
acceptance of any proposal or group of investment proposals does not change the 
relative business risk of the firm. The investment decision will be either to accept 
or to reject the proposal. In this section, we evaluate four methods of capital bud- 
geting: 
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1. Average rate of return 
2. Payback 
3. Internal rate of return 
4. Net present value 

The first two are approximate methods for assessing the economic worth of a 
project. For simplicity, we assume throughout that the expected cash flows are re- 
alized at the end of each year. 

Average Rate of Return 
This accounting measure represents the ratio of the average annual profits after 
taxes to the investment in the project. In the previous example of the new machine, 
the average annual book earnings for the 5-year period are $2,100, and the initial 
investment in the project is $18,000. Therefore, 

$2,100 
Average rate of return = - = 11.67% 

$18,000 

If income were variable over the 5 years, an average would be calculated and em- 
ployed in the numerator. Once the average rate of return for a proposal has been 
calculated, it may be compared with a required rate of return to determine if a par- 
ticular proposal should be accepted or rejected. 

The principal virtue of the average rate of return is its simplicity; it makes 
use of readily available accounting information. Once the average rate of return 
for a proposal has been calculated, it may be compared with a required, or cutoff, 
rate of return to determine if a particular proposal should be accepted or rejected. 
The principal shortcomings of the method are that it is based on accounting in- 
come rather than on cash flows and that it fails to take account of the timing of 
cash inflows and outflows. The time value of money is ignored: Benefits in the last 
year are valued the same as benefits in the first year. 

Payback 
The payback period of an investment project tells us the number of years required 
to recover our initial cash investment. It is the ratio of the initial fixed investment 
over the annual cash inflows for the recovery period. For our example 

$lS,OOO 
Payback period = - = 3.16 years 

$5,700 

If the annual cash inflows are not equal, the job of calculation is somewhat more 
difficult. Suppose annual cash inflows are $4,000 in the first year, $6,000 in the sec- 
ond and third years, and $4,000 in the fourth and fifth years. In the first 3 years, 
$16,000 of the original investment will be recovered, followed by $4,000 in the 
fourth year. With an initial cash investment of $18,000, the payback period is 
3 years + ($2,000/$4,000), or 3: years. 

Shortcomings If the payback period calculated is less than some maximum ac- 
ceptable payback period, the proposal is accepted; if not, it is rejected. If the re- 
quired payback period were 4 years, the project in our example would be ac- 
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Payback i s  a 
popular 
(but crude) 
measure of liquidity. 

IRR, the rate 
of discount that equates 
the PV of cash 
inflows with the PV 
of cash outflows, 

cepted. The major shortcoming of the payback method is that it fails to consider 
cash flows after the payback period; consequently, it cannot be regarded as a mea- 
sure of profitability. Two proposals costing $10,000 each would have the same pay- 
back period if they both had annual net cash inflows of $5,000 in the first 2 years; 
but one project might be expected to provide no cash flows after 2 years, whereas 
the other might be expected to provide cash flows of $5,000 in each of the next 
3 years. Thus, the payback method can be deceptive as a yardstick of profitability. 
In addition to this shortcoming, the method does not take account of the magni- 
tude or timing of cash flows during the payback period. It considers only the re- 
covery period as a whole. 

Popularity of Payback The payback method continues in use, nevertheless, fre- 
quently as a supplement to other, more sophisticated methods. It does afford man- 
agement limited insight into the risk and liquidity of a project. The shorter the 
payback period, supposedly, the less risky the project and the greater its liquidity. 
The company that is cash poor may find the method to be very useful in gauging 
the early recovery of funds invested. There is some merit to its use in this regard, 
but the method does not take into account the dispersion of possible outcomes- 
only the m a p t u d e  and timing of the expected value of these outcomes relative to 
the original investment. Therefore, it cannot be considered an adequate indicator 
of risk. When the payback method is used, it is more appropriately treated as a 
constraint to be satisfied than as a profitability measure to be maximized. 

Internal Rate of Return 
Because of the various shortcomings in the average rate of return and payback 
methods, it generally is felt that discounted cash-flow methods provide a more 
objective basis for evaluating and selecting investment projeds. These methods 
take account of both the magnitude and the timing of expected cash flows in each 
period of a project's life. The two discounted cash-flow methods are the internal- 
rate-of-return and the present-value methods described in Chapter 2. Recall that 
the internal rate of return for an investment proposal is the discount rate that 
equates the present value of the expected cash outflows with the present value of 
the expected inflows. It is represented by the rate, r, so that 

where A, is the cash flow for period t, whether it be a net cash outflow or inflow, 
and n is the last period in which a cash flow is expected. If the initial cash outlay or 
cost occurs at time 0, Eq. (6-3) can be expressed as 

and r is the rate that discounts the stream of future cash flows-A, through A,- 
to equal the initial outlay at time 0, A,. For our example, the problem can be ex- 
pressed as 



Chapter 6 Principles of Capital  Inves tmen t  142 

Solving for r  by calculator or embedded computer routine as described in Chapter 
2, we find the internal rate of return for the project to be 17.57 percent. 

Acceptance Criterion The acceptance criterion generally employed with the 
internal-rate-of-return method is to compare the internal rate of return with a 
required rate of return, known also as the cutoff, or hurdle, rate. If the internal 
rate of return exceeds the required rate, the project is accepted; if not, it is re- 
jected. If the required rate of return is 12 percent and this criterion is used, the 
investment proposal being considered will be accepted. Accepting a project 
with an internal rate of return in excess of the required rate of return should re- 
sult in an increase in the market price of the stock, because the firm accepts a 
project with a return greater than that required to maintain the present market 
price per share. Chapter 8 will say much more about relating the investment de- 
cision to the objective of the firm. We assume for now that the required rate of 
return is given. 

Recognize, however, that capacity-expanding investment projects may dif- 
fer from cost-reduction projects and, hence, require a different return. Miller rea- 
sons that capital-expanding projects are highly related to the level of economic 
activity, producing sizable cash flows when the economy is prosperous.' Draw- 
ing on concepts presented in Chapter 3, the systematic risk of the project would 
be high. Replacement projects, on the other hand, are cost reducing and would 
likely produce benefits across more states of the economy. As a result, they 
would possess lower systematic risk and require a lower return to satisfy in- 
vestors. 

Net Present Value 
Net present value, Like the internal-rate-of-return method, the net-present-value method is a dis- 
what remains after counted cash-flow approach to capital budgeting. With the present-value method, 
discounting all cash all cash flows are discounted to present value, using the required rate of return. 
flows by the required The net present value of an investment proposal is 
rate of return. 

where k is the required rate of return. If the sum of these discounted cash 
flows is zero or more, the proposal is accepted; if not, it is rejected. Another 
way to express the acceptance criterion is to say that the project will be 
accepted if the present value of cash inflows exceeds the present value of 
cash outflows. The rationale behind the acceptance criterion is the same as that 
behind the internal-rate-of-return method. If the required rate of return is the 
return investors expect the firm to earn on the investment proposal, and the 
firm accepts a proposal with a net present value greater than zero, the market 
price of the stock should rise. Again, the firm is taking on a project with a re- 
turn greater than that necessary to leave the market price of the stock un- 
changed. 

?Edward M. Miller, "On the Systematic Risk of Expansion Investment," Quarterly Review of Ecaomics and Busi- 
ness, 28 (Autumn 1988), 67-77. 
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Example Results If we assume a required rate of return of 12 percent after taxes, 
the net present value of our example problem is 

$5,700 + $5,700 + $5,700 + $5,700 + $5,700 
NPV = -$18,000 + - - - - - 

1.12 (1.12)~ (1.12)~ (1.12)~ (1.12)~ 

One can solve the problem by calculator or by embedded routines in spreadsheet 
programs. When we do so, we find NPV to be $2,547. Inasmuch as this value is 
greater than 0, the project should be accepted using the net-present-value method. 

With the internal-rate-of-return method, we are given the cash flows, and we 
solve for the rate of discount that equates the present value of the cash inflows 
with the present value of the outflows. We then compare the internal rate of return 
with the required rate of return to determine whether the proposal should be ac- 
cepted. With the present-value method, we are given the cash flows and the re- 
quired rate of return, and we solve for the net present value. The acceptability of 
the proposal depends on whether the net present value is zero or more. 

Profitability Index 
The profitability index, or benefit/cost ratio, of a project is the present value of fu- 
ture net cash flows over the initial cash outlay. It can be expressed as 

For our example, 

As long as the profitability index is 1.00 or greater, the investment proposal is ac- 
ceptable. For any given project, the net-present-value method and the profitability 
index give the same accept-reject signals. If we must choose between mutually ex- 
clusive projects, the net-present-value measure is preferred because it expresses in 
absolute terms the expected economic contribution of the project. In contrast, the 
profitability index expresses only the relative profitability. 

Mutual Exclusion and Dependency 
In evaluating a group of investment proposals, we must determine whether the 
proposals are independent of each other. A proposal is mutually exclusive if the 
acceptance of it precludes the acceptance of one or more other proposals. For ex- 
ample, if the firm is considering investment in one of two temperature-control sys- 
tems, acceptance of one system will rule out acceptance of the other. Two mutually 
exclusive proposals cannot both be accepted. 

A contingent proposal depends on the acceptance of one or more other pro- 
posals. The addition of a large machine may necessitate construction of a new 
wing to house it. Contingent proposals must be part of our thinking when we 
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consider the original, dependent proposal. Recognizing the dependency, we can 
make investment decisions accordingly. 

NPV VERSUS IRR 
In general, the net-present-value and internal-rate-of-return methods lead to the 
s&e acceptance or ;ejection decision. In Fig. 6-2, we illustrate graphically the two 
methods applied to a typical investment project. The figure shows the curvilinear 
relationship between the net present value of a project and the discount rate em- 
ployed. When the discount rate is 0, net pesentvalue is simply the total cash in- 
flows less the total cash outflows of the project. Assuming that total inflows exceed 
total outflows and that outflows are followed by inflows, the typical project will 
have the highest net present value when the discount rate is 0. As the discount rate 
increases, the present value of future cash inflows decreases relative to the present 
value of outflows. As a result, NPV declines. The crossing of the NPV line with the 
0 line establishes the internal rate of return for the project. 

If the required rate of retum is less than the internal rate of return, we would ac- 
cept the project, using either method. Suppose that the required rate were 10 percent. 
As seen in Fig. 6-2, the net present value of the project then would be Y. Inasmuch as 
Y is greater than 0, we would accept the project, using the present-value method. 
Similarly, we would accept the project using the internal-rate-of-return method be- 
cause the internal rate of return exceeds the required rate. For required rates greater 
than the internal rate of return, we would reject the project under either method. 
Thus, we see that the internal-rate-of-return and present-value methods give us iden- 
tical answers with respect to the acceptance or rejection of an investment project. 

F I G U R E  6 - 2  
Relation between 

discount rate and net 
present value 
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Compounding Rate Diflerences 
We must, however, identify important differences between the methods. When 
two investment proposals are mutually exclusive, so that we can select only one, 
the two methods may give contradictory results. To illustrate the nature of the 
problem, suppose a firm had two mutually exclusive investment proposals that 
were expected to generate the following cash flows. 

Internal rates of return for proposals A and B are 25 percent and 22 percent, respec- 
tively. If the required rate of return is 10 percent, however, and we use this figure 
as our discount rate, the net present values of proposals A and B are $8,083 and 
$10,347, respectively. Thus, proposal A is preferred if we use the internal-rate-of- 
retum method, whereas proposal B is preferred if we use the present-value 
method. If we can choose but one of these proposals, we obviously have a conflict. 

The conflict between these two methods is due to differences in the implicit 
Reinvestment compounding of interest. The IRR method implies that funds are compounded at 
of ~ n t e r ~ m  cash flows the internal rate of return. For proposal A, the assumption is that $23,616 invested 
at  the IRR is implied by at 25 percent will compound in a way that will release $10,000 at the end of each of 
the IRR method. the next 4 years. The present-value method implies compounding at the required 

rate of return used as the discount rate. For proposal A, the assumption is that the 
$8,083 present value plus the $23,616 initial outflow, or $31,699, invested at 10 per- 
cent will compound in such a way that it will release $10,000 at the end of each of 
the next 4 years. Only if the required rate of return were 16.65 percent would the 
net present value of the two proposals be the same, $4,006. Below 16.65 percent, 
proposal B has a higher NPV; above, proposal A has the higher NPV. 

Scale of Investment 
In addition to the problem of different implicit compounding rates, a problem arises 
if the initial cash outlays are different for two mutually exclusive investment propos- 
als. Because the results of the intemal-rate-of-return method are expressed as a per- 
centage, the scale of investment is ignored. Without allowance for this factor, a 50 per- 
cent return on a $100 investment would always be preferred to a 25 percent return on 
a $500 investment. In contrast, the results of the present-value method are expressed 
in absolute terms. If the investment proposals were each for 1 year, we would have 
the following, assuming a required rate of return of 10 percent: 
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With respect to absolute returns, the second proposal is superior, despite the fact 
that its internal rate of return is less. The reason is that the scale of investment is 
greater, which affords a greater net present value. 

Multiple Rates of Return 
A final problem with the internal-rate-of-return method is that multiple IRRs are 
possible. A necessary, but not sufficient, condition for this occurrence is that the 
cash-flow stream changes sign more than once. All of our examples depicted situa- 
tions where a cash outflow was followed by one or more cash inflows. In other 
words, there was only one change in sign, which ensured a unique internal rate of 
return. However, some projects involve multiple changes in sign. At the end of the 
project, there may be a requirement to restore the environment. This often happens 
in the extractive industry where the land must be reclaimed at the end of the proj- 
ect. With a chemical plant, there are sizable dismantling costs. Whatever the cause, 
these costs result in a cash outflow at the end of the project and, hence, in more 
than one change in sign in the cash-flow series. 

Whether these changes in sign cause more than one IRR depends also on the 
magnitudes of the cash flows. As the relationship is complicated and requires il- 
lustration, we address the problem in detail in the appendix to this chapter. 
Though most projects have but one change in sign in the cash-flow stream, some 
have more. When this occurs, the financial manager must be alert to the possibility 
of multiple internal rates of return. As shown in the appendix, no one internal rate 
of return makes sense economically when there are multiple IRRs, and an alterna- 
tive method of analysis must be used. 

With multiple IRR situations, calculators and computer programs often are 
fooled and produce only one IRR. Perhaps the best way to determine if a problem 
exists is to calculate the net present value of a project at various discount rates. If 
the discount rate were increased from zero 25- percent increments up to, say, 
1,000 percent, NPV could be plotted on a graph simiiar to that shown in Fig. 6-2. If 
the NPV line connecting the dots crosses the zero NPV line more than once, you 
have a multiple IRR problem. 

Summay  of the Shortcomings 
of the IRR Method 
We have seen that the present-value method always provides correct rankings 
of mutually exclusive investment projects, whereas the internal-rate-of-return 
method sometimes does not. With the IRR method, the implied reinvestment rate 
will differ, depending on the cash-flow stream for each investment proposal under 

Despite shortcomings, consideration. For proposals with a high internal rate of return, a high reinvest- 
the IRR is popular and ment rate is assumed; for proposals with a low internal rate of return, a low rein- 
usually reliable. vestment rate is assumed. Only rarely will the internal rate of return calculated 

represent the relevant rate for reinvestment of intermediate cash flows. With the 
present-value method, however, the implied reinvestment rate-namely, the re- 
quired rate of return-is the same for each proposal. In essence, this reinvestment 
rate represents the minimum return on opportunities available to the firm. 

In addition, the net-present-value method takes account of differences in the 
scale of investment. If our objective is truly value maximization, the only theoreti- 
cally correct opportunity cost of funds is the required rate of return. It is consis- 
tently applied with the net-present-value method, thereby avoiding the reinvest- 
ment rate and scale of investment problems. Finally, the possibility of multiple 
rates of return hurts the case for the IRR method. 
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With all of these criticisms, why is it used at all? The reason is that many 
managers find the IRR easier to visualize and interpret than they do the NPV mea- 
sure. One does not have to specify a required rate of return in the calculations. To 
the extent that the required rate of return is only a rough estimate, the intemal- 
rate-of-return method may permit a more satisfying comparison of projects for the 
typical manager. Put another way, they feel comfortable with a return measure as 
opposed to an absolute NPV. As long as the company is not confronted with many 
mutually exclusive projects or with unusual projects having multiple sign changes 
in the cash-flow stream, the IRR method may be used with reasonable confidence. 
When such is not the case, the shortcomings noted must be kept in mind. Either 
modifications in the IRR method or a switch to the NPV method needs to occur. 

DEPRECIATION AND OTHER REFINEMENTS 
IN CASH-FLOW INFORMATION 

In our machine replacement example, we assumed straight-line depreciation, the 
depreciable life of the asset equaling its economic life, no salvage value, and no 
working capital requirement. Our purpose was to keep the example simple so that 
we could analyze the methods for evaluating expected profitability. We shall now 
digress for a while to examine the effect of these real-world considerations on the 
magnitude and timing of cash flows. 

Method of Depreciation 
Accelerated In our earlier example, we assumed straight-line depreciation when computing 
depreciation has a cash flows. However, a more advantageous method of depreciation is available for 
present-value advantage tax purposes in the United States. Known as the modified accelerated cost recov- 
in postponing taxes. ery system (MACRS), and pronounced "makers," there are eight property classes 

for depreciation purposes. The property category in which an asset falls deter- 
mines its depreciable life for tax purposes. 

3-Year class: includes property with a midpoint life of 4 years or less. The 
midpoint life of various types of assets is determined by the Treasury De- 
partment under the asset depreciation range (ADR) system. 
5-Year class: includes property with an ADR midpoint life of 4 to 10 years. 
Included in this class are most machinery, automobiles, light trucks, most 
technological and semiconductor equipment, switching equipment, small 
power production facilities, and research and experimental equipment. 

* 7-Year class: includes property with an ADR midpoint of 10 to 16 years 
and railroad track and single-purpose agriculture structures. 
10-Year class: includes property with an ADR midpoint life of 16 to 20 years. 
15-Year class: includes property with a midpoint of 20 to 25 years and tele- 
phone distribution plants. 
20-Year class: includes property with an ADR midpoint of 25 years or 
more, other than real property described below. 
27;-year class: includes residential rental property. 
39-Year class: other real estate. 

For the 3-year, 5-year, 7-year, and 10-year property classes, the method of de- 
preciation is the 200 percent declining-balance method. This method switches to 
straight line in the year that provides the quickest write-off. Moreover, a half-year 
convention is used in the first year and in the year following the last year. For the 
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15-year and 20-year property classes, 150 percent declining-balance depreciation is 
used with subsequent switching to straight line. Finally for the ~ 7 + - ~ e a r  and 39- 
year classes, straight-line depreciation is used throughout. 

Rather than having to make these calculations oneself, the Treasury pub- 
lishes depreciation percentages of original cost for each property class. For the first 
four property categories, they are 

These percentages correspond to the principles taken up in our previous calcula- 
tions, and they should be used for determining depreciation. 

Setting Up the Cash Flows 
In most cases, the capital recovery (depreciation) period is shorter than the economic 
life of the asset. To illustrate how we might go about using depreciation tables and 
setting up the cash flows for analysis, suppose a company were considering an asset 
costing $100,000 that fell in the 5-year property class. The asset was expected to pro- 
duce annual before-tax cash savings of $32,000 in each of the first 2 years, $27,000 in 
each of the next 2 years, $22,000 in both the fifth and the sixth years, and $20,000 in 
the seventh and last year. Assume further a 40 percent tax rate (federal and state) and 
no salvage value. Setting up the cash flows is facilitated greatly with a spreadsheet 
program. The annual net cash flows are as follows: 
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We see that the tax shield occurs only in the first 6 years, after which the full 
cash savings are subject to taxation. As a result, the cash flow is lower. This shift in 
timing over what would occur with straight-line depreciation has a favorable 
present-value effect. To determine the net present value of the project, we discount 
the cash flows shown in row 6 by the required rate of return and sum them. If the 
required rate of return were 12 percent, the net present value would be $3,405 and 
the internal rate of return 13.25 percent, both measures indicating acceptance of 
the project. Cash flows for other projects can be set up similarly. 

Salvage Value and Taxes 
The cash-flow pattern will change toward the better if the asset is expected to have 
salvage, or scrap, value at the end of the project. As the asset will be fully depreci- 
ated at that time, the salvage value realized is subject to taxation at the ordinary 
income tax rate. Suppose the asset were sold for $10,000 at the end of year 7. With 
a 40 percent tax rate, the company will realize cash proceeds of $6,000 at the end of 
the last year. This amount then would be added to the net cash inflow previously 
determined to give the total cash flow in the last year. 

If the asset is sold before it is fully depreciated, the tax treatment is different. 
In general, if an asset is sold for more than its depreciated book value but for less 
than its cost, the firm pays taxes at the full corporate rate. If the asset is sold for 
more than its cost, this excess is subject to the capital-gains tax treatment, which 
sometimes is more favorable. As such calculations are complicated, the reader is 
referred to the tax code and/or to a tax attorney when faced with the tax treatment 
of a sale of an asset. 

Working Capital Requirement 
In addition to the investment in a fixed asset, it is sometimes necessary to carry ad- 
ditional cash, receivables, or inventories. This investment in working capital is 
treated as a cash outflow at the time it occurs. For example, if $15,000 in working 
capital is required in connection with our example, there would be an additional 
cash outflow of $15,000 at time 0, bringing the total outflow to $115,000. At the end 
of the project's life, the working capital investment presumably is returned. There- 
fore, there would be a $15,000 cash inflow at the end of year 7. As a result, the cash 
inflow in that year would be $27,000 instead of $12,000. 

This switching of cash flows obviously is adverse from a present-value 
standpoint: $15,000 is given up at time 0 and is not gotten back until 7 years later. 
Again using 12 percent as the required rate of return, the net present value of row 
6 of our previous example, rearranged as suggested, is $4,810. The IRR is now 
10.57 percent. These figures compare with $3,405 and 13.25 percent determined be- 
fore. Thus, an initial working capital investment of $15,000 causes the project to be 
unacceptable, whereas before it was acceptable. While total cash flows are not af- 
fected, their timing is affected. 

Increases and decreases in working capital investment are not confined to the 
beginning and the end of the project. They can occur at any time. It is important that 
incremental working capital needs are treated as cash outflows when they occur and 
that any subsequent reductions in these needs are recorded as cash inflows. 

WHAT HAPPENS WHEN CAPITAL IS RATIONED? 
Capital rationing occurs any time there is a budget ceiling, or constraint, on the 
amount of funds that can be invested during a specific period of t i e ,  such as a 
year. Such constraints are prevalent in a number of firms, particularly in those that 
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have a policy of financing all capital expenditures internally. Another example of 
capital rationing occurs when a division of a large company is allowed to make 
capital expenditures only up to a specified budget ceihg, over which the division 
usually has no control. With a capital rationing constraint, the firm attempts to se- 
lect the combination of investment proposals that will provide the greatest prof- 
itability. 

Your firm may have the following investment opportunities, ranked in de- 
scending order of profitability indexes (the ratio of the present value of future net 
cash flows over the initial cash outlay): 

If the budget ceiling for initial outlays during the present period is $1 million, and 
the proposals are independent of each other, you would select proposals in de- 
scending order of profitability until the budget was exhausted. With capital ra- 
tioning, you would accept the first five proposals, totaling $1 million in initial out- 
lays. In other words, you do not necessarily invest in all proposals that increase 
the net present value of the firm; you invest in an acceptable proposal only if the 
budget constraint allows such an investment. You will not invest in proposal 5, 
even though the profitability index in excess of 1.00 would suggest its acceptance. 
The critical aspect of the capital rationing constraint illustrated is that capital ex- 
penditures during a period are strictly limited by the budget ceiling, regardless of 
the number of attractive investment opportunities. 

Selection Criterion 
Under capital rationing, the objective is to select the combination of investment 
proposals that provides the highest net present value, subject to the budget con- 
straint for the period. If this constraint is strictly enforced, it may be better to ac- 
cept several smaller, less profitable proposals that allow full utilization of the bud- 
get than to accept one large proposal that results in part of the budget's being 
unused. Admittedly, a fixed one-period constraint is highly artificial. Companies 
engaging in capital rationing seldom will set a budget so rigidly that it does not 
provide for some flexibility. In addition, the cost of certain investment projects 
may be spread over several years. Finally, a one-period analysis does not take ac- 
count of intermediate cash flows generated by a project. Some projects provide rel- 
atively high net cash flows in the early years; these cash flows serve to reduce the 
budget constraints in the early years because they may be used to finance other in- 
vestment projects. For the reasons discussed, when capital is rationed, manage- 
ment should consider more than one period in the allocation of limited capital to 
investment projects. 

Problems Incurred 
A budget ceiling carries its cost, too, when it bars us from taking advantage of an 
opportunity that provides a return in excess of that required. In our first example, 
the opportunity forgone by the $1 million budget ceiling is proposal 5, which has a 
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profitability index of 1.05. Though all cash flows are discounted at the required 
rate of return, we do not necessarily accept proposals that provide positive net 
present values. We see which proposals we can accept before we exhaust the bud- 
get. In so doing, we may reject that provide positive net present values, as 
was shown with proposal 5. 

Rationing capital Capital rationing usually results in an investment policy that is less than op- 
usually is suboptimal. timal. In some periods, the firm accepts projects down to its required rate of re- 

turn; in others, it rejects projects that would provide returns subs&tially in excess 
of the required rate. If the required rate of return corresponds to the project's cost 
of capital, and the firm actually can raise capital at that approximate cost;should it 
not invest in all projects yielding more than the required rate of return? If it rations 
capital and does not invest in all projects yielding more than the required rate, is it 
not forgoing opportunities that would enhance the market price of its stock? 

In the final analysis, the firm should accept all proposals yielding more than 
their required rates of return. By so doing, it will increase the market price per 
share, because it is taking on projects that will provide a return higher than neces- 
sary to maintain the present market price per share. Certainly, there are circwn- 
stances that complicate the use of this rule. In general, however, this policy should 
tend to maximize the market price of the stock over the long run. 

INFLATION AND CAPITAL BUDGETING 
In general, an inflationary economy distorts capital budgeting decisions. For one 
thing, depreciation charges are based on original rather than replacement costs. As 
income grows with inflation, an increasing portion is taxed, with the result that 
real cash flows do not keep up with inflation. Consider an investment proposal 
costing $24,000 under the assumption that no inflation is expected, that deprecia- 
tion is straight line over 4 years, and that the tax rate is 40 percent. The following 
cash flows are expected to occur. 

Depreciation is deducted from cash savings to obtain taxable income, on which 
taxes of 40 percent are based. Without inflation, depreciation charges represent the 
"cost" of replacing the investment as it wears out. Because nominal income on 
which taxes are paid represents real income, the last column represents real cash 
flows after taxes. The internal rate of return that equates the present value of the 
cash inflows with the cost of the project is 14.96 percent. 

Inflation's Effect on Results 
Consider now a situation in which inflation is at a rate of 7 percent per annum and 
cash savings are expected to grow at this overall rate of inflation. The after-tax 
cash flows become 
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Although these cash flows are larger than before, they must be deflated by the in- 
flation rate if one is concerned with the real as opposed to the nominal rate of re- 
turn. Therefore, the last column becomes 

As we see, the real after-tax cash flows are less than before and decline over 
time. The reason is that depreciation charges do not change in keeping with infla- 
tion, so that an increasing portion of the cash savings is subject to taxation. As 
taxes increase at a rate faster than inflation, real after-tax cash flows must decline. 
The internal rate of return based on real after-tax cash flows is 12.91 percent, com- 
pared with 14.96 percent without inflation. 

The presence of inflation therefore results in lower real rates of return and less 
incentive for companies to undertake capital investments. The cash-flow situation is 
improved with accelerated depreciation, but the same unfavorable comparisons hold. 
There simply is a disincentive for companies to undertake capital expenditures, so 
they typically invest less, seek investments with faster paybacks (shorter economic 
lives), and become less capital intensive during periods of inflation. 

Bias in Cash-Flow Estimates 
In estimating cash flows, it is important that the individual company take antici- 
pated inflation into account. Often there is a tendency to assume that price levels 
will remain unchanged throughout the life of the project. Frequently, this assump- 
tion is imposed unknowingly; future cash flows simply are estimated on the basis 
of existing prices. A bias arises in the selection process, however, in that the re- 
quired rate of return for the project is usually based on current capital costs, which 
in turn embody a premium for anticipated inflati~n.~ This is known as the nominal 
required return, as distinguished from the real required return, which abst~acts 
from inflation. 

There is general agreement that security prices are influenced by inflation. As 
we will discover in Chapter 8, the relationship is far from simple and is not stable 
over time. Rather than get into these arguments now, we simply assume that capi- 
tal costs embrace in them some kind of premium for inflation. 

'This section is based on James C. Van Home, "A Note on Biases in Capital Budgeting Introduced by M a -  
tim,"Joumal of Financial and Quantitative Analysis, 6 lJanuary 1971). 653-58. 



152 Pnrt I1  Inves tment  i n  Asse ts  and Required Re turns  

Inflation makes it 
important to  adjust 
cash-flow estimates. 

If the required rate of return used as the acceptance criterion includes a pre- 
mium for anticipated inflation, the estimated cash flows also must reflect inflation. 
Such cash flows are affected in several ways. Inflows may rise if they come from 
products sold at higher prices; outflows may increase with higher wages and ma- 
terials costs. But future inflation does not affect depreciation charges on existing 
assets. Once the asset is acquired, these charges are known with certainty. The ef- 
fect of anticipated inflation on cash inflows and cash outflows will vary with the 
nature of the project. In some cases, cash inflows, through price increases, will rise 
faster than cash outflows; in other cases, the opposite will hold. No matter what 
the relationship, it is important that it be embodied in the cash-flow estimates. 

If the cash flows are not adjusted for inflation, real cash flows are discounted 
with a nominal required return. There is a bias toward rejection, because a rate 
higher than the real required return is used as the acceptance criterion. It is essen- 
tial, then, to compare apples with apples and oranges with oranges. If a nominal 
required return is used, nominal cash flows (inflation adjusted) should be em- 
ployed. If a real required rate of return is used, the cash-flow estimates should not 
be adjusted for inflation. Consistency is critical. As measurement of nominal re- 
quired returns is easier than that of real required returns for a host of reasons we 
will not go into at this juncture, the usual comparison is nominal with nominal. 

INFORMATION TO ANALYZE AN ACQUISITION 
Investment proposals under consideration are not necessarily generated internally. A 
proposal can consist of the acquisition of a company or a portion thereof. The topic of 
acquisitions is treated in Chapter 23; in the present chapter and in Chapter 8 we con- 
sider the capital budgeting aspects of the problem. In principle, the prospective ac- 
quisition is much the same as any investment proposal; there is an initial outlay of 
cash or stock, followed by expected future benefits. The major difference is that, with 
an acquisition, the initial cost may not be established; indeed, it frequently is subject 
to bargaining. The framework for analyzing the expected return involved with an ac- 
quisition is simdar to that discussed earlier. The critical thing is the accurate measure- 
ment of incremental cash flows, a topic to which we now turn. 

Measuring Free Cash Flows 
To consider an acquisition in a capital budgeting framework, expected future cash 
flows must be expressed on a basis consistent with those for investment proposals 
generated internally. In evaluating the prospective acquisition, the buying com- 
pany should first estimate the future cash income that the acquisition is expected 
to add. Because we are interested in the marginal impact of the acquisition, these 
estimates should embody any expected economies, known as synergism, that are 
involved in the merger. (In Chapter 23 we explore synergy in greater detail.) 

In an acquisition, there are the usual problems in estimating future cash flows. 
The process may be somewhat easier than for a capital budgeting proposal, however, 
because the company being acquired is a going concern. The acquiring company 
buys more than assets; it buys experience, an organization, and proven performance. 
The estimates of sales and costs are based on past results; consequently, they are 
likely to be more accurate than the estimates for a new investment proposal. 

Free cash flows are what We are interested in what is known as free cash flows. These are the cash 
remain after al l  necessary flows that remain after we subtract from expected revenues expected costs and the 
expenditures, and they deter- capital expenditures necessary to sustain and hopefully improve the cash flows. 
mine an acquisition's value. For each future period, we begin with the incremental expected operating cash flow 
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before interest and taxes. This is known as EBITDA, earnings before interest, taxes, 
depreciation, and amortization. From the EBITDA estimate, we subtract three 
things: (1) expected taxes to be paid; (2) likely future capital expenditures, and 
(3) expected net additions to working capital, that is, receivable and inventories. 
The residual represents the free cash flow for the period. 

In making the various estimates, we isolate from consideration the capital struc- 
ture that results from the merger. The reason is that once the merger is consummated, 
the buying company can mod* the capital structure that immediately results. There- 
fore, incremental cash flows should be estimated value before interest charges. 

T A B L E  6 - 1  
Illustration of Incremental Cash Flows from an Acquisition 

Preparing the Cash Flows for Analysis 
To illustrate the information needed, suppose the incremental cash flows shown in 
Table 6-1 were expected from an acquisition. In the case of an acquisition invest- 
ment, the life of the project is indefinite. In many cases, analysts assume some 
horizon, such as 20 years, beyond which incremental cash flows are not estimated. 
Although the present-value effect of these distant cash flows usually is not mate- 
rial, we choose to show cash flows into perpetuity, denoted by M, SO that the valua- 
tion of a merger is consistent with the valuation of a common stock. In addition to 
expected free cash flows, the acquiring firm may wish to speclfy other possible 
cash-flow series. This can be done with a probability tree of possible free cash 
flows, a method taken up in Chapter 7. 

The free cash flows for our example are shown at the bottom of the table, and 
these are the basis on which value is judged. If such cash flows were discounted at 
an appropriate required return (discussed in Chapter B), we would obtain the ex- 
pected present value of the acquisition. If the cash price to be paid is known, it 
should be subtracted from the expected present value to obtain the expected net 
present value. With this information, one is able to evaluate the acquisition in the 
same manner as described earlier. In most cases, however, the price to be paid is 
not set and must be negotiated. 

Noncash Payments 
and Liability Assumption 
Now what if the acquisition were for other than cash? In many cases, the buyer as- 
sumes the liabilities of the company it acquires. Moreover, payment to the acquired 
company's stockholders may involve common stock, preferred stock, debt, cash, or 
some combination. Does not this complicate the matter? It does, but we must keep 
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our eye on the overriding valuation principle, that is, the value of the incremental 
free cash flows. The present-value figure obtained in the cash-flow format illus- 
trated represents the maximum "cash-equivalent" price to be paid. If securities 
other than cash are used in the acquisition, they should be converted to their cash- 
equivalent market values. If the acquiring firm assumes the liabilities of the ac- 
quired company, these too should be converted to their market values. Thus, the 
present value of incremental free cash flows sets an upper limit on the market 
value of all securities, including cash, used in payment, together with the market 
value of any liabilities assumed in the acquisition. In this way, we are able to sepa- 
rate the investment worth of an acquisition from the way it is financed. 

In Chapter 8 we investigate the question of whether an acquisition should be 
evaluated in isolation or as one of many companies whose stocks are publicly 
traded. Our concern in this chapter has been with the information needed for the 
various types of evaluation possible. We leave until later the valuation principles 
inherent in this problem. 

Capital budgeting involves the outlay of cur- 
rent funds in anticipation of future cash-flow 
benefits. Collection of cash-flow information is 
essential for the evaluation of investment pro- 
posals. The key is to measure incremental cash 
flows with and without the investment pro- 
posal being analyzed. Depreciation under the 
accelerated cost recovery system has a signifi- 
cant effect on the pattern of cash flows and, 
hence, on present value. Also affecting the pat- 
tern of cash flows is the presence of salvage 
value and a working capital requirement. 

Capital budgeting methods, including 
the average-rate-of-return and payback meth- 
ods, were examined under the assumption 
that the acceptance of any investment proposal 
does not change the business-risk complexion 
of the firm as perceived by suppliers of capital. 
The two discounted cash-flow methods-in- 
temal rate of return and net present value- 
are the only appropriate means by which to 
judge the economic contribution of an invest- 
ment proposal. The important distinctions be- 
tween the internal-rate-of-return method and 
the present-value method involve the implied 
compounding rate, the scale of investment, 
and the possibility of multiple internal rates of 
return. Depending on the situation, contrary 

answers can be given with respect to the ac- 
ceptance of mutually exclusive investment 
proposals. On theoretical grounds, a case can 
be made for the superiority of the present- 
value method, though in practice the IRR is 
popular. 

Capital rationing is likely to result in in- 
vestment decisions that are less than optimal. 
Inflation creates a disincentive for capital in- 
vestment because depreciation charges do not 
reflect replacement costs, and a firm's taxes 
grow at a faster rate than inflation. In estimat- 
ing cash flows, one should take account of an- 
ticipated inflation. Otherwise, a bias arises in 
using an inflation-adjusted required return and 
non-inflation-adjusted cash flows, and there is a 
tendency to reject some projects that should be 
accepted. 

In general, we can evaluate an acquisition 
in much the same manner and with much the 
same kind of information that we use for evalu- 
ating an investment proposal generated inter- 
nally. Free cash flows, after capital expenditures, 
are estimated taking account of likely synergies. 
The present value of these cash flows sets an up- 
per limit on the market value of all securities, in- 
cluding cash, to be paid together with the mar- 
ket value of any liabilities assumed. 
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Lorie and Savage were the first to point out 
that certain configurations of cash-flow 
streams have more than one internal rate of 
r e t ~ r n . ~  To illustrate the problem, suppose we 
had the following stream of cash flows corre- 
sponding to the "pump" proposal of Lorie 
and Savage: 

Cash flow 1 $1,600 $10,000 -$10,000 

In this example, a new, more effective pump is 
substituted for an existing pump. On an incre- 
mental basis, there is an initial outlay followed 
by net cash inflows resulting from the in- 
creased efficiency of the new pump. If the 
quantity of oil, for example, is fixed, the new 
pump will exhaust this supply quicker than the 
old pump would. Beyond this point of exhaus- 
tion, the new pump alternative would result in 
an incremental outflow, because the old pump 
would still be productive. 

'See James H. Lorie and Leonard J. Savage, "Three Prob- 
lems in Rationing Capital," Journal of Business, 28 (October 1955), 
229-39. 

F I G U R E  6 A - 1  I 

When we solve for the internal rate of re- 
turn for the above cash-flow stream, we find 
that it is not one rate but two: 25 percent and 
400 percent. This unusual situation is illus- 
trated in Fig. 6A-1, where the discount rate is 
plotted along the horizontal axis and net pres- 
ent value along the vertical axis. At a 0 rate of 
discount, the net present value of the project is 
simply the sum of all the cash flows. It is 
-$1,600 because total cash outflows exceed to- 
tal cash inflows. As the discount rate in- 
creases, the present value of the second-year 
outflow diminishes with respect to the first- 
year inflow and the present value of the pro- 
posal becomes positive when the discount rate 
exceeds 25 percent. As the discount rate in- 
creases beyond 100 percent, the present value 
of all future cash flows (years 1 and 2) dimin- 
ishes relative to the initial outflow of -$1,600. 
At 400 percent, the present value of all cash 
flows again becomes 0. 

This type of proposal differs from the 
usual case, shown in Fig. 6-2, in which net 
present value is a decreasing function of the 
discount rate, and in which there is but one in- 
ternal rate of return that equates the present 
value of all inflows with the present value of 
all outflows. An investment proposal may have 

100 2W 300 

W -500 DISCOUNT RATE (percent) 
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any number of internal rates of return, depend- nonconventional investment proposal, such as 
ing on the cash-flow pattern. Consider the fol- those illustrated, more than one of the roots are 
lowing series of cash flows: real numbers, and the present-value lime 

< * 

multiple rates of return, how does one decidc 
which is the correct rate? In our dual-rate cx- 

crosses the zero line more than once. For dual 

In this example, discount rates of 0, 100, and 
200 percent result in the net present value of all 
cash flows equaling 0. 

The number of internal rates of return is 
limited to the number of reversals of sign in the 
cash-flow stream. In the example, we have 
three reversals and three internal rates of re- 
turn. Although a multiple reversal in signs is a 
necessary condition for multiple internal rates 
of return, it is not sufficient for such an occur- 
rence. The occurrence of multiple internal rates 
of return also depends on the magnitude of 
cash flows. For the following series of cash 
flows, there is but one internal rate of return 
(32.5 percent), despite two reversals of sign 

Year 

Cash flow 

ample, is the correct rate 25 percent or 400 per- 
cent? Actually, neither rate is correct, because 
neither is a measure of investment worth. In 
essence, the firm has "borrowed" $10,000 from 
the project at the end of year 1 and will pay it 
back at the end of year 2. The relevant question 
is, What is it worth to the firm now to have the 
use of $10,000 for 1 year beginning at the end 
of year I?  This question, in turn, depends on 
the investment opportunities available to the 
firm for that period of time. If the firm could 
earn $2,000 on the use of these funds and real- 
ize these earnings at the end of the period, the 
value of this opportunity would be $2,000, to 
be received at the end of year 2. This amount 
would then be compared with the initial outlav 

0 1 2 3 
rates of return, for example, two of the roots 
are positive numbers. 

-$1,000 56,000 -$11,000 $6,000 When confronted with a proposal having 

We note that the equation for solving for the in- 
ternal rate of return, Eq. (6-3), is an nth degree 
polynomial, having n years in which cash 
flows occur. Therefore, the formula has n roots. 
For conventional investment proposals, only 
one of the roots is positive and n - 1 roots are 
negative or imaginary. As a result, the proposal 
is said to have a unique internal rate of return. 
In other words, the net-present-value line in 
Fig. 6-2 crosses the zero line only once. With a 

of $1,600 to determine whether the project is 

FINCOACH EXERCISES 

Year 

Cash flow 
In general, holding risk constant, a com- 

pany wishes to lend at as high a rate as possible 
and to borrow at as low a rate as possible. In the 
case of a project having multiple changes in 
signs, both lending and borrowing are involved. 
The best way to tackle the problem is to separate 
cash flows into their lending and borrowing com- 
ponents and then to use the net-present-value 
approach. In this way, the appropriate mini- 
mum required rate of return can be used on the 
lending side and the appropriate borrowing rate 
on that side. 

0 1 worthwhile. Similarly, other proposals can be 
evaluated in this manner to determine whether 

-$LOO0 $1,400 -5100 they are worthwhile. 
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37 " Self-Correction Problems 
ll @ 

1. Briarcliff Stove Company is considering a new product line to supplement its 
range line. It is anticipated that the new product line will involve cash invest- 
ments of $700,000 at time 0 and $1.0 million in year 1. After-tax cash inflows of 
$250,000 are expected in year 2, $300,000 in year 3, $350,000 in year 4, and 
$400,000 each year thereafter through year 10. Although the product line 
might be viable after year 10, the company prefers to be consemative and end 
all calculations at that time. 

a. If the required rate of return is 15 percent, what is the net present 
value of the project? Is it acceptable? 

b. What is its internal rate of return? 
c. What would be the case if the required rate of return were 10 percent? 
d. What is the project's payback period? 

2. Carbide Chemical Company is considering the replacement of two old machines 
with a new, more efficient machine. The old machines could be sold for $70,000 
in the secondary market. Their depreciated book value is $120,000 with a remain- 
ing useful and depreciable life of 8 years. Straight-line depreciation is used on 
these machines. The new machine can be purchased and installed for $480,000. It 
has a useful Me of 8 years, at the end of which a salvage value of $40,000 is ex- 
pected. The machine falls into the 5-year property class for accelerated cost recov- 
ery (depreciation) purposes. Due to its greater efficiency, the new machine is ex- 
pected to result in incremental annual savings of $120,000. The company's 
corporate tax rate is 34 percent, and if a loss occurs in any year on the project it is 
assumed that the company will receive a tax credit of 34 percent of such loss. 

a. What are the incremental cash inflows over the 8 years and what is 
the incremental cash outflow at time O? 

b. What is the project's net present value if the required rate of return is 
14 percent? 

3. The Platte River Perfect Cooker Company is evaluating three investment situa- 
tions: (1) produce a new line of aluminum skillets, (2) expand its existing 
cooker line to include several new sizes, and (3) develop a new, higher-quality 
line of cookers. If only the project in question is undertaken, the expected 
present values and the amounts of investment required are 

Investment Present Value of 
Project Required Future Cash Flows 

If projects 1 and 2 are jointly undertaken, there will be no economies; the in- 
vestments required and present values will simply be the sum of the parts. 
With projects 1 and 3, economies are possible in investment because one of the 
machines acquired can be used in both production processes. The total invest- 
ment required for projects 1 and 3 combined is $440,000. If projects 2 and 3 are 
undertaken, there are economies to be achieved in marketing and producing 
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the products but not in investment. The expected present value of future cash 
flows for projects 2 and 3 is $620,000. If all three projects are undertaken simul- 
taneously, the economies noted will still hold. However, a $125,000 extension 
on the plant will be necessary, as space is not available for all three projects. 
Which project or projects should be chosen? 

4. Insell Corporation is considering the acquisition of Fourier-Fox, Inc., which is 
in a related line of business. Fourier-Fox presently has a cash flow of $2 million 
per year. With a merger, synergism would be expected to result in a growth 
rate of this cash flow of 15 percent per year for 10 years, at the end of which 
level cash flows would be expected. To sustain the cash-flow stream, h e l l  will 
need to invest $1 million annually. For purposes of analysis and to be conser- 
vative, Insell limits its calculations of cash flows to 25 years. 

a. What expected annual cash flows would Insell realize from this acqui- 
sition? 

b. If its required rate of return is 18 percent, what is the maximum price 
Insell should pay? 

1. Lobears, Inc., is considering two investment proposals, labeled project A and 
project B, with the characteristics shown in the accompanying table. 

Project A Project B 

Profit Net Cash Profit Net Cash 
Period Cost after Taxes Flow Cost after Taxes Flow 

0 $9,000 - - $12,000 - - 
1 $1,000 $5,000 $1,000 $5,000 
2 1,000 4,000 1,000 5,000 
3 1,000 3,000 4,000 8,000 

For each project, compute its average rate of return, its payback period, and 
its net present value, using a discount rate of 15 percent. 

2. What criticisms may be offered against the average-rate-of-return method as 
a capital budgeting technique? What criticisms may be offered against the 
payback method? 

3. Zaire Electronics can make either of two investments at time 0. Assuming a 
required rate of return of 14 percent, determine for each project (a) the pay- 
back period; @) the net present value; (c) the profitability index; and (d) the 
internal rate of return. Assume the accelerated cost recovery system for de- 
preciation and that the asset falls in the 5-year property class and the corpo- 
rate tax rate is 34 percent. 

Period 

Project Cost 1 2 3 4 5 6 7 

A $28,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 $8,000 
B 20,000 5,000 5,000 6,000 6,000 7,000 7,000 7,000 
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4. Two mutually exclusive projects have projected cash flows as follows: 

Period 

Project 0 1 2 3 4 

a. Determine the internal rate of return for each project. 
b. Assuming a required rate of return of 10 percent, determine the net 

present value for each project. 
c. Which project would you select? What assumptions are inherent in 

your decision? 
5. The city of San Jose needs a number of new special-purpose trucks. It has re- p- ceived several bids and has closely evaluated the performance characteristics 

of the various trucks. Each Patterbilt truck costs $74,000, but it is "top-of-the- 
, ,-? line" equipment. The truck has a life of 8 years, assuming that the engine is 

rebuilt in the fifth year. Maintenance costs of $2,000 a year are expected in the 
first 4 years, followed by total maintenance and rebuilding costs of $13,000 in 
the fifth year. During the last 3 years, maintenance costs are expected to be 
$4,000 a year. At the end of 8 years, the truck will have an estimated scrap 
value of $9,000. 

A bid from Bulldog Trucks, Inc., is for $59,000 a truck; however, mainte- 
nance costs for this truck will be higher. In the first year, they are expected to 
be $3,000, and this amount is expected to increase by $1,500 a year through 
the eighth year. In year 4, the engine will need to be rebuilt, and this will cost 
the company $15,000 in addition to maintenance costs in that year. At the 
end of 8 years, the Bulldog truck will have an estimated scrap value of 
$5,000. 

The last bidder, Best Tractor and Trailer Company, has agreed to sell San 
Jose trucks at $44,000 each. Maintenance costs in the first 4 years are expected 
to be $4,000 the first year and to increase by $1,000 a year. For San Jose's pur- 
poses, the truck has a life of only 4 years. At that time it can be traded in for a 
new Best truck, which is expected to cost $52,000. The likely trade-in value of 
the old truck is $15,000. During years 5 through 8, the second truck is ex- 
pected to have maintenance costs of $5,000 in year 5, and these are expected 
to increase by $1,000 each year. At the end of 8 years, the second truck is ex- 
pected to have a resale or salvage value of $18,000. 

a. If the city of San Jose's cost of funds is 8 percent, which bid should it 
accept? Ignore any tax consideration, as the city pays no taxes. 

b. If its opportunity cost were 15 percent, would your answer change? . . 

6. Thoma Pharmaceutical Company may buy DNA testing equipment costing 
$60,000. This equipment is expected to reduce clinical staff labor costs by 
$20,000 annually. The equipment has a useful life of 5 years, but falls in the 
3-year property class for cost recovery (depreciation) purposes. No salvage 
value is expected at the end. The corporate tax rate for Thoma is 38 percent, 
and its required rate of return is 15 percent. (If profits before taxes on the proj- 
ect are negative in any year, the firm will receive a tax credit of 38 percent of 
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the loss in that year.) On the basis of this information, what is the net present 
value of the project? Is it acceptable? 

7. In Problem 6, suppose 6 percent inflation in labor cost savings is expected 
over the last 4 years, so that savings in the first year are $20,000, savings in 
the second year are $21,200, and so forth. 

a. If the required rate of return is still 15 percent, what is the net present 
value of the project? Is it acceptable? 

b. If the working capital requirement of $10,000 were required in addi- 
tion to the cost of the equipment and this additional investment were 
needed over the life ofA& project, what would be the effect on net 
present value? (All other things are the same as in part a,) 

8. The Lake Tahoe Ski Resort is studying a half-dozen capital improvement 
projects. It has allocated $1 million for capital budgeting purposes. The fol- 
lowing proposals and associated profitability indexes have been determined. 
The projects themselves are independent of one another. 

Project 
Profitability 

Amount Index 

Extend ski Lift 3 $500,000 1.21 
Build a new sports shop 150,000 .95 
Extend ski lift 4  350,000 1.20 
Build a new restaurant 450,000 1.18 
Add to housing complex 200,000 1.20 
Build an indoor skating rink 400,000 1.05 

a. With strict capital rationing, which of these investments should be un- 
dertaken? 

b. Is this an optimal strategy? 
9. The R.Z. Frank Company may acquire Azii Car Leasing Company. Frank esti- 

mates that Aziz will provide incremental net income after taxes of $2 million in 
the first year, $3 million the second, $4 million the third, $5 million in each of the 
years 4 through 6, and $6 million annually thereafter. W i g  to the need to re- 
plenish the fleet, heavier than usual investments are required in the first 2 years. 
Capital investments and depreciation charges are expected to be (in millions): 

Year 

1 2 3 4  5 6 7 0 N  

Capitalinvestment $5 $5 $4 $4 $4 $4 $4 
Depreciation 3 4 4 4 4 4  4 

The overall required rate of return is 15 percent. Compute the present value 
of the acquisition based on these expectations. If you had a range of possible 
outcomes, how would you obtain the information necessary to analyze the 
acquisition? 

10. An investment has an outlay of $800 today, an inflow of $5,000 at the end of 
1 year, and an outflow of $5,000 at the end of 2 years. What is its internal rate 
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of return? If the initial outlay were $1,250, what would be its IRR? (Hint: This 
case is an exception rather than the rule.) 

11. An investment has an inflow of $200 today, an outflow of $300 at the end of 
1 year, and an inflow of $400 at the end of 2 years. What is its internal rate of 
return? (Hint: Try calculating NPVs for a wide range of required returns.) 

1. a. 
Discount Present 

Year Cash Flow Factor (15%) Value 

0 $ (700,000) 1.00000 $(700,000) 
1 (1,000,000) ,86957 (869,570) 
2 250,000 ,75614 189,035 
3 300,000 ,65752 197,256 
4 350,000 ,57175 200,113 

Net present value = $(117,646) 

13.U188 for 10 years - 2.8550 for 4 ycars 

As the net present value is negative, the project is unacceptable. 
b. IRR = 13.20% 
c. The project would be acceptable. 
d. Payback period = 6 years: 

2. a. Incremental cash inflows: - 
1 3 4 5 6 7 8 

1. Savings $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 $120,000 
2. Depreciation, new 96,000 153,600 92,160 55,296 55,296 27,648 
3. Depreciation, old 15,000 15,000 15,000 15,000 15,000 15,000 15,000 ---- 15,000 
4. Incremental $ 81,000 $138,600 $ 77,160 $ 40,296 $ 40,296 $ 12,648 $ (15,000) $ (15,000) 

depreciation 
5. Profit before tax 39,000 (18,600) 42,840 79,704 79,704 107,352 135,000 135,000 

(1) - (4) 
6. Taxes (34%) 13,260 (6,324) 14,566 27,099 27,099 36,500 45,900 ---- 45,900 
7. Operating cash 

flow (1) - (6) $106,740 $126,324 $105,434 $ 92,901 $ 92,901 $ 83,500 $ 74,100 $ 74,100 
8. Salvage value 

x (1 - .34) ---- 26,400 
9. Net cash flow $106,740 $126,324 $105,434 $ 92,901 $ 92,901 $ 83,500 $ 74,100 $100,500 - ---- ---- 



162 Part 11 Investment in Assets and Required Returns 

Incremental cash outflow: 

Cost - Sale of old machines - Tax savings on book loss 
$480,000 - $70,000 - .34 ($120,000 - $70,000) = $393,000 

b. Net present value of $393,000 outflow and the cash inflows on line 9 
above at 14 percent = $75,139. The project is acceptable. 

Investment Present Value of Net 
Project Required Future Cash Flows Present Value 

1 $200,000 $290,000 $ 90,000 
2 115,000 185,000 70,000 
3 270,000 400,000 130,000 
1 and 2 315,000 475,000 160,000 
1 and 3 440,000 690,000 250,000 
2 and 3 385,000 620,000 235,000 
1,2, and 3 680,000 910,000 230,000 

Projects 1 and 3 should be chosen, as they provide the highest net present value. 

4. a. 
Present Value 

of Net 
Net Cash Flow 

Year Cash Flow Investment Cash Flow (18%) 
- -  

61,000,000 $1,300,000 $ 1,101,698 
1,000,000 1,645,000 1,181,406 
1,000,000 2,041,750 1,242,670 
1,000,000 2,498,013 1,288,450 
1,000,000 3,022,714 1,321,259 
1,000,000 3,626,122 1,343,224 
1,000,000 4,320,040 1,356,147 
1,000,000 5,118,046 1,361,605 
1,000,000 6,035,753 1,360,821 
1,000,000 7,091,116 8,253,350 

Total present value = $19,810,630 

b. The maximum price that is justified is approximately $19.8 million. It 
should be noted that these calculations use present-value tables. For 
cash flows going from years 10 to 25, we subtract the discount factor 
for 9 years of annuity payments, 4.3030, in Table B at the back of the 
book from that for 25 years, 5.4669. The difference 5.4669 - 4.3030 
= 1.1639 is the discount factor for cash flows for an annuity starting in 
year 10 and going through year 25. If a present-value function of a cal- 
culator is used, a slightly different total may be given due to rounding 
in the present-value tables. 
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C H A P T E R  

Risk and Real Options 
in Capital Bztdgeting 

U p to now we have worked with expected cash flows when In addition to risk, investment projects sometimes embody in 

assessing the worth of an investment project. In so doing, we them options for subsequent management decisions. Once a project 

ignored a fact of life. Expectations may not be realized. There is accepted, management may have the flexibility to make changes 

is risk associated with the cash-flow estimates as, alas, there is risk that will affect subsequent future cash flows andlor the project's 

associated with most elements of our I~ves. In the eyes of investors I fe. We call this ability a real, or managerial, optton, to distinguish 

and crediron, a company's business-r~sk complexion may change as it from a financial opt~on, presented In Chapter 5. However, the 

a result of the investments ~t chooses. The valuation impact of un- same valuation principles are at worh. Thus, this chapter deals with 

certain i~~vestnients is going to occupy us for two chapters, beg~n- how risk and real opt~ons may alter the treatment of capital tudget- 

ntnR with this one, in vihich ,xe take up the information necessary to ing teken up III Chapter 6. m 

make cntelligent e~~aluations 

QUANTIFYING RISK AND ITS APPRAISAL 
From Chapter 2, recall that risk was defined as the variability of possible outcomes 
from that which was expected. Put another way, it is the surprise element in the 
actual return, the other element being the expected outcome. As in Chapter 2, we 
will use the standard deviation as a measure of risk. This measure gives us infor- 
mation about the tightness of the probability distribution of possible outcomes. If 
investors and creditors are risk averse-and all available evidence suggests that 
they are-it behooves management to incorporate the risk of an investment pro- 
posal into its analysis of the proposal's worth. Otherwise, capital budgeting deci- 
sions are unlikely to be in accord with an objective of maximizing share price. 

We begin by considering a single project in which the cash flows are indepen- 
dent from period to period. Our concern is with measuring the overall riskiness of 
an investment proposal when the probability distributions of cash-flow outcomes 
for different periods are not necessarily the same. Figure 7-1 illustrates this idea; 
both the expected cash flow and the dispersion of the probability distribution 
change over time. Once we have presented the basic method of analysis under the 

Risk is the 
variability of 
possible outcomes. 
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F I G U R E  7 - 1  
Illustration of changing 

risk over time YEAR 

assumption of independent probability distributions, we shall move on to con- 
sider varying degrees of correlation of cash flows over time. 

Assumption of Independence 
With independence of cash flows over time, the outcome in period t does not de- 
pend on what happened in period t - 1. Stated differently, there is no causative re- 
lationship between cash flows from period to period. The mean of the probability 
distribution of possible net present values for a proposal is 

where x, is the expected net cash flow in period t ,  Rfis the risk-free rate, and n  the 
number of periods over which cash flows are expected. 

Risk-Free Rate for Discounting The risk-free rate is used at this time as the dis- 
count rate because we attempt to isolate the time value of money. To include a pre- 
mium for risk in the discount rate would result in double counting with 
respect to our analysis. The required rate of return for a project embodies a 
premium for risk. If this rate is used as the discount rate, we would be adjust- 
ing for risk in the discounting process itself. (The greater the discount rate, 
the greater the risk adjustment, assuming a constant risk-free rate.) We then would 
use the probability distribution of net present values to judge the risk of the proposal. 
However, the probability distribution is obtained using a risk-adjusted discount rate. 
(The greater the risk premium, and hence discount rate, the less the standard devia- 
tion computed in the formulas that follow.) In essence, we would adjust for risk a sec- 
ond time in our analysis of the dispersion of the probability distribution of possible 
net present values. Because of the problems inherent in double counting for risk, we 
take account only of the time value-of money in the discounting process.i 

'This is not to say that to accept or reject a proposal we should discount at the risk-free rate the mean cash 
flows. Indeed, in Chapter 8, we show that the appropriate discount rate is the required rate of return, which embodies 
a premium for the project's risk. For discounting the dispersion of the distribution, however, we use the risk-he rate 
for the foregoing reasons. 



Chapter 7 Risk and Real Op t ions  i n  Capital  Budget ing  167 

T A B L E  7 - 1  
Expected Cash Flows for Example Problem 

Standard Deviation Given the assumption of serial independence of cash flows 
for various future periods, the standard deviation of the probability distribution of 
net present values is 

where u, is the standard deviation of the probability distribution of possible net 
cash flows in period t. To illustrate the calculations involved with Eqs. (7-1) and 
(7-2), suppose we had an investment proposal costing $10,000 at time 0 and ex- 
pected to generate net cash flows during the first three periods with the probabili- 
ties shown in Table 7-1. The means of net cash flows for periods 1, 2, and 3 are 
$5,000, $4,000, and $4,000, respectively. The standard deviation of possible cash 
flows for period t, u,, is computed by 

where A,, is the xth possible net cash flow, A, is the mean net cash flow for period 
t, and P,, is the probability of occurrence of A,,. 

In the example, the standard deviation of possible net cash flows for period 1 is 

Final Calculations Because the probability distributions for periods 2 and 3 have 
the same dispersion about their expected values as that for period 1, a, and u, are 
$1,140 also. Given this information, we are able to calculate the net present value 
for the proposal as well as the standard deviation. If we assume a risk-free rate of 6 
percent, the net present value for the proposal is 
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Using Eq. (7-2), under the assumption of mutual independence of cash flows over 
time, the standard deviation is 

Standardizing the Dispersion 
The expected value and the standard deviation of the probability distribution of 
possible net present values give us a considerable amount of information by which 
to evaluate the risk of the investment proposal. If the probability distribution is ap- 
proximately normal (bell-shaped), we are able to calculate the probability of a pro- 
posal's providing a net present value of less than or more than a specified amount. 
The probability is found by determining the area under the curve to the left or to 
the right of a particular point of interest. 

To go to our previous illustration, suppose we want to determine the proba- 
bility that the net present value will be zero or less. To determine this probability, 
we first calculate the difference between zero and the net present value for the 

Standardizing project. In our example, this difference is -$1,635. We then standardize this differ- 
deviations from the ence by dividing it by the standard deviation of the probability distribution of pos- 
mean allows us to sible net present values. The formula is 
assess the probability 
of adversity. X - NPV 

S = 
u (7-4) 

where X is the outcome in which we are interested, NPV the mean of the probabil- 
ity distribution, and u the standard deviation. In our case 

This figure tells us that a net present value of zero lies ,928 standard deviation to 
the left of the mean of the probability distribution of possible net present values. 

Determining Probabilities of Adverse Events To determine the probability 
that the net present value of the project will be zero or less, we consult the nor- 
mal probability distribution table (Table C) at the back of the book. (More de- 
tailed tables are found in most statistics texts.) With respect to the problem at 
hand, we find with interpolation that there is a ,177 probability that an observa- 
tion will be less than -.928 standard deviations from the mean of that distribu- 
tion. Thus, there is a .I77 probability that the net present value of the proposal 
will be zero or less. Put another way, there is a ,177 probability that the internal 
rate of return of the project will be less than the risk-free rate. If we assume a con- 
tinuous distribution, the probability density function of our example problem can 
be shown as in Fig. 7-2. 

The mean of the probability distribution of possible net present values is 
$1,635. One standard deviation on either side of the mean gives us net present val- 
ues of -$I26 and $3,396. With a normal distribution, .683 of the distribution or area 
under the curve falls within one standard deviation on either side of the mean2 

'Approximately ,954 of a normal distribution falls wifhin two standard deviations on either side of the mean 
and ,997uithin three standard deviations. 
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NET PRESENT VALUE 

Thus, we know that there is approximately a two-thirds probability that the net 
present value of the proposal examined will be between -$I26 and $3,396. We 
know also that there is a .I77 probability that the net present value will be less than 
zero and a 323 probability that it will be greater than zero. By expressing differ- 
ences from the mean in terms of standard deviations, we are able to determine the 
probability that the net present value for an investment proposal will be greater 
than or less than a particular amount. 

Knowledge of these probabilities is fundamental for a realistic assessment of 
risk. Suppose the firm is considering another mutually exclusive investment project, 
proposal Y. The probability density function for this proposal is shown in Fig. 7-3, 
as is that for our example problem, proposal X. We see that the mean net present 
value for proposal Y, $2,500, is higher than that for proposal X, $1,635, but there is 
also greater dispersion of the probability distribution. If risk is directly related to 
dispersion, proposal Y has both a higher expected profitability and a greater risk 
than does proposal X. 

Information Generated 
The approach just outlined can be adapted to internal rates of return. What is in- 
volved is expression of the distribution in terms of possible internal rates of return 
as opposed to net present values. By varying the discount rate, Ry in Eq. (7-2), we 
obtain standard deviations for different discount rates. For each standard devia- 
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tion, the probability that net present value will be zero or less can be computed. 
These probabilities then are plotted with the discount rate along the horizontal 
axis in ascending order and with the corresponding probabilities on the vertical 
axis. A probability distribution of possible internal rates of retum emerges from 
which the mean and standard deviation can be computed. Using the standard de- 
viation together with the mean of possible internal rates of return, one is able to 
perform the same type of analysis as before. 

Nonnomal Distributions In the examples, we have assumed normal probabil- 
ity distributions. Although this property is desirable for purposes of calculation, it 
is not a necessary condition for the use of the foregoing approach. Even when the 
distribution is not normal, we usually are able to make reasonably strong probabil- 
ity statements by using Tchebycheff's inequality. This approach is based on the fact 
that regardless of the form of the distribution, there is a close relationship between 
the magnitude of deviations from the mean of the distribution and probability. 
Again, we are interested in the area under the curve, or probability density func- 
tion, that is to the left or right of a particular net present value or internal rate of 
return. By computing this area, we are able to determine the probability that the 
index will be greater than or less than a particular amount and judge the risk of 
the project accordingly. 

Biases in Obtaining Information Before closing this section, we must point out 
that the main difficulty associated with risky investments lies in obtaining cash- 
flow estimates from people, not in the mathematical manipulation of the data ob- 
tained. People being what they are, biases invariably creep into the process. Some- 
times the incentive compensation of managers is linked to the retum on assets 
relative to some standard. If this standard is based on the expected return for in- 
vestment projects, managers are likely to bias their estimates downward. In this 
way they are more likely to be able to exceed the standard. To ensure unbiased 
cash-flow forecasts, it is essential that the compensation of those doing the fore- 
casting is divorced from subsequent performance. 

In the adjustment for biases, one problem faced in any organization is over- 
adjustment. Sam makes a forecast that he regards as unbiased and sends it up 
through the chain of command for final project approval. Linda believes Sam to 
be consistently biased and adjusts the forecast before sending it forward. Pete 
does not trust Linda's adjusted forecast, so he makes an adjustment to correct for 
the perceived bias. So the process goes until the information finally reviewed by 
top management bears little resemblance to that originally provided by Sam. 
Also, there is the problem of accountability. Because capital investment projects 
involve returns over many years, it is difficult to go back to the person who 
made the forecast with the actual results. That person often has been transferred 
or has left the company. Although the best approach to correcting biases may be 
to present a forecaster with the actual results for a number of projects and to 
compare these results with the forecasts, this often is not possible for long-lived 
projects. 

In addition to the biases described, others also are possible. Although the fo- 
cus of this chapter is on the quantitative organization of data, we must be mindful 
of the fact that the accuracy of the final results depends heavily on behavioral con- 
siderations. Every effort must be made to provide an environment conducive to 
the unbiased forecasting of project cash flows. 
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Dependence of Cash Flows over Time 
Independent cash In the preceding section, we assumed serial independence of cash flows from one 
flows over t ime are less future period to another. For most investment proposals, however, the cash flow in 
risky than dependent one future period depends in part on the cash flows in previous periods. If an in- 
cash flows. vestment proposal turns bad in the early years, the probability is high that cash 

flows in later years also will be lower than originally expected. To assume that an 
extremely unfavorable or favorable outcome in the early life of an investment pro- 
posal will not affect the later outcome is unrealistic in most investment situations. 
The consequence of cash flows being correlated over time is that the standard de- 
viation of the probability distribution of possible net present values or possible in- 
ternal rates of return is larger than it would be if we assumed independence. The 
greater the degree of correlation, the greater the dispersion of the probability dis- 
tribution. The mean net present value, however, is the same, regardless of the de- 
gree of correlation over time. In this section, we explore varying degrees of depen- 
dence of cash flows over time. 

Perfect Correlation Cash flows are perfectly correlated over time if they devi- 
ate in exactly the same relative manner-if actual cash flows for all periods show 
the same relative deviation from the means of their respective probability distrib- 
utions of expected cash flows. In other words, the cash flow in period t depends 
entirely on what happened in previous periods. If the actual cash flow in period t 
is X standard deviations to the right of the mean of the probability distribution of 
possible cash flows for that period, actual cash flows in all other periods will be X 
standard deviations to the right of the means of their respective probability distri- 
butions. Stated differently, the cash flow in any period is a linear function of the 
cash flows in all other periods. The formula for the standard deviation of a per- 
fectly correlated stream of cash flows over time is 

To illustrate its use, consider the same example as before. The standard devi- 
ation for the proposal, using Eq. (7-5), is 

This compares with a standard deviation of $1,761 when we used Eq. (7-2) under 
the assumption of serial independence over time. Thus, the standard deviation for 
a perfectly correlated stream of cash flows is sigruficantly greater than the stan- 
dard deviation for the same stream under the assumption of mutual indepen- 
dence. The standard deviation for a less than perfectly correlated stream of cash 
flows will be somewhere between these two  value^.^ The probabilistic analysis of a 

3Frederick S. Hillier, "The Derivation of Probabilistic Momation for the Evaluation of Risky Investments," 
Management Science, 9 (April 1963), 413-57, combines the assumptions of mutual independence and perfect correla- 
tion of cash flows in developing a model to deal with mixed situations. Essentially, the overall cash flows of the firm 
are separated and classified as either independent or perfectly correlated over time. A formula is derived for calculat- 
ing the standard deviation. 
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project with a perfectly correlated stream of cash flows over time is the same as 
that illustrated previously for a project with an uncorrelated stream. 

Most projects have Moderate Correlation Where the cash flows of the firm are neither approxi- 
cash flows that  are mately independent nor perfectly correlated over time, the classification of the 
moderately correlated cash-flow stream as one or the other is not appropriate. One method for dealing 
over time. with the problem of moderate correlation is with a series of conditional probabil- 

ity distributions. Suppose the investment in a project costing $10,000 at time 0 is 
expected to generate net cash flows in periods 1,2, and 3 with the probabilities in 
Table 7-2. The table shows 27 possible cash-flow series. The last column depicts the 
joint probability of occurrence of a particular cash-flow series. For series 1, the 
joint probability of a -$6,000 cash flow in period 1 being followed by cash flows of 
-$2,000 and $5,000 in periods 2 and 3, respectively, is .25 X .30 X .25 = .01875. Sim- 
ilarly, joint probabilities for the other cash-flow series can be determined in this 
manner. 

The use of conditional probability distributions enables us to take account of 
the correlation of cash flows over time. In the above example, the cash flow in pe- 
riod 3 depends on what happened in periods 1 and 2; however, the correlation of 
cash flows over time is not perfect. With a given cash flow in period 1, the cash 
flow in period 2 can vary within a range. Similarly, the cash flow in period 3 can 
vary within a range, depending on the outcomes in periods 1 and 2. 

The calculation of the mean net present value using this approach is the same 
as in Eq. (7-1). The standard deviation may be determined mathematically for the 
simple case by 

where NPVx is the net present value for series x of net cash flows, covering all peri- 
ods, NPV is the mean net present value of the proposal, and Px is the probability of 
occurrence of that series. For the example, there are 27 possible series of cash 
flows, so that 1 = 27. The first series is represented by a net cash flow of -$10,000 
at time 0, -$6,000 at time 1, -$2,000 at time 2, and $5,000 at time 3. The probabil- 
ity of occurrence of that series is .01875. 

Simulation Unfortunately, for complex situations the mathematical calculation 
of the standard deviation is unfeasible. For these situations, we can approximate the 
standard deviation by means of simulation. With this method, we use random 
sampling to select cash-flow series for evaluation and calculate the net present 
value or internal rate of return for each selected series. When a random sample of 
sufficient size has been built up in this way, the mean and standard deviation of 
the probability distribution are estimated from the sample; this information is then 
analyzed in much the same manner as b e f ~ r e . ~  

We have seen that our assumption as to the degree of correlation of cash 
flows over time is important. If cash flows are highly correlated over time, the 

'The first comprehensive simulation of investment project risk was by David B. Hertz, "Risk Analysis in Capi- 
tal Investment," Harvard Business Review, 42 (January-February 19&1), 95-106. This modeling of new product risk 
remains a classic. 
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risk of a project will be considerably greater than if they are mutually inde- 
pendent, all other things being the same. Although independence often is as- 
sumed for ease of calculation, this assumption greatly underestimates project 
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risk if in fact the cash flows are highly correlated over time. Thus, it is important 
to give careful consideration to the likely degree of dependence of cash flows 
over time. Otherwise, the assessment of risk may well be distorted. Of the 
approaches for dealing with the problem, the use of conditional probabilities is 
the most accurate, although the most difficult to implement. Other approaches 
to moderately correlated cash flows could be illustrated, but the discussion 
in this section as well as in the next is sufficient to give a flavor of how to go 
about it. 

TOTAL RISK FOR MULTIPLE INVESTMENTS 
We have been measuring risk for a single investment project. When multiple in- 
vestment projects are involved, the measurement may differ from that for a sin- 
gle project, owing to the properties of diversifi~ation.~ Diversification of securi- 
ties was discussed in Chapter 3, and this concept applies also to capital assets. 
However, it is noteworthy that investment in capital assets differs from invest- 
ment in securities. For one thing, capital assets typically are not divisible, 
whereas securities are. Moreover, it usually is much more costly, and sometimes 
impossible, to divest oneself of a capital asset, whereas selling a marketable se- 
curity is relatively easy. Finally, there is the problem of mutual exclusion and 
contingency that does not occur with securities. All of these factors make diver- 
sification with respect to capital assets more "lumpy" than diversification with 
securities. Whether diversification of capital assets is a thing of value for the 
firm is a subject of considerable controversy, one that will be analyzed in Chap- 
ter 8. Our purpose here is only to show how to measure risk for combinations of 
risky investments, not to ponder whether such measurement is worthwhile. 
That comes later. 

Standard Deviation 
As was true earlier, the two pieces of information we seek are the mean and stan- 
dard deviation of the probability distribution of possible net present values for the 
combination of projects being analyzed. The mean usually is simply a weighted 

Total risk 1s the sum average for the projects making up the combination. From Chapter 3, we know 
of systematic and that the total variance, or risk, of a combination of risky investments depends to a 
unsystemat~c r~sk.  large extent on the degree of correlation between the investments. The standard 

deviation of the probability distribution of possible net present values for a portfo- 
lio of capital investments can be expressed as 

where m is the total number of assets in the portfolio, rj, is the expected cor- 
relation between the net present values for investments j and k, a, is the 
standard deviation for investment j, and uk is the standard deviation for in- 
vestment k. 

Equation (7-7) indicates that the standard deviation, or risk, of a portfolio 
of projects depends on (1) the degree of correlation between various projects and 
(2) the standard deviation of possible net present values for each project. We note 

The development of this section assrunes that the reader has studied portfolio selection in Chapter 3. 
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that the higher the degree of positive correlation, the greater the standard devia- 
tion of the portfolio of projects, all other things remaining constant. Moreover, the 
greater the standard deviations of the individual projects, the greater the standard 
deviation of the portfolio, if the correlation is positive. The standard deviations of 
the individual investment projects, necessary for the calculation of Eq. (7-7), are 
obtained through the methods presented earlier in the chapter. 

Correlation between Projects 
As was the case with a portfolio of securities discussed in Chapter 3, the correla- 
tion between expected net present values of two projects may be positive, nega- 
tive, or zero, depending on the nature of the association. A correlation coefficient 
of 1.00 indicates that the net present values of two investment proposals vary di- 
rectly in the same proportional manner; a correlation coefficient of 1 . 0 0  indicates 
that they vary inversely in the same proportional manner; and a zero correlation 
coefficient usually indicates that they are independent. 

Range of Correlation For most pairs of investment projects, the correlation coeffi- 
cient lies between 0 and 1.00. The lack of negatively correlated projects is due to most 
investments being correlated positively with the economy. Still, it is possible to find 
projects having low or moderate degrees of correlation. Projects in the same general 
line of business tend to be highly correlated with each other, whereas projects in es- 
sentially unrelated lines of buhes s  tend to have low degrees of correlation. 

Illustration To illustrate calculations with Eq. (7-7), suppose a firm has a single 
existing investment project, 1, and it is considering an additional project, 2. The 
projects have the following expected net present values, standard deviations, and 
correlation coefficients: 

The expected net present value of the combination of projects is simply the sum of 
the two separate net present values: 

NPV = $12,000 + $8,000 = $20,000 

The standard deviation for the combination, using Eq. (7-7), is 

Thus, the expected net present value of the firm increases from $12,000 to $20,000, 
and the standard deviation of possible net present values from $14,000 to $17,297 
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with the acceptance of project 2. As the number of projects increases, the calcula- 
tions become more cumbersome. Fortunately, computer programs exist that can 
readily solve for the standard deviation. 

Feasible Combinations and Dominance 
With the foregoing procedures, you can determine the mean and the standard de- 
viation of the probability distribution of possible net present values for a combina- 
tion of investments. A combination includes all existing investment projects and 
one or more proposals under consideration. We assume that a firm has existing in- 
vestment projects generating expected future cash flows and that disinvestment 
with respect to these projects is not possible. Existing projects comprise a subset 
that is included in all combinations. Proposals under consideration are assumed to 
represent all future proposals on the investment horizon. 

Dominance 
determines the 
efficient frontier of 
projects. 

Evaluating Feasible Combinations The next step involves analyzing feasible 
combinations of existing projects and proposals under consideration according to 
their net present values, and standard deviations, to see which combinations dom- 
inate. In Fig. 7-4, a scatter diagram, the expected net present value is along the ver- 
tical axis; the standard deviation is on the horizontal axis. Each dot represents a 
feasible combination of proposals under consideration and existing investment 
projects for the firm. 

Collectively, the dots represent the total set of feasible combinations of in- 
vestment opportunities available to the firm. This set corresponds to the opportu- 
nity set of security portfolios discussed in Chapter 3, the major difference being 
that combinations of investment projects are not as divisible as portfolios of securi- 
ties. Certain dots in Fig. 7-4 dominate others in the sense that they represent a 
higher net present value and the same standard deviation, a lower standard devia- 
tion and the same net present value, or both a higher net present value and a 
lower standard deviation. The dots that dominate others are those that are farthest 
to the left, and they correspond to the efficient frontier for an opportunity set of se- 
curity portfolios. 

Relation to Existing Portfolio If E represents the existing portfolio of investment 
projects, it is dominated by combination P with respect to net present value, by 
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combination B with respect to standard deviation, and by combinations H and L 
with respect to both net present value and standard deviation. Other dots domi- 
nate E, but these are not on the frontier. With the type of information in Fig. 7-4, 
most combinations of investment proposals can be e l i i a t e d  simply because they 
are dominated by other combinations. In Chapter 8, we take up the evaluation of 
this information and the acceptance criterion. Our purpose in this chapter is only 
to present the measurement of portfolio risk. 

We observe that the combination of projects ultimately chosen determines 
the new investment proposal or proposals that will be accepted. An exception oc- 
curs only when the portfolio selected is composed of existing projects. In 
this situation, no investment proposals under consideration would be accepted. In 
our case, the portfolio of existing projects is represented by dot E in Fig. 7-4. There- 
fore, the selection of any of the four outlying portfolios would imply the accep- 
tance of one or more new investment proposals. Those investment proposals un- 
der consideration but not in the portfolio finally selected would be rejected, of 
course. The incremental standard deviation and net pmsent value can be deter- 
mined by measuring on the horizontal and vertical axes the distance from dot E to 
the dot representing the combination finally selected. 

REAL OPTIONS IN  CAPITAL INVESTMENTS 
For the capital budgeting projects so far considered, cash flows were assumed out 
to some horizon and then discounted to present value. Investment projects are not 
necessarily set in concrete once they are accepted. Managers can, and often do, 
make changes that affect subsequent cash flows and/or the life of the project. 
These real, or managerial, options are embedded in the investment project. Slav- 
ish devotion to discounted cash-flow methods (DCF) often ignores these options 
and the future managerial flexibility that accompanies them, that is, the flexibility 
to alter old decisions when conditions change. 

Valuation in General 
The presence of real options enhances the worth of an investment project. Its 
worth can be viewed as the net present value of the project, calculated in the usual 
way, together with the value of the option(s). 

The option 
t o  change a t  
mid-stream is 
valuable. 

Project worth = NPV + Option value (7-8) 

The greater the number of options and the greater the uncertainty surrounding their 
use, the greater the second term in the equation and the greater the project's worth. 

Types of Real Options The types of real options available include 

1. The option to vary output. An important option is to expand production 
if conditions turn favorable and to contract production if conditions turn 
bad. The former is sometimes called a growth option, and the latter may 
actually involve the shutdown of production. 

2. The option to abandon. If a project has abandonment value, this effec- 
tively represents a put option to the project's owner. 

3. The option to postpone, also known as an investment timing option. For 
some projects there is the option to wait, thereby obtaining new informa- 
tion. 
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Sometimes these options are treated informally as qualitative factors when judging 
the worth of a project. It may be no more than "if such and such occurs, we will 
have the opportunity to do this." Real options are more difficult to value than are 
financial options; the option formulas taken up in Chapter 5 often do not work. 
Rather, resort must be made to decision trees, simulations, and ad hoc approaches. 

Although the three real options listed above are the most important, there are 
others. Sometimes a company will have flexibility in its production process. It may 
wish to build in the capability to change technology, depending on future input 
costs. In other situations there may be output flexibility, in that a production facil- 
ity can produce multiple products. The ability to shift the mix of output in re- 
sponse to market demand is a real option that surely has value6 

The Option to Expand 
For a manufacturing plant, management often has the option to make a follow-on 
investment. Gummy Glue Company is evaluating a new, revolutionary glue. It can 
build a plant that is capable of producing 25,000 cans a month. That level of pro- 
duction is not economical, from either a manufacturing or a marketing standpoint. 
As a result, the project's net present value is expected to be -53 million. According 
to classical DCF analysis, the project should be rejected. 

However, the new glue could be a winner. If it takes off, Gummy Glue Com- 
pany could then invest in a new plant, say two years hence, which would triple 
output and be highly efficient. However, the opportunity for this level of demand 
is not available unless an initial investment is made. (Without the initial invest- 
ment, the company would not have first-mover advantage.) 

There is a 50-50 chance the market will take off. If it does, the net present 
value of the new investment at the end of year 2 will be 515 million. When dis- 
counted at the required rate of return, NPV at time 0 is $11 million. If the market 
does not take off, the company will not invest further and incremental NPV at the 
end of year 2, by definition, is zero. The situation is depicted in Fig. 7-5. 
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'See Nalin Kulatilaka and Alan J. Marcus, "Project Valuation under Uncertainty: When Does DCF Fail?" Jour- 
nal ofApplied Corporate Finance, 5 (Fall 1992), 92-100, for a discussion of these and other real options. 
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Decision trees 
are a method for 
valuing real 
options. 

The mean of the distribution of possible NPV values associated with the op- 
tion is .5($11 million) + .5(0) = $5.5 million. Using Eq. (7-8) gives 

Project worth = -$3 million + $5.5 million 
= $2.5 million 

Even though the initial project has a negative NPV value, the option to expand 
more than offsets it. Because it embraces a valuable option, the project should be 
accepted. For sequential decisions of this sort, a decision tree allows analysis of 
the subsequent chance events. 

Initial Regional 
versus National Distribution 
A variation of this theme involves new product distribution. Major Munch Cereal 
Company is considering the introduction of a new cereal, honey-coated oat flakes. 
Initially, it must decide whether to distribute the product in the Midwest or na- 
tionally. Regional distribution will require an expenditure of $1 million for a new 
plant and for the initial marketing effort. Depending on demand during the first 2 
years, the company then would decide whether or not to expand to national distri- 
bution. If it goes from regional to national distribution, it will need to spend an ad- 
ditional $3 million for expansion of the existing plant and to make an additional 
marketing effort. Of course, Major Munch can distribute nationally from the very 
outset. If it does, it will cost $3 million to construct a plant and to launch the mar- 
keting of the product. We see that there are economies associated with distributing 
nationally at the outset. For one thing, building a large plant is less expensive than 
building a small one and having to enlarge it later. Moreover, there are economies 
in marketing. 

Decision Tree Approach Thus, the $1 million initial investment buys Major 
Munch Cereal Company an option to be exercised at the end of two years either 
to distribute nationally or to continue regional distribution. The nature of the 
option is illustrated graphically by the decision tree shown in Fig. 7-6. The 
squares represent decision points. The first decision is whether to distribute re- 
gionally or nationally. The circles represent chance event nodes. If the company 
decides to distribute nationallv at the outset, there is .4 probability that demand 
will prove to be high, .4 that demand will turn out to be medium, and .2 that it 
will be low. On the other hand, if the company distributes regionally, there is .5 
probability that demand will be high, .3 probability that it will be medium, and 
.2 probability that it will be low. At the end of year 2, the company must decide 
whether to continue to distribute regionally, in which case demand will con- 
tinue to be high, low, or medium, or whether it should distribute nationally, in 
which case the national demand is shown by the subsequent chance events in 
the figure. 

The expected net present values for the various branches are shown in Table 
7-3. This information is derived from the expected cash-flow streams for each 
branch using the risk-free rate as the discount rate. If Major Munch switches from 
regional to national distribution at the end of year 2, there is a cash expenditure of 
$3 million, and this represents a negative cash flow at that time. This outflow is in 
addition to the cash outflow of $1 million at time 0 for the regional plant. We need 
now to incorporate these net present values into our decision tree. In Fig. 7-7, they 
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Demand Probability Demand Probability 

Continue Regional High 1 .O 
Distribution \- 

,High 0.5 I:; Medium 
Distribute 
Nationally Low 0.1 

Continue Regional Medium 
Distribution \ 1.0 

, f M d m 0 . 3 q  High YE 
Medium 

Distribute 
Nationally Low 

Distribute 
Regionally 1 \ Continue Regional 

Distribution Low 1.0 
\/ 

Medium 
Distribute 
Nationally 

Low 

High 0.4 

/ 

F I G U R E  7 - 6  \ 
Decision tree: national 

versus regional 
distribution 

Low 0.2 

are shown at the branch tips indicating the expected net present values associated 
with the sequence of decisions and chance events comprising the branch. 

Optimal Set of Decisions You may determine the optimal sequence of decisions 
by "rolling back the tree from the right-hand side. In other words, first appraise 
the most distant decisions-namely, the choice of whether or not to switch from 
regional to national distribution. To do so, determine the mean net present value 
for national distribution, given that demand for the regional distribution proves to 
be high, medium, or low. The mean net present value is simply the net present val- 
ues at the branch tips times the probabilities of occurrence. For high regional de- 
mand, the net present value for subsequent national distribution is 

NPV = .6(4,096.9) + .3(1,573.1) + .I(-704.1) (7-9) 
= $2,859.6 
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T A B L E  7 - 3  
Expected Net Present Values for Various Branches 
of Decision Tree (in Thousands) 

This amount appears at the chance event node for national distribution, given high 
regional demand. 

In a similar fashion, the means of net present value for national distribution, 
given medium and low regional demands, are computed and shown at the appro- 
priate chance event nodes. We note in Fig. 7-7 that the net present value for na- 
tional distribution, given low regional demand, is -$1,363,800. This figure com- 
pares with an expected net present value of -$637,100 if the company continues 
with regional distribution. Thus, if regional demand is low, the company should 
not distribute nationally but should continue to distribute regionally. On the other 
hand, if regional demand turns out to be either high or medium, Major Munch 
should go to national distribution, for the net present value is higher than it is if 
the firm continues with regional distribution. By backward induction, then, you 
are able to determine the optimal decision at the most distant decision point. 

Comparing NPVs The next step is to determine the optimal decision at the first 
decision point; that is, to decide whether to distribute nationally or regionally at 
the outset. The mean net present value for regional distribution, given optimal de- 
cisions at decision point 2, is 
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Probability Conditional Net Present 
Probability Value 

Continue Regional 947.4 
Distribution 

4,096.9 

1,573.1 

-704.1 
NPV = 2,859.6 

Continue Regional 
Distribution \ 1.0 136.2 

NPV - 1,589.8 3,377.4 
7 

932.6 

Distribute Nationally -1426.8 
NPV = 958.2 

Distribute 
Regionally 1 \ Continue Regional 

Distribution 637.1 

Distribute Nationally 0.7 
NPV = -1363.8 

-2,307.5 

F I G U R E  7 - 7  
Decision tree: net 
present values of 

branches 

Note that if regional demand is high or medium, we use the net present value as- 
sociated with subsequent national distribution. If regional demand is low, we use the 
net present value associated with continuing regional distribution. The net present 
value for initial national distribution is 

NPV = .4(3,830.5) + .4(851.6) + .2(-1,927.3) (7-11) 
= $1,487.4 

Thus, the mean net present value for initial regional distribution exceeds that 
for initial national distribution. This occurs despite the fact that it is more econom- 
ical to build the plant and initiate the marketing effort all at once. However, initial 
regional distribution gives the company the option to expand only if demand 
proves strong. The mean of the distribution of NPVs is $102,400 higher, after re- 
covery of the $1 million "cost" of the managerial option to expand. 
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value provides a 
safety net of sorts for 
projects that  go awry. 
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The Option to Abandon 
A second option is to abandon a project after it is undertaken. This may consist of 
selling the asset, where a company realizes cash upon its disposal. However, an asset 
does not have to be sold to realize abandonment value. It simply may be employed in 
another area of the enterprise. In either case, an abandonment value can be estimated. 
Effectively, the ability to abandon a project represents a put option for the company. 

The economic rationale for abandonment is the same as that for capital budget- 
ing. Funds should be removed from a project, or disinvested, whenever the project 
does not economically justify their use. In general, an investment project should be 
abandoned when (1) its abandonment value exceeds the present value of the pro- 
ject's subsequent future cash flows and (2) it is better to abandon then than in the h- 
ture. With the ability to abandon, the worth of an investment project may be en- 
hanced. 

NPV without Value of (7-12) 
Project worth = abandonment + abandonment 

option option 

The recognition of later abandonment may have a significant effect on project se- 
lection. 

Taking Account of Present and Future The abandonment rule posed can be ex- 
pressed more formally as7 

1. Compute the present value of the sum of cash flows expected to be gen- 
erated from the project and the expected abandonment value at the end 
of the holding period. If there were n years remaining in the life of the 
project, we would have the following formula: 

where 

PVy0 = present value at time T of expected future net cash flows through 
period a, plus the present value of the expected abandonment 
value at the end of period a 

a = period in which the project is abandoned 
A, = expected net cash flow of the project in period t 
k = required rate of return 

AV, = expected abandonment value at the end of period a 

2. For a = n, compute PV,.,. If PVT, is greater than the current abandonment 
value, AV,, we continue to hold the project and evaluate it at time 
T + 1, based on our expectations at that time. 

'See Alexander A. Robichek and James C. Van Horne, "Abandonment Value and Capital Budgeting," Journal of 
Finance, 22 (December 1967). 557-89; Edward A. Dyl and Hugh W. Long, "Comment," Journal of Finance, 24 (March 
196Y), 88-95; and Robichek and Van Home, "Reply" E d . ,  pp. 96-97. 
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3. If PVTn is less than or equal to AVT, we compute PVTe for a = n - 1. 
If PVT, -, is greater than AVT, we continue to hold the project as in 
item 2. If PVT, - , sAVT,  we compute PVva for a = n - 2 and compare 
it with AVT. This procedure is continued until either a decision to hold 
the project is reached or a = T + 1. 

4. If PVTc 5 AVT for all T + 1 5 a 5 n, then we would abandon the project at 
time T. 

In other words, these steps would have us abandon a project only if the pres- 
ent value of possible future benefits is less than the current abandonment value 
and if it appears better to abandon now than in the future. When the above rules 
suggest that a project should be given up, we would make less than optimum use 
of capital if we continued. 

Illustration Wonka Tractor Company is considering a new plant to produce the 
Wonka I11 lawn tractor. This tractor will be produced for only 1 or 2 years, as the 
Wonka IV, now on the drawing board, will replace it. The proposal costs $3 mil- 
lion, and the cash flows and their probabilities of occurrence are shown as a series 
of conditional probabilities in Table 7-4. For simplicity of illustration, we assume 
that after the second year, the proposal is not expected to provide any cash flow or 
residual value. We also assume an expected abandonment value of $1.5 million at 
the end of the first period. There are nine possible series of cash flows over the 
2-year period, the first series representing a cash flow of $1 million in period 1, fol- 
lowed by a cash flow of 0 in period 2. The joint probability of each series of 
cash flows is shown in the last column of the table; for the first series, it is 
.25 X .25 = ,0625. 

T A B L E  7 - 4  
Conditional Probabilih. Distribution Series for Abandonment Example 
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If we assume a required rate of return of 10 percent and use this rate as 

our discount factor, we are able to determine the expected net present value of 
the proposal without abandonment by (1) computing the net present value for 
each cash-flow series, (2) obtaining the expected net present value for each se- 
ries by multiplying the computed net present value by the probability of occur- 
rence of that series, and (3) adding the expected net present values of all se- 
quences. Carrying out these computations, we find the mean net present value 
to be $445,246. 

Abandonment Option Makes Situation Better When we allow for the possi- 
bility of abandonment, however, the results change dramatically. Following the 
decision rules specified earlier, Wonka Tractor would divest itself of the project if 
its abandonment value at the end of period 1 exceeded the expected cash flows 
for the subsequent period, discounted at 10 percent. Because cash flows are ex- 
pected for only two periods, the possibility of abandoning the project beyond pe- 
riod 1 does not exist. Consequently, a number of the computational steps in- 
volved in the abandonment decision rules discussed are not applicable in this 
case. Referring again to Table 7-4, we find that we should abandon the project at 
the end of the first period if the cash flow in that period turns out to be $1 mil- 
lion. The reason is that the mean present value of possible cash flows in period 2, 
discounted to period 1, $909,091, is less than the abandonment value at the end 
of the period, $1.5 million. If the cash flow in period 1 turns out to be either $2 
million or $3 million, however, abandonment would not be worthwhile because 
the mean present value of period 2 cash flows discounted to period 1 exceeds 
$1.5 million. 

When we allow for abandonment, the expected cash flows shown in Table 
7-4 must be revised; these revisions are shown in Table 7-5. Recalculating the mean 
net present value for the proposal, based on the information, we find it to be 

T A B L E  7 - 5  
Conditional Probabilitv Distribution Series for Revised Case 
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$579,544. A significant improvement occurs because a portion of the downside is 
eliminated if the project is abandoned when events turn ~nfavorable.~ 

The option to abandon is more valuable the greater the volatility of cash flows 
for a project. The abandonment option, like other real options, lets the good times 
roll while mitigating the effect of bad outcomes by exercise of the option. To the ex- 
tent the option has value, it may change a reject signal for a project into an accept 
signal. 

Ongoing Abandonment Evaluations In addition to evaluating new investment 
proposals, the procedure outlined above can be used for continually evaluating 
existing investment projects, deciding whether it is better to continue with the 
project or to abandon it and employ the funds elsewhere. Even though the proj- 
ect is profitable, it may make sense to abandon it if the abandonment value is suf- 
fiaently high. In other words, the optimal time to abandon is the point where the 
combination of expected future cash flows and future abandonment value has 
the highest present value. Through the continual assessment of projects, a com- 
pany is able to weed out those that no longer are economically viable. 

The Option to Postpone or Time 
For some investment projects, there is the option to wait. That is, the project does 
not have to be undertaken immediately. By waiting, you obtain new information 
on the market, on prices, on costs, and perhaps on other things. However, you give 
up the interim cash flows and, possibly, "first mover" advantage in the market- 
place. 

A mining operation, where the site is owned, involves a decision to begin ex- 
traction now or to wait. Here the new information has largely to do with the price 
of the metal. The cost of exercising the option is the extraction cost. With com- 
modities, such as metals, the value of the option depends importantly on the 
volatility of commodity price. In other words, the mine is an option on the com- 
modity contained therein. With an operating mine, there is the option to shut it 
down if price goes too low. This does not mean abandonment, as the mine contin- 
ues to be owned and can be reopened. Brennan and Schwartz derive optimal 
points at which to open or shut a gold mine, depending on the price of gold.9 They 
treat the problem as a complex option. 

Noncommodity Situations Most business decision situations do not hinge on 
the price of a commodity. As a result, they do not lend themselves to formulation 
in the option pricing context presented in Chapter 5. Still, the principles are similar, 
though improvisation is necessary. Consider a new product decision where man- 
agement has the option to launch now or to defer. If the product is launched now, 

'In studying plant closings, Michael J. Gamhola and George P. Tsetkos, "The Information Content of Plant 
Closing Announcements: Evidence from Financial Profiles and the Stock Price Reaction," Financial Mnnagement, 21 
(Summer 1992), 31-40, find a negative stock market rraction to the announcement consistent with a decline in prof- 
itability 

Wichael J. Brennan and Eduardo S. Schwa&, "A New Approach to Evaluating Natural l<esource Invest- 
ments." Midlmzd Corporate Finance Journal, 3 (Spring 1985). 37-47. Additionally, see Robert L. McDonald and Daniel R. 
Siegel, "Investment and the Valuation of Firms When There Is an Option to Shut Down," lnternat~onal Ecaomic Re- 
nim, 26 Uune 1985), 331-49; Robert L. McDonald and Daniel R. Siegel, "The Value of Waiting to Invest," Quarterly 
Journal of Economics, 101 (November 1986), 707-27; and Avinash K. Dixit, "Enhy and Exit Decisions undcr Uncer- 
taintv,"Journal of Political Economy, 97 uune 1989), 620-38. 
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the company will realize cash flows earlier than if it waits. This is like having an 
option on a dividend-paying stock. Exercise now and you get the near future divi- 
dends, but you give up the option. If you wait, you may be able to exercise to 
more advantage. The greater the volatility of possible outcomes, of course, the 
greater the value of the option. 

If the option value for a new product is large, management may want to de- 
fer product launch even though the project has a positive net present value if un- 
dertaken now. However, one must make sure the option remains open. Much 
can change in the new product area, and you lose first mover advantage. These 
considerations may temper the value associated with waiting. Still, the greater 
the uncertainty, the greater the incentive to wait, thereby keeping the option 
alive.1° 

Final Observations on Real Options 
The real options discussed-varying output, abandonment, and postponement or 
timing-have a common thread. Because they limit the downside, the greater the 
variance or uncertainty associated with the future, the more valuable these op- 
tions. As our preceding discussion reflects, there are differences between financial 
options and real options. Option pricing theory tells us an exact relationship be- 
tween the value of an option and the price of the associated asset, based on the 
idea that a riskless hedged position should provide a return no more than or less 
than the risk-free rate. Market equilibration depends on highly efficient, arbitrage- 
driven financial markets. Because product markets are not nearly so efficient, real 
options are different. 

You cannot use risk neutrality to factor out implied variances, as you can 
with financial options. The exercise price of a real option can change over time. 
Moreover, volatility is difficult to measure, as you seldom have past market value 
changes on which to base an estimate. The opportunity cost to waiting to exercise 
a real option is not nearly as precise as giving up dividends on a dividend-paying 
stock. These and other differences cause a real option to be much more difficult to 
value than a financial option. 

Still, the overall option pricing framework can be applied to real options, de- 
spite the difficulty in measurement. Recognition of management flexibility can al- 
ter an initial decision to accept or reject a project. A reject deasion using classical 
DCF analysis can be reversed if the option value is high enough. An accept deci- 
sion can be turned into a postponement decision if the option value more than off- 
sets the early cash flows. Though a DCF approach to determining net present 
value is an appropriate starting place, in many cases it needs to be modified for 
real options. 

In the context of our discussion of risk in the first part of the chapter, more 
uncertainty was a negative. In the context of real options, however, more uncer- 
tainty is a positive. Volatility makes the option more valuable as long as the option 
remains open. Thus, we have two distinctly different considerations of risk in this 
chapter. Which dominates depends on the situation. 

l0Avinash K. Dixit and Robert S. Pindyck, "The Options Approach to Capital Inveshnent," Haruord Business Re- 
uim, 73 (May-June 1995), 105-15. 
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Because investment proposals entail differing 
degrees of business risk, we must analyze not 
only their expected profitability but also the 
possible deviations from that expectation. Risk 
is expressed in terms of the dispersion of the 
probability distribution of possible net present 
values or possible internal rates of return and is 
measured by the standard deviation. 

By measuring the standard deviation un- 
der a variety of assumptions and using it in rela- 
tion to the expected value of the distribution, we 
try to determine the probability that certain 
events will occur. Risk can be measured under 
the assumptions of serial independence of cash 
flows over time or their dependence. For dealing 
with situations of moderate correlation of cash 
flows over time, probability trees are useful. Si- 
ulation techniques often can be applied to the 
problem of how to analyze risky investments. 
Although the portfolio approach has merit only 
under certain circumstances, it is one way to 
measure the marginal risk of a project in relation 
to others that exist or are being considered. 

Real options often are important in capital 
budgeting. This term simply means flexibility of 
management to alter a previous decision. An in- 

@ 
m q e l f - C o r r e c t i o n  Problems 

vestment project's worth can be viewed as its net 
present value, calculated using classical dis- 
counted cash-flow analysis, together with the 
value of the option. The greater the uncertainty 
surrounding the use of the option, the greater its 
value. Real options include the option to vary out- 
put, expanding or contracting depending on de- 
mand, the ophon to abandon, and the option to 
postpone, or time, investment. Consideration of 
these various options can cause a reject decision 
on a capital budgeting project to turn into an ac- 
cept decision and an accept decision to turn into a 
decision to postpone. In analyzing managerial op- 
tions, decision trees often are used to come to 
grips with the sequential n a t w  of the problem. 

In the next chapter, we consider the evalua- 
tion of investments when we have information 
about risk and expected return developed in this 
chapter. We shall investigate the acceptance or 
rejection of risky investments in relation to the 
objective of maximizing share price. Our discus- 
sion will involve us in the valuation of the firm 
and in the considerable theoretical controversy 
that surrounds the question of risky investments 
and acquisitions. Again, we point out that Chap- 
ters 7 and 8 must be treated as a package. 

1. Gomez Drug Products Company could invest in a new drug project with an 
estimated life of 3 years. If demand for the new drug in the first period is fa- 
vorable, it is almost certain that it will be favorable in periods 2 and 3. By the 
same token, i f  demand is low in the first period, it will be low in the two sub- 
sequent periods as well. Owing to this likely demand relationship, an assump- 
tion of perfect correlation of cash flows over time is appropriate. The cost of 
the project is $1 million, and possible cash flows for the three periods are: 

Period 1 Period 2 Period 3 

CASH CASH CASH 
PROBABILITY FLOW PROBABILITY FLOW PROBABILITY FLOW 
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a. Assuming that the risk-free rate is 8 percent and that it is used as the 

discount rate, calculate the expected value and standard deviation of 
the probability distribution of possible net present values. 

b. Assuming a normal distribution, what is the probability of the project 
providing a net present value of (1) zero or less? (2) $300,000 or more? 
(3) $1,000,000 or more? 

c. Is the standard deviation calculated larger or smaller than it would be 
under an assumption of independence of cash flows over time? 

2. Zello Creamery Company would like a new product line-puddings. The ex- 
pected value and standard deviation of the probability distribution of possible 
net present values for the product line are $12,000 and $9,000, respectively. The 
company's existing lines -are ice cream, cottage cheese, and y&rt. The ex- 
pected values of net present value and standard deviations for these product 
lines are: 

Net Present Value u 

Ice cream $16,000 $8,000 
Cottage cheese 20,000 7,000 
Yogurt 10,000 4,000 

The correlation coefficients between products are: 

Ice Cottage 
Cream Cheese Yogurt Pudding 

Ice cream 1.00 
Cottage cheese .90 1 .OO 
Yogurt .SO .84 1.00 
Pudding .40 .20 .30 1.00 

a. Compute the expected value and the standard deviation of the proba- 
bility distribution of possible net present values for a combination 
consisting of existing products. 

b. Compute the expected value and standard deviation for a combina- 
tion consisting of existing products plus pudding. Compare your re- 
sults in parts a and b. What can you say about the pudding line? 

3. Feldstein Drug Company is considering a new drug, which would be sold 
over the counter without a prescription. To develop the drug and to mar- 
ket it on a regional basis will cost $12 million over the next 2 years, $6 mil- 
lion in each year. Expected cash inflows associated with the project for 
years 3 through 8 are $1 million, $2 million, $4 million, $4 million, $3 mil- 
lion, and $1 million, respectively. If the project is successful, at the end of 
year 5 the company will have the option to invest an additional $10 mil- 
lion to secure a national market. The probability of success is .60; if not 
successful, the company will not invest the $10 million and there will be 
no incremental expected cash flows. If successful, however, cash flows are 
expected to be $6 million higher in each of the years 6 through 10 than 
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would otherwise be the case with a probability of .50, and $4 million 
higher with a probability of .50. The company's required rate of return for 
the project is 14 percent. 
a. What is the net present value of the initial project? Is it acceptable? 
b. What is the worth of the project if we take account of the option to ex- 

pand? Is the project acceptable? 

1. The probability distribution of possible net present values for project X has an 
expected value of $20,000 and a standard deviation of $10,000. Assuming a 
normal distribution, calculate the probability that the net present value will 
be zero or less; that it will be greater than $30,000; and that it will be less than 
$5,000. 

2. The Dewitt Corporation has determined the following discrete probability 
distributions for net cash flows generated by a contemplated project: 

Period I Period 2 Period 3 

CASH CASH CASH 
PROBABILITY FLOW PROBABILITY FLOW PROBABILITY FLOW 

a. Assume that probability distributions of cash flows for future periods 
are independent. Also, assume that the risk-free rate is 7 percent. If the 
proposal will require an initial outlay of 55,000, determine the mean 
net present value. 

b. Determine the standard deviation about the mean. 
c. If the total distribution is approximately normal and assumed contin- 

uous, what is the probability of the net present value being zero or 
less? 

d. What is the probability that the net present value will be greater than 
zero? 

e. What is the probability that the profitability index will be 1.00 or less? 
f. What is the probability that the profitability index will be greater than 

2.00? 
3. Ponape Lumber Company is evaluating a new saw with a life of 2 years. The 

saw costs $3,000, and future after-tax cash flows depend on demand for the 
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company's products. The probability tree of possible future cash flows associ- 
ated with the new saw is: 

Year l Year 2 

INITIAL CASH CONDITIONAL CASH 
PROBABILITY FLOW PROBABILITY FLOW Branch 

a. What are the joint probabilities of occurrence of the various branches? 
b. If the risk-free rate is 10 percent, what are the mean and standard 

deviation of the probability distribution of possible net present val- 
ues? 

c. Assuming a normal distribution, what is the probability the actual net 
present value will be less than zero? 

4. Xonics Graphics is evaluating a new technology for its reproduction equip- 
ment. The technology will have a 3-year life and cost $1,000. Its impact on 
cash flows is subject to risk. Management estimates that there is a 50-50 
chance that the technology will either save the company $1,000 in the first 
year or save it nothing at all. If nothing at all, savings in the last 2 years 
would be zero. Even worse, in the second year an additional outlay of $300 
may be required to convert back to the original process, for the new technol- 
ogy may result in less efficiency. Management attaches a 40 percent probabil- 
ity to this occurrence, given the fact that the new technology "bombs out" in 
the first year. If the technology proves itself, second-year cash flows may be 
either $1,800, $1,400, or $1,000, with probabilities of .20, .60, and .20, respec- 
tively. In the third year, cash inflows are expected to be $200 greater or $200 
less than the cash flow in period 2, with an equal chance of occurrence. 
(Again, these cash flows depend on the cash flow in period 1 being $1,000.) 
All the cash flows are after taxes. 

a. Set up a probability tree to depict the foregoing cash-flow possibilities. 
b. Calculate a net present value for each three-year possibility, using a 

risk-free rate of 5 percent. 
c. What is the risk of the project? 

5. The Hume Corporation is faced with several possible investment projects. For 
each, the total cash outflow required will occur in the initial period. The cash 
outflows, expected net present values, and standard deviations are as follows. 
(All projects have been discounted at a risk-free rate of 8 percent, and it is as- 
sumed that the distributions of their possible net present values are normal.) 
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Net Present 
Project Cost Value u 

A $100,000 $lO,OOO $20,000 
B 50,000 10,000 30,000 
C 200,000 25,000 10,000 
D 10,000 5,000 10,000 
E 500,000 75,000 75,000 

a. Determine the coefficient of variation for each of these projects. (Use 
cost plus net present value in the denominator of the coefficient.) 

b. Ignoring size, do you find some projects clearly dominated by others? 
c. May size be ignored? 
d. What is the probability that each of the projects will have a net present 

value greater than O? 
e. What decision rule would you suggest for adoption of projects within 

this context? Which (if any) of the foregoing projects would be 
adopted under your rule? 

6.  The Windrop Company will invest in two of three possible proposals, the 
cash flows of which are normally distributed. The expected net present value 
(discounted at the risk-free rate) and the standard deviation for each proposal 
are given as follows: 

Proposal 

Expected net present value 1 $10,000 $8,000 $6,000 

Standard deviation 1 4,000 3,000 4,000 

Assuming the following correlation coefficients for each possible combina- 
tion, which two proposals dominate? 

Proposal and2 1 and 3 2 and 3 

1.00 .60 .40 .70 

7. The Plaza Corporation is confronted with several combinations of risky in- 
vestments. 

Net Present 
Old Portfolio Value u 
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Net Present 
New Portfolio Value a 

a. Plot the portfolios. 
b. Which portfolios dominate? 

8. The Ferret Pet Company is considering a new location. If it constructs an 
office and 100 cages, the cost will be $100,000 and the project is likely to 
produce net cash flows of $17,000 per year for 15 years, after which the 
leasehold on the land expires and there will be no residual value. The com- 
pany's required return is 18 percent. If the location proves favorable, Ferret 
Pet will be able to expand by another 100 cages at the end of 4 years. The 
cost per cage would be $200. With the new cages, incremental net cash 
flows of $17,000 per year for years 5 through 15 would be expected. The 
company believes there is a 50-50 chance that the location will prove to be 
a favorable one. 

a. Is the initial project acceptable? 
b. What is the value of the option? the worth of the project with the op- 

tion? Is it acceptable? 
9. The Kazin Corporation is introducing a new product, which it can distribute 

initially either in the state of Georgia or in the entire Southeast. If it distrib- 
utes in Georgia alone, plant and marketing will cost $5 million, and Kazin can 
reevaluate the project at the end of 3 years to decide whether to go regional. 
To go regional at the end of the 3 years would cost another $10 million. To 
distribute regionally from the outset would cost $12 million. The risk-free rate 
is 4 percent. In either case, the product will have a life of 6 years, after which 
the plant will be worthless. Given the graphical information in Figure 7-8 and 
the following data, what policy should Kazin adopt? 

Expected Cash Flows (in Thousands) 

Year 

Branch 0 1 2 3 4 5 6 
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Demand Probability Demand Probability 

Continue 
Statewide \ Hi& 1.0 (1) 

High 0.7 

Distribute 
Regionally 

Distribute n Continue 
Statewide \ Low 1 .O Statewide 

(4) 

Regionally 

Distribute 
F 1 G U R E 7 - 8 Regionally High 0.6 (7) 

Decision tree: statewide 
versus regional 

distribution 

10. ABC Corporation is ordering a special-purpose piece of machinery costing 
$9,000 with a life of 2 years, after which there is no expected salvage value. 
The possible incremental net cash flows are: 

Year l Year 2 

CASH CASH CONDITIONAL 
FLOW PROBABILITY FLOW PROBABILITY 
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The company's required rate of return for this investment is 8 percent. 

a. Calculate the mean of the probability distribution of possible net pres- 
ent values. 

b. Suppose now that the possibility of abandonment exists and that the 
abandonment value of the project at the end of year 1 is $4,500. Calcu- 
late the new mean NPV, assuming the company abandons the project 
if it is worthwhile to do so. Compare your calculations with those in 
part a. What are the implications? 

i!#Q 
iir* Solut ions t o  S e l f - c o r r e c t i o n  P r o b l e m s  

1. a. The expected values of the distributions of cash flows for the three pe- 
riods are $400,000, $700,000, and $300,000. The standard deviations of 
the cash flows for the three periods are 

b. The standard deviation of the probability distribution of possible net 
present values under the assumption of perfect correlation of cash 
flows over time is 

The mean net present value of the project is 

The standardized differences for zero, $300,000, and $1 million are: 
For zero or less 

For $300,000 or more 
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For $1,000,000 or more 

c. From Table C, these standardized differences correspond to proba- 
bilities of approximately .38, .45, and .12, respectively. The standard 
deviation calculated under this assumption is much larger than it 
would be under an assumption of independence of cash flows over 
time. 

2. a. Net present value = $16,000 + $20,000 + $10,000 = $46,000 

Standard deviation = [(8,000)2 + (2)(.9)(8,000)(7,000) 
+ (2)(.8)(8,000)(4,000) + (7,000)2 
+ (2)(.84)(7,000)(4,000) + (4,000)2]1/2 

= [328,040,000]1'2 = $18,112 
b. Net present value = $46,000 + $12,000 = $58,000 

Standard deviation = [328,040,000 + (9,000)2 
+ (2)(.4)(9,000)(8,000) + (2)(.2)(9,000)(7,000) 
+ (2)(.3)(9,000)(4,000) ]'/' = [513,440,000]112 

= $22,659 

The coefficient of variation of existing projects (u/NPV) = 18,112/ 
46,000 = .39. The coefficient of variation for existing projects plus pud- 
dings = 22,659/58,000 = .39. Although the pudding line has a higher 
coefficient of variation (9,000/12,000 = .75) than existing products, in- 
dicating a higher degree of risk, the correlation of this product line 
with existing lines is sufficiently low as to bring the coefficient of vari- 
ation for all products including puddings in line with that for only ex- 
isting products. 

Cash Flow (in Millions) 

INITIAL SCENARIO 1 SCENARIO 2 
Time PROJECT PROBABILITY = .3 PROBABILITY = .3 

1 $ 6  
2  - 6  
3 1 
4 2  
5 4 -$lo -$lo 
6 4 6  4 
7 3 6  4 
8 1 6  4 
9 6  4 

10 6 4 
NPV (14%) $ 2 . 5 7  $5.51 $1.94 
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a. At time 0, the initial project has an  NPV of -$2.57 million, and it  . ~ 

would be rejected. 

b. Option value = .3($5.51) + .3($1.94) + .4(0) 

= $2.23 million 

Worth of project = -$2.57 + $2.23= -$.34 million 

While the option value raises the worth of the project substantially, it 
does not entirely offset the initial project's negative NPV. Therefore, 
w e  still would reject the project. 
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FOUNDATIONS OF VALUE CREATION 
In general, corporations that are situated in attractive industries and/or attain a sus- 
tainable competitive advantage within an industry are able to earn excess returns and 
create value. These are the things that give rise to positive net-present-value projects, 
ones that provide expected returns in excess of what the financial markets require. 

Industry Attractiveness 
At an annual meeting of Berkshire Hathaway, renowned investor Warren Buffett 
said, "It is better to be an average management in a wonderful business than a mar- 
velous management in a lousy business." Favorable industry characteristics include 
the growth phase of a product cycle, barriers to entry, and other protective devices 
such as patents, temporary monopoly power, and/or oligopoly pricing where 
nearly all competitors are profitable. Probably the most important of these are ex- 
plicit, as well as implicit, barriers to entry. Industry attractiveness has to do with the 
relative position of an industry in the spectrum of return-generating possibilities. 

Competitive Advantage 
Competitive advantage involves the relative position of a company within an in- 
dustry. The company could be multidivisional, in which case competitive advan- 
tage needs to be judged industry by industry. The avenues to competitive advan- 
tage are several: cost advantage, marketing and price advantage, and superior 
organizational capability (corporate culture).l Cost advantage has to do with the 

'For an extensive discussion of this concept and much more, sec Michael E. Porter, Compel ftiw Advonlage (New 
York Free Press, 1985). 
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relative cost of producing and distributing a product or service, as well as with 
The bedrock of the utilization of assets (receivables, inventories, and fixed assets) through better 
excess returns asset turnover. Marketing and price advantage involves successfully rolling out 
resides in industry new products or services, differentiating them in the marketplace, and picking 
attractiveness and the proper price point on the demand curve. Organizational capability tran- 
competitive scends cost and marketing advantage, recognizing that certain executives simply 
advantage within are better able to manage people and to get the most from them. Competitive ad- 
an industry. vantage is eroded with competition. Relative cost or marketing superiority, for 

example, is conspicuous and will be attacked. The mark of a successful company 
is one that continually identifies and exploits opportunities for excess returns. 
Only with a sequence of short-run advantages can any overall competitive ad- 
vantage be sustained. 

Thus, industry attractiveness and competitive advantage are principal 
sources of value creation. The more favorable these are, the more likely the com- 
pany is to have expected returns in excess of what the financial markets require for 
the risk involved. 

Valuation Underpinnings 
We can think of the required return as the cost of obtaining and retaining capital 
from investors. As we know, most investors are concerned with unavoidable risk, 
the risk that cannot be avoided by diversification of the stocks, bonds, and other fi- 
nancial assets they hold. The required rate of return on investment is the return on 
a risk-free asset plus the market price of risk to the investor due to one or more 
factors. The required return can be expressed in terms of a factor model using mul- 
tiple risk components to characterize unavoidable risk (Chapter 4), in term of the 
single-factor capital asset pricing model (CAPM) where the factor is the return on 
the market portfoLio (Chapter 3), or the CAPM extended to include additional 
variables (Chapter 4). As these models were previously discussed, we do not dwell 
on them here. 

Whatever the valuation model, for a given degree of risk the financial mar- 
kets expect a company to earn a minimum required return commensurate with the 
risk involved. The greater the systematic, or unavoidable, risk, the greater the re- 
turn the financial markets expect of an investment opportunity. If product markets 
were perfect, one could not expect to find opportunities providing returns in ex- 
cess of the return required by the financial markets. With imperfect product mar- 
kets, however, it may be possible to find projects providing excess returns. In the 
parlance of economists, these excess returns are economic rents. Although compe- 
tition among firms tends to drive economic rents to zero, sufficient lags may allow 
them to be earned temporarily. 

These opportunities may arise anywhere along the risk spectrum-in a safe, 
mature business or in a risky, growth-oriented business. As long as we have the re- 
quired return right for project acceptance, value will be created. There is nothing 
magical about growth per se; it is the expected return of a project relative to the 
standard imposed by the financial markets that matters. 

Separation of Required Return and the Firm Another implication is that the re- 
quired rate of return for the project does not depend on the company undertaking 
the investment. Given the project's systematic risk, the market requires a single re- 
turn. Therefore, the required rate of return on the project is the same for any firm 
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that might invest in it. Stated differently, the systematic risk of a project is the same 
for all companies; therefore, the project's required return is the same. This is not to 
say that the project is equally valuable to all firms. Some companies will derive 
greater incremental cash flows from it than will others. Because of differences in 
expertise, management efficiency, synergism, and so forth, the expected return can 
vary among companies. Consequently, the project will be more valuable to some 
firms than to others, but the acceptance standard will be the same for all firms con- 
sidering the project. 

Red Herring's 50 Most Important 
Public Companies in the World 

Red herr ng, a ma~az,'r~r devoled lo lechr io lo~,  presentea m the June 2LOU issue the 100 Crrfhtesf stars of 
the d,grlal un~verse. Of rt~ese, 5i) were pnvate c~mpan!?s 3na 50 were pbbl~c. Crrleria used to detrrrrrbie 
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REQUIRED MARKET-BASED RETURN FOR A SINGLE PROJECT 
Having discussed value creation in general, we want to know how to go about es- 
tablishing the return the financial markets require. First we examine the required 
return for a single project. This will be followed by the required return for a divi- 
sion of a company with projects/products having simiiar risks. Finally, we consider 
the overall company and its weighted average cost of capital. 

To make matters easier, assume initially that a project is financed entirely by 
equity and that all financial market information pertains to unlevered situations. 
(Modification for leverage comes later.) Under these circumstances, the required 
rate of return for the project can be expressed as a function of its beta, in a CAPM 
context, or of its factor risks, in an APT factor model context (see Chapters 3 and 
4). Note that the required retum derived is market based, using tradable securities. 
The return on investment for capital projects, however, usually is expressed in 
terms of the internal rate of retum. This measure is based on the time-magnitude 
relationship between cash inflows and the initial cash outflow. It does not take ac- 
count of the changes in market value of the project from period to period. Thus, 
there is a problem of incompatibility between the return measure for a security 
and that for a capital project. 

Proxy Company Estimates 

Proxy companies 
are stand-alone 
companies wi th  
publicly traded 
stock tha t  
engage in 
businesses like 
the project 
or division. 

In many cases, a project is similar to a company whose stock is publicly traded. 
This is particularly true of new product decisions. If a publicly traded company, or 
companies, can be identified, we can use market information on these companies 
to derive a surrogate required return on equity capital. 

Suppose a chemical company with a beta of 1.10 is considering the formation 
of a real estate subsidiary. The relevant required rate of return is not for the chemi- 
cal company but for other real estate firms. Stated differently, the market views the 
chemical company's venture in the same way it views other firms engaged solely 
in real estate. By concentrating on companies in the same line of business as the 
firm desires to enter, we can find surrogates that approximate the systematic risk 
of the project. Exact duplication of the project's risk is unlikely, but reasonable ap- 
proximations are possible. 

The search for similar companies usually is industry based. In that regard, one 
can turn to the SIC (Standard Industrial Classification) code to determine an initial 
sample.' From the sample of proxy companies, their betas are arrayed. If outliers 
are felt not to be comparable with the project in question, they should be culled. 

Deriving Surrogate Returns The steps needed to derive a surrogate required 
rate of return on equity are: 

1. Determine a sample of companies that replicate as nearly as possible the 
business in which an investment is being contemplated. The matching 
will only be approximate. 

2. Obtain the betas for each proxy company in the sample, if the CAPM is 
being used. These betas can be obtained from a number of services, in- 

%Michael C. Ehrhardt and Yatin N. Bhagwat, "A Full-Information Approach for Estimating Divisional Betas," 
Financial Ma~~agemenl. 20 (Summer 1991), 6049, present a hamewark for determining industry betas when betas for 
companies in an industry are weighted by relative sales. 
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cluding Merrill Lynch, Credit Suisse-First Boston, Goldman Sachs, and 
Value Line Investment Survey. 

3. Calculate the central tendency of the betas of the companies in the sam- 
ple. Often the median is the best measure to use, because the arithmetic 
average is distorted by outliers. Sometimes a modal value will be best. In 
still other cases you may wish to weight the betas on the basis of the rela- 
tive market capitalizations of the proxy companies (share price times the 
number of shares outstanding). 

4. Derive the required rate of return on equity using the proxy beta ob- 
tained in step 3, together with the expected return on the market portfo- 
lio, fZ,, and the risk-free rate, Rf. 

To illustrate, suppose that 1.60 is the median beta for a sample of real estate 
companies. We use this beta as a surrogate for the beta of the project contemplated 
by our chemical company. If the expected return on the market portfolio is 11 per- 
cent and the risk-free rate 6 percent, the required return on the project will be 

Therefore, 14 percent is used as the required rate of return for the project. If the 
real estate venture is expected to provide an internal rate of return in excess of this 
rate, the project should be accepted according to this line of reasoning. (Remember, 
there is no leverage.) If not, it should be rejected. 

Risk-Free Rate and Market Return 
In addition to beta, it is important that the numbers used for the market return and 
for the risk-free rate be the best estimates of the future possible. The issues in- 
volved and the sources of information were discussed at length in Chapter 3, but it 
is useful to briefly review a couple of points. 

The risk-free rate is controversial, not as to the security that should be used 
but the maturity. All agree that the proper instrument is a Treasury security. But 
the proper maturity is another matter. As the market models are one period, some 
contend a short-term rate, such as that for a Treasury bill, should be used. Others 
argue that because capital investment projects are long-lived, a long-term Treasury 
bond rate should be used. Still others, myself included, feel more comfortable with 
an intermediate-term rate, such as that on three-year Treasury notes. This middle 
position recognizes that a number of capital equipment investments are intermedi- 
ate term in nature, and also that the intermediate-term rate fluctuates less than the 
short-term rate. 

For the expected return on the market portfolio of stocks, as depicted by 
Standard & Poor's 500-Stock Index or the New York Stock Exchange Index, one 
can use consensus estimates of security analysts, economists, and others who reg- 
ularly predict such returns. Credit Suisse-First Boston, Goldman Sachs, Merrill 
Lynch, and other investment banks make these predictions, often on a monthly ba- 
sis. The estimated annual returns are for the immediate future. 

The expected return on the market portfolio has exceeded the risk-free rate 
by anywhere from 3 to 7 percent in recent decades. The magnitude of this equity 
risk premium depends on which maturity is used for the risk-free security and on 
risk aversion by investors. The equity risk premium measure we employ is ex 
ante, or forward looking, as opposed to ex post, or backward looking at what hap- 
pened in the past. Although some use the historical risk premium, I prefer the ex 
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Market models 
include the CAPM, 
extended CAPM, 
and the  APT. 

ante approach for the reasons taken up in Chapter 3. In what follows, however, ei- 
ther measure could be employed. 

APT Factor Model Approach 
For use of factor models, computations are more involved. If you are confident in 
the factor risks specified and in the consistency of parameter estimates, we learned 
in Chapter 4 that it is straightforward to solve for the required rate of return for a 
proxy company. You do the following: (1) take the firm's reaction coefficients to the 
various factor risks; (2) multiply them by their respective lambdas, the market 
prices of the factor risks; (3) sum the products; and (4) to this sum add the risk-free 
rate. 

Suppose the risk factors of importance are unexpected changes in inflation, 
unexpected changes in overall economic output, and unexpected changes in de- 
fault risk premiums between low- and high-grade bonds. Some proxy companies 
will have greater sensitivity to inflation than they do to the other factors. Other 
companies are more sensitive to default risk, and so forth. All of this was dis- 
cussed in Chapter 4. The import is that APT factor models allow determination of 
the underlying sensitivities of an asset to broad economic and financial factors. 
These factors represent unavoidable (systematic) risk for the asset. 

Instead of risk being captured by the proxy company's beta, it is a function of 
the responsiveness coefficients for each of the factors of importance. If these coeffi- 
cients were readily available, as are betas for stocks, if the lambda risk premiums 
(market prices of risk) were known, and if we were confident that the factors spec- 
ified were the appropriate ones, there would be no problem. As discussed in 
Chapter 4, however, there is not agreement as to what factors are important. More- 
over, empirical inconsistencies appear in the measurement of the responsiveness 
coefficients. The APT factor model approach is going through refinement, but it 
has found considerable application in security analysis. It has potential for corpo- 
rate finance, but as yet it has not been widely used. 

Use of Accounting Betas 
Another approach to calibrating risk is to develop betas for a company, or part 
thereof, based on accounting data. Here an accounting measure of return for a 
company or project, such as the return on assets, is related to an economywide in- 
dex of returns, such as the average return on assets for nonfinancial corporations. 
Regressing the former on the latter, a beta or regression coefficient is determined 
that is said to depict the systematic risk of returns for the company or division. 
The procedure for determining and evaluating accounting betas is analogous to 
that used for market betas previously illustrated. The appeal of this approach is 
that it does not require data on market returns for the project. Such data often are 
difficult, if not impossible, to obtain. In contrast, data on accounting returns are 
readily available. 

In Lieu of Market Information In developing countries without vibrant stock 
markets, obtaining proxy-company market information may be impossible. 
Here, too, accounting data may be useful. For example, we might regress ac- 
counting returns for a line of business against changes in the gross domestic 
product of the country. Both measures may be in nominal terms or, where infla- 
tion is a matter of concern, in real terms. The important thing is that both be on 
the same basis. 
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Calculating Betas Manually 
The beta of a stock is simply the slope of the regression line 
when excess returns (above the risk-free rate) for the stock are 
regressed against excess returns for the market po~tfolio. The 
least squares method fits a regression line to the observations 
so that the sum of the squares of the deviations from that line is 
as small as possible. Beta information is available from a num- 
ber of services, as we have mentioned. To illustrate the manual 

calculation of a beta, suppose Standard & Poor's 500-Stock in- 
dex returns for each of the past 10 quarters are those shown in 
column (I) of Table 8-1. The risk-free rate is shown in column 
(2). In column (3) of the table, the excess return for the market 
index is determ~ned simply by subtract~ng the risk-free rate from 
the market return. In the next column, this excess return is 
squared and the sum appears at the bottom. 

T A B L E  8 - 1  
Computation of Excess Returns for a Market Index and Proiect and Cross Product 

(1) (2) (3) (4) (51 
Excess Excess Market 

Market 
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Recognizing the advantages of data availability, we question only whether 
accounting betas are good surrogates for market betas. Although various empirical 
studies show a significant statistical association between accounting and market 
betas for companies, the explanatory power is only moderate. For the individual 
company, the ability to predict market betas on the basis of accounting betas is too 
low to make the approach anything but a crude approximation; therefore, we con- 
centrate on developing market return information. 

MODIFICATION FOR LEVERAGE 
So far we have assumed all equity financing and that the beta employed per- 
tains to an unlevered situation. It is appropriate now to modify the approach for 
leverage. The beta, and hence the required return of a project, is a function of 
both business risk and the degree of leverage. If the tenets of the capital asset 
pricing model hold, the relationship shown in Fig. 8-1 will prevail. As a com- 
pany increases its degree of debt financing, the project's beta and required re- 
turn increase in the linear manner shown. With respect to leverage, it is impor- 
tant that the beta used for the project corresponds with the way the firm intends 
to finance. 

If a proxy company is used to determine the project's beta, and it has signifi- 
cant leverage while we do not, the use of its beta will bias things toward a higher 
required return on equity than is justified. This occurrence can be seen in the fig- 
ure, where we assume the proxy company has leverage of x.  As a result, its re- 
quired return is rx. Now if we employ no leverage, our true required return for the 
project is r,. By using the proxy company's beta, however, we end up with a much 
higher required return. The difference between r, and r, is due solely to differences 
in leverage. In essence, the firm unnecessarily penalizes itself in the return it re- 
quires. As can easily be visualized, the opposite occurs if the proxy company uses 
no leverage and we are levered. 

F I G U R E  8 - 1  
Relationship between 
the required return on 

equity and leverage Premium for 
financial risk 

Premium for 
business risk 

Time use 
of money 
(risk-free return) 

X 

LEVERAGE (debt/equity) 
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Adjusting the Beta for Leverage 
When the leverage of the proxy company differs significantly from the leverage the 
firm wishes to employ, it may be desirable to adjust the beta of the proxy company. 
The procedure presented below takes as a given the assumptions of the capital asset 
pricing model. In the end, we shall qualify the results for the considerations to be 
taken up in Chapter 9, where the question of capital structure is examined in depth. 

With corporate income taxes, interest payments are deductible for tax pur- 
poses. Under these circumstances, Hamada, as well as others, has demonstrated 
that the required rate of return for a stock is3 

where 3 = risk-free rate 
R,= the expected return on the market portfolio 
u, =standard deviation of the probability distribution of possible market 

returns 
r , , ,  =correlation coefficient between returns for security j in the absence of 

leverage and the market portfolio 
ul, = standard deviation of the probability distribution of possible returns 

for security j in the absence of leverage 
D / S  = debt-to-equity ratio in market value terms 

T, = corporate tax rate 

The important thing to note is that the covariance between returns, which is the 
second bracketed term in the equation, is as if the company had an all-equity capi- 
tal structure. 

Rearranging the Formula Equation (8-1) can be expressed in terms of the more 
familiar beta: 

where Pj, is the beta measuring the responsiveness of the excess return for the se- 
curity in the absence of leverage to the excess return for the market portfolio. Thus, 
the overall required rate of return is composed of the risk-free rate, R,, plus a pre- 
mium for business risk, (fF, - R,)PI,, and a premium for financial risk: 

The measured, or observed, beta for the stock, Pi, embodies both risks and is 
simply 

>Robert S. Hamada, "Portfolio Analysis, Market Equilibrium and Corporation Finance," Journal of Finance, 24 
(March 1969),19-30. 
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Beta modification Rearranging the beta for the stock in the absence of leverage is 
for leverage first 
unlevers the proxy 
company's beta and I3 
then relevers it for a P,.= ), 

different degree of 1 + - (1 - T,) 
S 

leverage. 

Illustration Given these expressions, we are able to derive the beta in the absence 
of leverage for a particular stock. Suppose the measured beta, Pj, for security j were 
1.4; the debt-to-equity ratio in market value terms, D / S ,  were .70; and the tax rate 
were 40 percent (federal and state). Therefore, the unlevered beta would be 

If we now wanted to determine the beta for a different amount of leverage, 
we would use Eq. (8-3). Suppose we were interested in using security j as a proxy 
for the systematic risk of our project. However, we employ a debt-to-equity ratio 
of 0.3 as opposed to the 0.7 for security j, and our marginal tax rate is 35 percent 
instead of 40 percent. Therefore, the adjusted beta is 

Adjusted Pi = .99[1 + .3(.65)] = 1.18 

This beta contrasts with .99 for security j in the absence of leverage and with 1.40 for se- 
curity j with a debt-to-equity ratio of 0.7. Note that to determine beta in the absence of 
leverage we use the debt-to-equity ratio and tax rate for the proxy company, whereas 
to calculate the adjusted beta we use our own debt-to-equity ratio and tax rate. 

Important Caveats In summary, we are able to derive an adjusted beta for a se- 
curity under the assumption of a different proportion of debt than what occurs. 
We first estimate the beta for the stock in the absence of leverage and then adjust this 
figure for the proportion of leverage we wish to employ. The final result is an ap- 
proximation of the beta that would prevail if the external company were to em- 
ploy the desired proportion of debt. Again, it should be emphasized that the beta 
adjustment procedure is crude. 

It assumes that capital markets are perfect except for the presence of corporate 
taxes. Indeed, the only adjustment, and a linear one at that, is for corporate taxes. Dif- 
ferent imperfections will affect the beta adjustment formula differently, most reduc- 
ing the adjustment made. Rather than get into the effect of these imperfections now, 
in Chapter 9 we assess the overall impact of capital structure on valuation. Until then, 
keep in mind the caveats, particularly when large beta adjustments are involved. 

WEIGHTED AVERAGE REQUIRED RETURN 
The final step is to use the adjusted beta to determine the cost of equity capital for 
the project and then to go on to determine a weighted average required return. 
Consider now a situation where a company finances with instruments additional 
to equity. We need to bring their costs into a blended required rate of return. This 
return is a function not only of the business risk of the company but also of the 
way in which it chooses to finance itself. 
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Separation of Investmentfrom Financing 
For the single project, as well as for portfolios of projects, we separate the 
investment from the financing decision. By its very nature, financing is "lumpy." 
On one occasion we may finance with debt, on another occasion we may draw 
upon retained eamings that reside in cash, and on yet another we may employ 
lease financing. By using only debt financing now, we draw on the overall debt 
capacity of the firm. There is an opportunity cost and that cost is the restoration 
of the equity base in future financings. The proportions of financing methods 
over time are what matter, not the specific financing of a given capital invest- 
ment project. The blended required return embraces the explicit and opportunity 
costs of various forms of financine over time. Assumed then is a target capital " " 
structure, so that the discount rate employed to judge the merits of a risky capi- 
tal investment is independent of the immediate means of financine. " 

Thus, the required return is the blended cost of acquiring various types of 
capital from lenders and investors. We consider now the costs of such, with the ex- 
ception of the cost of equity, which we already have discussed. 

Cost of Debt 
To derive the explicit cost of debt, we solve for the discount rate, k, that equates the 
net proceeds of the debt issue with the present value of interest plus principal pay- 
ments. Then we adjust the explicit cost obtained for the tax effect. If we denote the 
after-tax cost of debt by k ,  it can be approximated by 

where k is the internal rate of return or yield and t is the marginal tax rate. Because 
interest charges are tax deductible, the after-tax cost of debt is substantially less 
than the before-tax cost. If a company were able to sell a new issue of 20-year 
bonds with an 8 percent coupon rate and realize net proceeds (after underwriting 
expenses) of $1,000 for each $1,000 face value bond, k would be 8 percent. If the in- 
come tax rate were 40 percent, 

We note that the 4.8 percent after-tax cost in our example represents the marginal, 
or incremental, cost of additional debt. It does not represent the cost of debt al- 
ready employed. 

Uncertain Future Tax Rate The adjustment downward in the cost of debt funds 
for taxes holds only if-the company has now and will have in the future a marginal 
tax rate of t. An unprofitable company that pays no taxes would have a cost of 
debt equal to the before-tax cost, k. Therefore, if interest payments on debt are to 
be entirely and immediately deductible for tax purposes, reported earnings must 
be zero or positive. If not, the loss may be carried back 3 years and applied to taxes 
previously paid. If reported earnings are sufficient in those years, the firm receives 
a tax refund, and the cash-flow effect is nearly the same as that which occurs if op- 
erations in the current year are profitable. If reported earnings in the prior 3 years 
do not offset the current year loss, however, the residual is carried forward to be 
applied to reported profits during the subsequent 15 years. In this case, part or all 
of the interest tax subsidy is postponed. In addition to the uncertainty regarding 
reported income, there is uncertainty regarding the corporate tax rate itself. Con- 
gress may change it, as we all know. 
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Because interest payments may not be tax deductible, their full burden 
could fall on a company's cash flow. Consequently, it may be inappropriate to 
treat the cost of debt as the interest rate times one minus the tax rate. Assum- 
ing there are time states during the life of the instrument in which the tax 
shield is not entirely applicable, this computation understates the cost of debt 
financing. The greater the number of time states in which the tax shield cannot 
be used, the more important it becomes to consider this factor in cost of debt 
analyses. 

Cost of Preferred Stock 
The cost of preferred stock is a function of its stated dividend. As we discuss in 
Chapter 20, tlus dividend is not a contractual obligation of the firm but is payable 
at the discretion of the board of directors. Consequently, unlike debt, it does not 
create a risk of legal bankruptcy. To holders of common stock, however, preferred 
stock is a security interest that takes priority over theirs. Most corporations that is- 
sue preferred stock intend to pay the stated dividend. As preferred stock has no 
maturity date, its cost may be represented as 

where D is the stated annual dividend and I, represents the proceeds of the pre- 
ferred stock issue. If a company were to sell an 8.4 percent preferred stock issue 
($50 par value) and realize net proceeds of $48.37 a share, the cost of the preferred 
stock would be $4.20/$48.37=8.68 percent. Note that this cost is not adjusted for 
taxes, because the preferred stock dividend is paid after taxes. Thus, the explicit 
cost of preferred stock usually is greater than that for debt. 

However, the preferred stock has a desirable feature to the corporate investor. 
The tax law provides that 70 percent of the dividends received by one corporation 
from another is exempt from taxation. This attraction on the demand side usually 
results in yields on preferred stocks being slightly below those on bonds of the 
same company. It is only after taxes that debt financing becomes more attractive. 

Other Types of Financing 
Although equity, debt, and preferred stock are the major sources, other types of fi- 
nancing include leasing, convertible securities, warrants, and other options. Be- 
cause determining the costs of these types of financing involves some special and 
rather complex valuation issues, we postpone their treatment until Chapters 18, 
21, and 22. Also, we ignore payables, accruals, and deferred taxes, not because 
they are unimportant sources of financing, but because they have no explicit inter- 
est cost. For our purposes in this chapter, knowing the costs of equity, debt, and 
preferred stock financing is sufficient for illustrating the overall required return for 
a company. When costs are later determined for other types of financing, they can 
be inserted in the weighting scheme about to be discussed. 

Weighting the Costs 
Once we have computed costs of individual components of the capital structure, 
we need to weight them according to some standard and calculate a weighted av- 
erage cost of capital (WACC). The weights should correspond to market values of 
the various forms of financing that we, the corporation, intend to employ. Because 



WACC is a blended 
required return of the 
various capital costs 
making up capital 
structure. 
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we are trying to maximize the value of the firm to our shareholders, market-value 
weights, as opposed to book-value weights, are consistent with this objective. Sup- 
pose that these weights are as follows: 

To continue with our illustration, we previously determined that the after-tax 
cost of debt funds was 4.80 percent and the cost of preferred stock 8.68 percent. If 
the required return on the market portfolio, Rm, is 11 percent, the risk-free rate, RP 
is 6 percent, and the proxy company beta, adjusted for leverage, is 1.10, then the 
required return on equity is 

k, = 6% + (11% - 6%)1.10= 11.50% 

Therefore, the weighted average required return on investment is 

Thus, with the assumptions of this example, 9.21 percent represents the weighted 
average cost of the component methods of financing where each component is 
weighted according to market-value proportions. 

Some Limitations 
With the calculation of a weighted average cost of capital, the critical question is 
whether the figure represents the "true" cost of capital. The answer to this ques- 
tion depends on how accurately we have measured the individual marginal costs, 
on the weighting system, and on certain other assumptions. Assume for now that 
we are able to measure accurately the marginal costs of the individual sources of 
financing; let us examine the importance of the weighting system. 

Marginal Weights The critical assumption in any weighting system is that the 
firm will in fact raise capital in the proportions specified. Because the firm raises 
capital marginally to make a marginal investment in new projects, we need to work 
with the marginal cost of capital. This rate depends on the package of funds em- 
ployed to finance investment projects. In other words, our concern is with new or 
incremental capital, not with capital raised in the past. For the weighted average 
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cost of capital to represent a marginal cost, the weights employed must be mar- 
ginal; that is, the weights must correspond to the proportions of financing inputs 
the firm intends to employ. If they do not, capital is raised on a marginal basis in 
proportions other than those used to calculate this cost. 

As we have said, raising capital is "lumpy," and strict proportions cannot be 
maintained. Over time, however, most firms are able to finance in roughly a pro- 
portional manner. It is in this sense that we try to measure the marginal cost of 
capital for the package of financing employed. In other words, weighted average 
cost of capital calculations should ignore temporary deviations from a target capi- 
tal structure. It is the target, or anticipated, capital structure that should be used to 
calculate the weighted average required return. 

Flotation Costs Flotation costs involved in the sale of common stock, preferred 
stock, or a debt instrument affect the profitability of a firm's investments. In many 
cases, the new issue must be priced below the market price of existing financing; 
in addition, there are out-of-pocket flotation costs. Owing to flotation costs, the 
amount of funds the firm receives is less than the price at which the issue is sold. 
The presence of flotation costs in financing requires that an adjustment be made in 
the evaluation of investment proposals. 

That adjustment is made by adding flotation costs of financing to the proj- 
ect's initial cash outlay. Suppose an investment proposal costs $100,000, and to fi- 
nance the project the company must raise $60,000 externally. Both debt and com- 
mon stock are involved, and after-tax flotation costs come to $4,000. Therefore, 
$4,000 should be added to $100,000, bringing the total initial outlay to $104,000. In 
this way, the proposal is properly "penalized" for the flotation costs associated 
with its financing. The expected future cash flows associated with the project are 
discounted at the weighted average cost of capital. If the project were expected to 
provide annual cash inflows of $12,000 forever and the weighted average cost of 
capital were 10 percent, the project's net present value would be 

This amount contrasts with a net present value of $20,000 if no adjustment is made 
for flotation costs. 

Thus, the adjustment for flotation costs is made in the project's cash flows 
and not in the cost of capital. A second approach calls for an upward adjustment in 
the discount rate when flotation costs are present. Under this procedure, each com- 
ponent cost of capital would be recalculated by finding the discount rate that 
equates the present value of cash flows to suppliers of capital with the net pro- 
ceeds of the security issue. The resulting component costs then would be weighted 
and combined to produce an overall "adapted cost of capital for the firm. NPVs 
calculated using this method generally will be higher than those calculated when 
we adjust the initial outlay for flotation costs. It has been shown that adjusting the 
cost of capital for flotation costs results in a biased estimate of "true" value.4 We 
agree with the arguments and favor the adjustment of initial outlay method. 

'For a defense of the procedure, sec Simon E. Kewe, "The Investment Discount Rate: In Defense of the Market 
Rate on Interest," Accotrnting and Business Research (Summer 1976). 234; and John R. Ezzell and R. Burr Porter, "Flota- 
tion Costs and the Weighted Average Cost of Capital," Journnl of I'inancial and Quantttat~ve Analys~s, 11 (September 
197h), 40~2-13. For additional refinements, scc F. K. Wright, "New-Issue Costs and Capital Eudgeting,"Joirrnal of Busl- 
ness Financealui Accounting, 14 (Summer 1987). 
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Rationale for Weighted Average Cost 
The rationale behind the use of a weighted average cost of capital is that by financ- 
ing in the proportions specified and accepting projects yielding more than the 
weighted average required return, the firm is able to increase the market price of 
its stock. This increase occurs because the investment projects accepted are ex- 
pected to return more on their equity-financed portions than the cost of equity 
capital, k,. Once these expectations are apparent to the marketplace, the market 
price of the stock should rise, all other things remaining the same. The firm has ac- 
cepted projects that are expected to provide a return greater than that required by 
investors at the margin, based on the risk involved. 

Laddering of Returns Required To see this concept in the context of the capital 
asset pricing model, refer to Fig. 8-2. Here we have the familiar security market 
line with the required returns on debt, preferred stock, and common stock for a 
particular company. The cost of capital of the company is a weighted average of 
the required rates of return of the various components. If projects are accepted 
with a systematic risk of X and an expected return of k,, the expected return will be 
just sufficient to compensate the various security holders at their required rates of 
return: k ,  kp, and k,. As a result, the investment will leave share price unchanged. If 
the expected return from the project is higher than k,, with systematic risk the 
same, then this return will be more than sufficient to compensate debt holders, 
preferred stockholders, and common stockholders. The maximum claims of debt 
holders and preferred stockholders being fixed, most of the benefit will accrue to 
the common stockholders. In other words, their expected return will be in excess 
of that required, kt. As  a result, share price will increase as investors bid up the 
price of the stock until equilibrium is restored. 

F I G U R E  8 - 2  
Required rates of 

return for debt (ki), 
preferred stock (kp),  

common stock 
equity (k,), and the 

overall cost of 
capital (k,) for an 

individual company 

SYSTEMATIC RISK @eta) 



214 Part I1  I n v e s t m e n t  i n  As se t s  and Required R e t u r n s  

EVA subtracts a 
capital charge, in 
dollars, from 
operating profits. 

Economic Value Added 
and Market Value Added 
Another way of expressing a company earning more than the financial markets re- 
quire is through economic value added (EVA), which is a trademark of Stem Stewart 
Management Services, Inc. This financial consulting firm actively promotes the use of 
the concept in its engagements. Basically, EVA is the residual income a company 
earns after capital costs are deducted. More specifically, it is operating profits minus 
the required dollar-amount return for the capital employed. Suppose a company has 
operating profits of $35 million. It employs net assets of $180 million and the market- 
determined required return (WACC) is 12 percent. Therefore, the cost of capital is 
$180 million X .12 = $21.6 million. As a result (in millions): 

EVA enjoys popularity, as many executives prefer to have a dollar amount 
charge for the use of capital as opposed to a percent cost. The underlying idea is 
not new; it is simply the notion of earning returns in excess of what the financial 
markets require. To the extent a company finds that the concept better links corpo- 
rate strategy and investments with shareholder value, it is a useful device. It does 
force attention to the balance sheet and the use of assets in support of operations. 
There are a number of variations of this theme. Clorox Company has derived a 
"Clorox Value Measure" to calibrate changes in the economic value of the firm and 
to serve as a report card of progress. 

A related measure of wealth enhancement is the market value added (MVA). 
This is the difference between a company's total market value (debt and equity) at 
a point in time minus the total capital invested in the company since its origin. In 
another version of MVA only the common stock is considered; that is, the market 
value of the common stock less invested equity capital. This measure is related to 
the market-to-book value (M/B) ratio, in that the same data are used to calculate 
both the MVA and the M/B. 

Both the EVA and MVA measures use accounting book values as measures of 
invested capital. Efforts are made to adjust these values for such things as goodwill 
amortization, bad-debt reserves, deferred tax reserves, LIFO versus FIFO inventory 
valuation differences, and other things of this sort. The idea is to add (and some- 
times subtract) these adjustments to/from accounting book-value figures to better 
approximate the cash invested in a company over the years. Notwithstanding these 
adjustments, the calculated capital employed is still basically a historical, sunk cost. 
Though investors pay attention to returns on book-value measures, their principal 
focus is on the expected return on the current market value of a company For these 
reasons, one must be careful in interpreting EVA and MVA results. 

ADJUSTED PRESENT VALUE 
An alternative to the WACC is the adjusted present-value method (APV), first 
proposed by Stewart C. M y e r ~ . ~  With an APV approach, project cash flows are 

Stewart C. Myers. "Interactions of Corporate Financing and Investment Decisions: implications for Capital 
Budgeting," lournal of Finanre, 29 (March 1974). 1 2 5 .  
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APV breaks down 
overall cash flows 
into operating 
and financing 
components and 
discounts them 
at different rates. 

broken down into two components: unlevered operating cash flows and those as- 
sociated with financing the project. These components then are valued so that 

Unlevered + Value of 
APV = value financing 

The disaggregation of cash flows is undertaken so that different discount rates 
may be used. As operating cash flows are more risky, they are discounted at a 
higher rate. 

More formally, the adjusted present value is 

" 
OC, " lnt ( T )  APV = 't- F 

where OC, = after-tax operating cash flow in period t  
k,  = required rate of return in the absence of leverage (all-equity financ- 

ing) 
Int., = interest payment on debt in period t  

T, = corporate tax rate 
ki = cost of debt financing, and 
F =after-tax flotation cost associated with financing (debt, equity, or 

both) 

The first component on the right-hand side of the equation represents the net pres- 
ent value of operating cash flows discounted at the unlevered cost of equity capi- 
tal. The second component is the present value of the interest tax shield on any 
debt employed to finance the project. The discount rate is the corporate cost of bor- 
rowing, the idea being that the realization of the tax shield bears a risk comparable 
to that embraced in the cost of debt funds. Finally, any flotation costs are sub- 
tracted from the sum of the first two components. 

Illustration 
Gruber-Elton Paper Company is considering a new production machine costing 
$2 million that is expected to produce after-tax cash savings of $400,000 per 
year for 8 years. The required rate of return on unlevered equity is 13 percent. If 
this was all there was, the net present value of the project would be (in thou- 
sands): 

$400 
NPV = - $2,000 + -- 

(1.13)~ = 
- $80 

f - 1 

Under these circumstances, the project would be rejected. Ned Gruber and Martin 
Elton, the founders of the company, are heartbroken, as they really wanted the ma- 
chine. 

But all is not lost! After all, it is the policy of the company to finance capital 
investment projects with 50 percent debt, as that is the target debt-tetotal capital- 
ization of the company. Gruber-Elton Paper Company is able to borrow $1 million 
at 10 percent interest to finance the new machine in part. (The balance will come 
from equity funds.) The principal amount of the loan will be repaid in equal year- 
end installments of $125,000 through the end of year 8. If the company's tax rate 
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T A B L E  8 - 2  
Present Value of Interest Tax Shield 
for Gruber-Elton Paper Company (in thousands) 

(federal and state) is 40 percent, we can compute the interest tax shield and its 
present value, and they are shown in Table 8-2. We see in column (4) that the pre- 
sent value of the interest tax shield is $132 (in thousands). 

The adjusted present value of the project is now (in thousands) 

APV = - $80 + $132 = $52 

Gruber and Elton are happy because the project is now acceptable and they can 
bask in the glory of a shiny new, softly purring machine. 

But what about flotation costs? These are the costs of lawyers, investment 
bankers, printers, and other fees involved in issuing securities. They pertain to 
both new debt and equity, with those for the latter usually being higher. Suppose 
in our example the company incurs after-tax flotation costs of $40,000. These re- 
duce the company's cash flows so the adjusted present value becomes 

APV = - $80 + $132 - $40 = $12 

The project is still acceptable, but it provides less benefit than in the absence of 
flotation costs. 

WACC versus APV 
We have presented two methods for determining the value of a project, the 
weighted average cost of capital and the adjusted present-value method. The APV 
method is a general theoretical rule that embraces the WACC method as a subcase. 
In his article, Myers shows certain biases involved in the WACC method, and 
there have been a number of challenges and co~nterchallenges.~ 

Whenever a capital investment occurs, there is an interaction of investment 
and financing. As a general rule, as long as the firm maintains a relatively constant 

'SCC ).?rnes .4 hl!Ls 2nd Juht R E ~ ~ e l l .  ' Ih r  Weghted Average Cosl or Caplral, I'crfect Capital Markets. and 
I ' r u l ~ t  Lte. A C.larlri:ation." /,>~r!ul of Fhrtrrinl n,ii Q t , n r t t ' ~ r t . u  .1 )1 ,1 '~519.  13 ( S ~ , ~ l c i n b ~ r  1930). 719 30, ,~rd R.,bcrt .A. 
T.iczerl I r .  "Consjbtent \'aluahon and Cost 01 Capital Liprecslons with ( orporan. and  I'rmonal Tax?,." w n r k i n ~  pa- 
p c ~ a t i o n a l  Burrau of Economic Research ( ~ u g i s t  1989): 
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debt ratio over time and invests in projects like those it already owns, the WACC 
method gives an accurate portrayal of the project's worth. Thii is merely to say 
that financial risk and business risk are relatively invariant over time. If a com- 
pany should depart radically from previous financing patterns and/or invest in an 
entirely new line of business (like widgets when it is a seed company), then the 
APV approach provides a more accurate answer theoretically. 

The advantages of the WACC method are that it is easy to understand and 
widely used. The APV method is pleasing to many academics but is not widely 
used in business. The APV method is not without its difficulties. Implied is that 
there are no imperfections other than corporate taxes and flotation costs. In other 
words, the interest tax shield and flotation costs are all that matter when it comes 
to financing. We explore other imperfections in Chapter 9, when we evaluate capi- 
tal structure decisions from a broader perspective. For now recognize the differ- 
ences in approach, but also the fact that for most situations the two approaches 
give identical accept/reject decisions. 

DIVISIONAL REQUIRED RETURNS 
Nowhere is the proxy company approach illustrated earlier more applicable than 
it is to the required returns for various divisions of a company. By division, we 
mean some subunit of a company that carries on a set of activities that can be dif- 
ferentiated from the other activities of the firm. Usually these activities are differ- 
entiated along product or service Lines as well as along management lines. Hence- 
forth, we will refer to these subunits as divisions, whether they are called 
subsidiaries, divisions, business units, or whatever. 

Each division employs in it assets that must be financed. The question is, 
What is an appropriate acceptance criterion? Again the key is homogeneity. If 
the products or services involved are homogeneous with respect to risk, and 
new investment proposals are of the same sort, a case can be made for a divi- 
sional cost of capital as the acceptance criterion. It represents the transfer price 
of capital from the company to the division. Stated differently, it is the mini- 
mum rate of return the company expects the division to earn on its capital in- 
vestments. 

The Proxy Corn any Approach R Once More Lig tly 
As discussed earlier, proxy companies may largely mirror the risk of the division. 
As a result, the proper required rate of return for the division will be related to the 
systematic risk of the proxy companies. In the case of a division, sometimes a mu- 
tual fund exists for a specific industry. Here one might use the beta of the mutual 
fund to capture the systematic risk of the division. 

Solving for Beta In summary, there usually are companies that cany on activities 
similar to those of the division. The principal exception would be an industry com- 
posed entirely of multidivision companies. Even here, it may be possible to glean in- 
formation on systematic risk, provided that the multidivision companies are not the 
same in what they do. Suppose Katz Enterprises, a multidivision company, has a di- 
vision similar in business to your division, but it also has two other divisions. You 
know Katz's overall beta. If proxy companies (pure plays) are available for its two 
other divisions, you can obtain betas for them. These betas then are weighted by the 
values of the divisions. Given the overall beta of Katz Enterprises, you can solve for 
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the beta of the division in question. This is due to the fact that betas are additive. The 
derived estimate will be crude, but it may be better than estimates based on things 
other than stock valuation? If there is more than one unknown, we might solve a 
system of simultaneous equations across multiple companies for beta. Although fea- 
sible in concept, such efforts bog down in measurement problems. 

Once betas are calculated for all divisions of a company, a check for internal 
consistency compares the sum of the parts with the whole. That is, the sum of the 
proxy betas for each division, multiplied by the market value weights of the divi- 
sions, should equal the beta of the overall company.8 When this is not the case, 
something is wrong. It may be in the sample or in the modification of the sample 
company betas for leverage. It may be in the weighting. It is difficult to assign a 
market value to a division of a multidivision company. As a surrogate, you might 
use operating profits or sales to determine the weighting. Or you might use the 
market-to-book value ratio for the sample and multiply this by the book value of 
the division to obtain an estimate of the division's market value. The same thing 
might be done for the price/earnings ratio. Despite efforts to unravel the problem, 
it may be that reconciliation is impossible. The proxy company beta approach 
should not be used if the sum of the parts is sigruficantly different from the whole. 

Cost and Proportion of Debt Funds 
The amount of nonequity financing assigned to a division is an important consid- 
eration. For the foregoing procedure to hold, it should approximate the same rela- 
tive amount as that used by the proxy company. In other words, the proportion of 
nonequity financing allocated to a division cannot be significantly out of line with 
that of the external company being used. Otherwise, one will not get a reasonable 
proxy for the systematic risk of the division. Where the proportions are not nearly 
the same, the proxy company's beta should be adjusted before it is used in deter- 
mining the cost of equity capital for the division. The procedure for adjusting the 
beta for leverage was described earlier. 

Cost of Debt For the cost of debt for a division, many use the company's overall 
borrowing cost. Even here adjustments can and should be made if a division has 
significantly more or less risk than the company as a whole. The notion that eq- 
uity costs differ according to a division's systematic risk applies to debt costs as 
well. The greater the risk, the greater the interest rate that will be required. While 
a case can be made for differentiating debt costs among divisions according to 
their systematic risks, few companies do it. For one thing, there are mechanical 
difficulties in computing the beta, for the market index must include debt instru- 
ments. It is possible to make adjustments in interest rates based on the relative 
debt capacities of the various divisions of a company. However, the division itself 
is not ultimately responsible for its debt. The company as a whole is responsible. 
Because of diversification of cash flows among divisions, the probability of pay- 
ment for the whole may be greater than the sum of the parts. For these reasons, 

7A va~iation of this approach is found in Mark K. Kmeger and Charles M. Linke, "A Spamkg Approach for 
Estimating Divisional Cost of Capital," Financial Manngemenl, 23 (Spring 1994), 64-70. 

8Russell J. Fuller and Halbert S. Ken: "Estimating the Divisional Cost of Capital: An Analysis of the Pure-Play 
Technioue." lournal of Finance. 36 [December 1981 ), 997-1 009, collected ~ r o x v  companv betas for the various divisions . , . . 
of some hll rn~~ltidiciwon fdrna Wlv durhor; found that an appropnatelv ~ i e ~ g h n d  av+raCc of fhr hetaq of thc pro\! 
farm, ilosel! apprux~mared the hem of thz mul~~divisiun llrru :\Ithaugh dn aJluxrrrtertt fur levrrage was made. thew- 
sulti hplpdid not ~IRII,IJC ,L, guud anesrlmare ot the rnultidiviiion tirm hem r, did chc ~ ~ ~ ~ a d l u s t c ~ l  bul.l>. 
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few companies have tried to apply a market model to divisional debt costs as 
they have to equity costs. Still, a case can be made for varying divisional debt 
costs in keeping with their risk, even though the adjustment is partly subjective. 

Proportion of Debt Funds When different divisions are allocated significantly 
different proportions of nonequity funds, determining the overall required return 
for a division is complicated. If one division is allocated a much higher proportion 
of debt, it will have a lower overall required return on paper. But is it truly lower? 
Should one division be allowed to significantly lower its required return simply by 
taking on more leverage? Is this fair to other divisions? Apart from the incentive 
issue, what are the problems to the company as a whole? . ~ 

High leverage for one division may cause the cost of debt funds for the over- 
all company to rise. This marginal increase should not be allocated across divi- 
sions; rather, it should be pinpointed to the division responsible. Second, the high 
leverage incurred by the division may increase the uncertainty of the tax shield as- 
sociated with debt for the company as a whole. As discussed earlier in this chapter, 
if the firm's earnings should decline so that the tax deductibility of interest pay- 
ments is postponed or lost, the cost of debt funds to the company overall rises dra- 
matically. Finally, high leverage for one division increases the volatility of returns 
to stockholders of the company, together with the possibility of insolvency and 
bankruptcy costs being incurred. In turn, this will cause them to increase the re- 
quired return on equity to compensate for the increased risk. (The way this comes 
about is taken up in Chapter 9.) For these reasons, the "true" cost of debt for the 
high-leverage division may be considerably greater than originally imagined. 

Adjusting Both Costs Thus, both the cost of debt funds and the proportion as- 
signed to a division can be varied. The greater the systematic business risk of a di- 
vision, the higher the interest cost and/or the lower the proportion of debt as- 
signed to that division. With financial institutions, the lever used is the proportion 
of equity funds assigned to a business unit. The idea is to obtain uniformity in 
measuring returns on risk-adjusted capital for the various business units making 
up the financial institution. The riskier the business, the more equity required to 
support the activities of that business unit. With nonfinancial corporations, we 
typically work with the proportion of debt assigned to a division, whereas with fi- 
nancial institutions it is the proportion of equity. 

Alternative Approach . . 
In the weighted average required return approach described, costs of equity capi- 
tal are derived from proxy companies, whereas costs of debt and the weighting of 
capital costs are decisions of the company itself. An alternative approach is to de- 
termine the overall cost of capital, composed of both debt and equity funds, of 
proxy companies. This approach takes as given the costs of debt and equity funds, 
together with the weights employed. The median weighted average cost of capital 
of the sample companies (or some other measure of central tendency) then is used 
as the required rate of return for the division. 

Thus, both external capital costs and financing weights are applied to the di- 
vision. The problem, of course, is when a division uses a significantly different 
proportion of nonequity funds than the proxy companies. When this occurs, ad- 
justments need to be made. However, they need to be made in the previous ap- 
proach. Both approaches have shortcomings, so the use of one or the other de- 
pends on the situation. 
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Implicationsfor Project Selection 
With one of the two methods described, an overall divisional required return is es- 
timated. We then allocate or transfer capital throughout the firm on a risk-adjusted 
return basis. The higher the systematic risk of a division, the higher the required 
rate of return. This approach provides a consistent framework for allocating capi- 
tal among divisions with greatly different risks. Too often in a multidivision firm, 
a single cutoff rate is used for project selection. An edict comes from above stating 
that "no project shall be undertaken unless it provides a return of 15 percent!" 
The problem is that certain "safe" projects with little systematic risk are rejected 
because they do not provide a return above the company's stated goal. Yet some 
of these projects may provide expected returns greater than the "true" cost of 
capital for the division. In contrast, divisions characterized by large systematic 
risk may accept projects with expected returns higher than the companywide 
norm but lower than they should earn, considering the systematic risk in- 
volved. 

Divisional Hurdle versus WACC Figure 8-3 illustrates this problem. The hori- 
zontal dashed line is the company's overall cost of capital, and the bars represent 
the required returns for the various divisions of the company, based on their sys- 
tematic risk. The x's and 0's represent investment projects of the type described. 
The expected returns of the x's are below the company's overall cost of capital but 
above the division's required return. The 0's have expected returns above the com- 
pany's cost of capital but below the division's required return. The rejection of the 
x projects and acceptance of the 0's is suboptimal. The x's provide expected returns 
in excess of the returns required by the market for the systematic risk involved; the 
0's provide expected returns lower than those required. The problem may seem 
obvious, but this very thing happens either directly or indirectly in many a multi- 
division company. 

Adverse Incentives f i e  incentives in such a company are such that divisions 
with low systematic risk often are too conservative in project generation and selec- 
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Divisional return 
allocations of capital 
are based on higher 
returns being re- 
quired for divisions 
with greater risk. 

tion, while divisions with large systematic risk are too aggressive. Too often a com- 
pany puts money in those divisions providing the greatest growth opportunities 
and rations capital to other divisions, so that they will accept only projects consis- 
tent with the overall growth objectives. Frequently, the high-growth divisions have 
a license to do almost anything they want, as long as the expected returns on the 
projects selected are above the company's overall required return. When some of 
the projects selected provide too low an expected return for the systematic risk in- 
volved, the company may become riskier without commensurate increases in ex- 
pected return. 

The incentive scheme is skewed in the direction of growth and the accep- 
tance of risky projects. "Safe" divisions may be starved for capital, even though 
they are able to generate investment proposals that are expected to provide returns 
in excess of those required for the systematic risk involved. The problem is a mis- 
taken belief that growth in itself is the panacea for all problems. The value of a cor- 
poration rests on two foundations: expected return and risk. Growth in the former 
is good, but growth in the latter is bad. Whether the overall result is good or bad 
depends on the combined effect of these two factors. 

Risk-Adjusted Returns What is needed is a system for allocating capital to di- 
visions on a risk-adjusted return basis. The approach presented provides such a 
means. As long as investment proposals emanating from the division are homo- 
geneous with respect to systematic risk, the approach will result in consistent in- 
vestment decisions being made among the divisions of a company. When invest- 
ment proposals are not homogeneous, management should evaluate them on a 
proposal-by-proposal basis, using the methods taken up earlier. 

COMPANY'S OVERALL COST OF CAPITAL 
When the risks of various investment projects undertaken by a firm do not differ 
materially from each other, it is unnecessary to derive separate project or divi- 
sional required rates of return. With homogeneous risk across investments, it is ap- 
propriate to use the firm's overall required rate of return as the acceptance crite- 
rion. The derivation of a weighted average cost of capital is the same as illustrated 
earlier in the chapter. 

Here the cost of equity capital is the minimum rate of return that a company 
must earn on the equity-financed portion of its investments in order to leave m- 
changed the market price of its stock. This cost can be estimated using a market 
model: CAPM, extended CAPM, or APT multifactor. 

Dividend Discount Model Approach 

Dividend discount 
models equate share 
price with the present 
value of expected 
future dividends. 

Another way to estimate the required rate of return on equity for a company over- 
all is with the dividend discount model (DDM). With the DDM, we solve for the 
rate of discount that equates the present value of the stream of expected future 
dividends with the current market price of the stock. 

Briefly recalling Chapter 2, we can view the value of a share of stock to in- 
vestors as the present value of the expected future stream of income paid to them. 
Because dividends are all that stockholders as a whole receive from their invest- 
ment, this stream of income is the cash dividends paid in future periods and, per- 
haps, a final liquidating dividend. At time 0, the value of a share of stock is 
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where Po is the value of a share of stock at time 0, D, is the dividend per share ex- 
pected to be paid in period t, and k" is the appropriate rate of discount. 

We suggested in Chapter 2 that investors formulate subjective probability distri- 
butions of dividends per share expected to be paid in various future periods. For the 
individual investor, the D, in Eq. (8-9) are the expected values, or means, of these 
probability distributions. For the market as a whole, the D, represent the expected 
values for investors at the margin, and k, is the market discount factor appropriate for 
the risk involved. The cost ofequify capital is defined as the market rate of discount, k, 
that equates the present value of all expected future dividends per share with the cur- 
rent market price of the stock. This cost is found by solving Eq. (8-9) for k,. 

Perpetual Growth Situation If dividends per share are expected to grow at a 
constant rate, g, and k, is greater than g, we discovered in Chapter 2 that 

where D, is the dividend per share expected to be paid at the end of period 1. 
Thus, the cost of equity capital would be 

The critical assumption, of course, is that dividends per share are expected to grow 
at a compound rate of g forever. 

Growth Phases When the expected growth in dividends per share is other than 
perpetual, a modification of Eq. (8-9) can be used. As shown in Chapter 2, a num- 
ber of valuation models assume that the growth rate will eventually taper off. Fre- 
quently, the transition is from an above-normal growth rate to one that is consid- 
ered normal. If dividends were expected to grow at a 15 percent compound rate 
for 5 years, at a 10 percent rate for the next 5 years, and then grow at a 5 percent 
rate, we would have 

We see that the current dividend, Do, is the base on which the expected growth in 
future dividends is built. By solving for k ,  we obtain the cost of equity capital as 
defined. One would use the method illustrated in Chapter 2 to solve for k,. For ex- 
ample, if the current dividend, Do, were $2 a share and market price per share, Po, 
were $70, k, in Eq. (8-12) would be 10.42 percent. For other patterns of expected fu- 
ture growth, the equation can be easily modified to deal with the situation. 

The more growth segments we specify, of course, the more the growth pat- 
tern will approximate a curvilinear relationship. From Chapter 2 we learned how 
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to determine the terminal value at the beginning of the last growth segment. This 
terminal value can be based on expected future dividends, as in Eq. (8-12), in 
which case the perpetual dividend growth model is used, or on earnings per share 
multiplied by an assumed price/earnings ratio. 

For all growth situations, the important thing is to solve for the k, that 
equates the current market price of the stock with the expected future dividends 
perceived by investors at the margin. Because the expected growth in dividends is 
not directly observable, we must estimate it. Herein lies the major difficulty in- 
volved in estimating the cost of equity capital. For reasonably stable patterns of 
past growth, one might project this trend into the future. However, we must tem- 
per the projection to take account of current market sentiment. Insight into such 
sentiment can come from investment advisors who have made analyses of the in- 
dustry and company and from articles about the company in financial newspapers 
and magazines. 

DDM versus Market Model Approaches 
If measurement were exact and certain assumptions held, the discount rate deter- 
mined by this method would be the same as the required rate of return deter- 
mined by a market model approach. When assumptions underlying a market 
model do not seem appropriate, the second approach serves as a useful bench- 
mark for adjusting the required rate of return. By now it should be apparent that 
measuring the cost of equity capital of a company is an inexact science. We can 
only hope to approximate it as carefully as possible. 

The methods suggested enable us to make such an approximation more or 
less accurately, depending on the situation. For a large company whose stock is ac- 
tively traded and whose systematic risk is close to that of the market as a whole, 
we can usually estimate more confidently than we can for a moderate-sized com- 
pany whose stock is inactively traded in the over-the-counter market and whose 
systematic risk is large. We must live with the inexactness involved in the mea- 
surement process and try to do as good a job as possible. 

When the cost of equity capital is blended with other capital costs, we ob- 
tain the weighted average cost of capital for the company overall. This rate then 
is used as the acceptance criterion for projects that are homogeneous with re- 
spect to risk. But what does it tell us about which risk, systematic or total, is im- 
portant? 

DIVERSIFICATION OF ASSETS AND TOTAL RISK ANALYSIS 
We know from Chapter 3 that the total risk of an investment is the sum of both 
systematic and unsystematic risks. The latter is the risk that can be diversified 
away. If the assumptions of the CAPM or APT factor model hold, this risk does not 
matter to investors. As a result, diversification of assets by a company in an effort 
to reduce volatility would not be a thing of value. To create value you must do 
something for your shareholders that they cannot do for themselves. Clearly, they 
can diversify, and probably they can diversify more effectively than the company 
can for them. 

Now one could argue that while investors are able to diversify across compa- 
nies whose stocks are publicly traded, they cannot diversify across capital assets 
held by these companies. In other words, they purchase shares in the income 
stream of the company as a whole, not in the income streams of the individual as- 
sets of the company. 
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Investors Diversifying across Capital Assets 
Investors do not need to acquire direct claims on capital assets, however, in order 

Diversification of to accomplish such diversification. As long as there is information available about 
assets by the firm the actual returns on individual assets, investors can effectively diversify across 
usually is not a capital assets of individual companies. In essence, an investor can replicate the re- 
thing of value. turn stream of the individual capital asset held by a firm.9 Suppose a firm holds 
Shareholders can do three productive assets, A, B, and C, and complete information exists about the ac- 
this on their own. tual ex post returns on these assets. To "invest" in asset A but not in assets B and 

C, the investor could buy x percent of the stock of the company. He then would 
sell claims against himself based on promises to pay x percent of the future income 
streams associated with assets B and C. That is, in a particular year, if asset B were 
to provide a $100 return and asset C a $200 return, he would pay $100~ and $ 2 0 0 ~  
to the holders of the claims. In this way, the investor effectively replicates the in- 
come stream of a single capital asset of a firm, that of asset A in our example. 

It is in this sense that investors are able to diversify effectively across capital 
assets of individual companies. Some companies have tracking stocks for certain 
stand-alone business units, a device that makes for transparency. Such stocks per- 
mit investors to buy a particular part of the enterprise, in the sense of participating 
in the income stream, but not necessarily the overall enterprise. Though tracking- 
stock investors do not have a claim on the business unit's assets, because those be- 
long to the parent, they participate in the value creation of the business unit. The 
value additive principle states that the value of the whole is equal to the sum of 
the separate asset parts. As a result of this principle, the firm is said not to be able to 
do something for investors through diversification of capital assets that they cannot 
do for themselves. Various empirical studies confirm that diversified companies are 
less valued than are more focused companies.1° According to the notions advanced 
so far, projects would be evaluated only on the basis of their systematic risk. 

Imperfections and Unsystematic Risk 
Recognize, however, that the variability of cash flows of a company depends on 
total risk, not just systematic risk. As we know from Chapter 3, total risk is 

Total - Systematic Unsystematic 
risk + risk risk (Unavoidable) (Avoidable) 

The probability of a company becoming insolvent is a function of its total risk. 
How does this relate to doing something for its shareholders that they cannot do 
for themselves? 

Bankruptcy Costs A crucial assumption in the market models is that the cost of 
insolvency or bankruptcy is zero. If a firm fails, assets presumably can be sold for 
their economic value. No legal or selling costs are incurred. After creditors have 
been paid, the residual proceeds are distributed to stockholders. As long as assets 

4uu Lda.wn~c D Schdll, 'Asset Valuation, Firm Ln\,rshnent, and tlrm Ui\erstncanon.' I.,urnsl u"Bt.iirir~.;. 4; 
(January 1972). 11-21. Ir,r amplil~t-ation ,>n lhii ~>olnl ,as ucll a< proof oi the ~rrvlcv.m;v oi .it\er>iftrat.utt de;.,lum hv 
the firm. 

'%e, for example, Philip G .  Berger and Eli Ofek, "Diversifications's Effect on Firm Value," Journal 0,fFinnncinl 
Ecorronrics, 37 Uanuary 1995). 39-65; and Robert Comment and Gregg A. Jarrell, "Corporate Focus and Stock Returns,'' 
lolrrnai of Financial Economics, 37 (January 1995). 67-87. 
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can be sold at their economic value in a frictionless world, investors can effectively 
diversify their risk. Under real-world conditions, however, assets often have to be 
sold in bankruptcy at distress prices. Moreover, there are selling costs, legal fees, 

Bankruptcy costs and other out-of-pocket costs. Finally, and probably most important, there are a 
are the principal number of delays and inefficiencies involved in the process of going through a 
imperfection that may bankruptcy. Impending bankruptcy repels suppliers, who fear that the company 
make may not be able to pay them. Employees leave in anticipation of doom. Sales drop 
a thing of value. off as customers worry about the reliability of the product and service. These de- 

velopments make operations inefficient, to say the least. 
A cumbersome bankruptcy process delays creditor takeover, during which 

asset values deteriorate. All of this becomes a "drain on the system" to suppliers of 
capital, and it works either directly or indirectly to the detriment of stockholders, 
the residual owners of the firm. The idea is that there are a number of stakeholders 
in the company-debt holders and common stockholders to be sure, but also cus- 
tomers, employees, governments, and people in communities where facilities are 
located. When total risk increases, the cost of doing business rises. In turn, this 
weakens the company's chances for survival. If there were no costs to bankruptcy 
and the firm could go through a costless reorganization or liquidation, stockhold- 
ers might not care as long as the firm were committed to doing those things that it 
did best. However, with significant bankruptcy costs, stockholders will be affected 
and may view diversification of assets in a different light. 

The probability of a firm's becoming insolvent depends on its total risk, not 
just on its systematic risk; therefore, a case can be made for choosing projects in 
light of their effect on both the systematic and the total (systematic plus unsyste- 
matic) risk of the firm. Put another way, when insolvency or bankruptcy costs are 
significant, investors may well be served by the firm's paying attention to the total 
risk of the firm, not just to its systematic risk. Risky capital budgeting proposals 
can alter the total risk of the firm apart from their effect on its systematic risk. To 
the extent that unsystematic risk is a factor of at least some importance, total risk 
should be evaluated. 

Evaluation of Combinations 
of Risky Investments 
From Chapter 7 we know that the marginal risk of an individual proposal to the 
firm as a whole depends on its correlation with existing projects as well as its cor- 
relation with proposals under consideration that might be accepted. The appropri- 
ate information is the standard deviation and expected value of the probability 
distribution of possible net present values for all feasible combinations of existing 
projects and investment proposals under consideration. Now we must select the 
most desirable combination. Shortly, we shall ask the fundamental question: 
Should a portfolio approach be used at all? We assume now that management is 
interested only in the marginal impact of an investment proposal on the risk com- 
plexion of the firm as a whole. 

Selecting the Best Combination The selection of the most desirable combina- 
tion of investments will depend on management's utility preferences with re- 
spect to net present value and variance, or standard deviation. If management is 
averse to risk and associates risk with the variance of net present value, its util- 
ity function may be similar to that shown in Fig. 8-4. As discussed in Chapter 3, 
the curves in the figure are indifference curves; management is indifferent to any 
combination of expected value of net present value and standard deviation on a 
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particular curve. Thus, a specific curve portrays the trade-off between the two 
parameters for a particular company. 

As we move to the left and up in Fig. 8-4, each successive curve represents a 
higher level of utility. Thus, management would choose the combination of invest- 
ments that lies on the highest indifference curve, the one farthest to the left, be- 
cause this curve represents the greatest utility. This combination is determined by 
the intersection of a dot, point L, with the highest indifference curve. Point L repre- 
sents the portfolio of existing projects and proposals offering the most desirable 
combination of expected net present value and risk. 

F I G U R E  8 - 4  

Project Combination Dominance The framework for evaluating combinations 
of risky investments just developed is useful, even if management's utility func- 
tion is not defined. With the information shown by the dots in Fig. 8-4, manage- 
ment can eliminate most combinations, simply because they are dominated by 
other combinations. Unless management is quite averse to risk, it probably would 
consider only four portfolios of risky investments: B, H, L, and P. From these, man- 
agement would choose the one that appeared to offer the best combination of ex- 
pected return and risk. 

. 

This selection determines which new investment proposals to accept, but if 
the portfolio contained only existing projects, no investment proposals would be 
accepted. If the portfolio of existing projects were represented by portfolio E in Fig. 
8-4, however, the selection of any of the four portfolios would imply the accep- 
tance of one or more new investment proposals. Proposals not in the portfolio fi- 
nally selected would be rejected, of course. This evaluation implies that the total 
risk of the firm is what is important; therefore, investment decisions should be 
made in light of their marginal impact on total risk. The evaluation is firm-risk ori- 
ented in the sense that management does not consider explicitly the impact of the 
project on investors' portfolios, only on the portfolio of assets of the firm. 

Selection of the best 
portfolio STANDARD DEVIATION 

When Should We Take 
Account of Unsystematic Risk? 
We have explored two ways to evaluate risky investments: (1) evaluate a project in 
relation to its systematic risk, the market model approach; and (2) analyze the in- 
cremental impact of the project on the business-risk complexion of the firm as a 
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Total risk is relevant 
only if imperfections 
are important. 

whole, the total variability approach. If both approaches give clear accept or reject 
signals, we should act on them. The obvious problem is when one approach gives 
an accept signal and the other a reject signal. When this occurs, management 
needs to assess which approach is more applicable. If the common stock of the 
company involved is publicly held, if the possibility of insolvency is remote, and if 
the firm can realistically express expected project returns in terms of changes in 
market-based capitalized values, a strong case can be made for the signal given by 
a market model. 

If the stock is traded in a market with high transaction and information costs, 
if the possibility of insolvency or bankruptcy is significant, and if the expression of 
project returns in terms of market-based returns is crude, greater reliance should 
be placed on the total variability approach. Even here, however, a portion of the 
residual risk can be diversified away. 

Obviously, the methods proposed are not operationally perfect. Still, they 
represent a means for judging risky investments. It is clear that the impact of a 
project on risk is important and must be considered if the firm is to make invest- 
ment decisions that maximize shareholder wealth. It also is clear that management 
must consider the effect of a project not only on the risk complexion of the firm but 
on the systematic risk to investors. The idea that the market for common stocks is 
relatively efficient forces a company in this direction if its objective is truly one of 
maximizing shareholder wealth. 

EVALUATION OF ACQUISITIONS 
We saw in Chapters 6 and 7 that we can analyze an acquisition according to its ex- 
pected return and risk in the same manner as we analyze any capital investment. 
The relevant expected future cash flows are free cash flows, those left over after 
making all investments necessary to produce the expected cash-flow stream. In the 
same manner as before we examine the issue under the assumptions of a market 
model and then under conditions in which unsystematic risk might be a factor of 
at least some importance. 

Acquisitions are treated in two parts. In this chapter we cover valuation is- 
sues surrounding an investment in assets, following up on concepts already devel- 
oped. In Chapter 23, we delve into mergers and takeovers more globally, including 
empirical evidence on valuation. 

Market Model Implications 
Given the assumptions of a market model (CAPM or APT factor), it is clear that 
investors are able to achieve the same diversification as the firm can achieve for 
them. This point is particularly apparent in the acquisition of a company whose 
stock is publicly held. In fact, the investor has an advantage in being able to di- 
versify by buying only a few shares of stock, whereas the acquisition for the buy- 
ing company is much more "lumpy," Thus, the acquiring firm is unable to do 
something for investors that they cannot do for themselves at least as efficiently. 
Therefore, pure diversification by a company through acquisitions is not a thing 
of value. The acquiring company must be able to effect operating economies, dis- 
tribution economies, or other synergies if the acquisition is to be a thing of value. 

However, an acquisition can enhance the value of the company to its share- 
holders. Indeed, economies may be involved that benefit the acquiring firm and its 
stockholders. The prospect of synergism may make a prospective acquisition more 
attractive to one company than to another, but diversification itself would not be 
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Synergy means beneficial. Conglomerate mergers for the sole purpose of diversification would be 
eff~ciency gains suspect; they would not enhance shareholder wealth. If an acquisition is to be 
such that the worthwhile, there must be the prospect of synergism. In other words, the acquir- 
whole is worth ing company must be able to effect operating economies, distribution economies, 
more than the or other things of this sort if the acquisition is to be a thing of value. 
sum of the parts. 

Purchase Price and Required Return It is an easy matter to measure the re- 
quired rate of return for the acquisition of a company whose stock is publicly 
traded. Direct market information is available, so one is able to calculate the re- 
quired rate of return on equity using the procedures illustrated earlier. No proxy 
company is necessary. If the acquisition involves taking on the selling company's 
debt, this debt must be taken into account. The purchase price we use in evaluat- 
ing a prospective acquisition is the market value of its debt plus the amount paid 
to the stockholders of the selling company. Suppose Magna Corporation is consid- 
ering acquiring Carta Company by paymg the stockholders of Carta $3 million. 
Magna will assume Carta's debts, which have a market value of $2 million. For 
purposes of calculation, the purchase price of this acquisition is $5 million. 

Against this purchase price, one must balance the expected incremental free 
cash flows arising from the acquisition. Remember from Chapter 6 that these are 
operating cash flows (earnings before interest, taxes, depreciation, and amortiza- 
tion) minus taxes, minus necessary capital expenditures, and minus additions to 
working capital necessary to produce the expected stream of operating cash flows. 
The appropriate discount rate is a weighted average required return for the selling 
company. The cost of equity is computed directly from market information, as dis- 
cussed earlier. The cost of debt is the current yield in the marketplace for the sell- 
ing company's debt, multiplied by 1 minus the tax rate. For our example, Carta 
Company employs two parts of debt for every three parts of equity, so these 
weights would be used in determining a weighted average required return. The 
expected after-tax cash flows from the acquisition then are discounted at the 
weighted average required return. If the present value of these cash flows exceeds 
the purchase price, the acquisition is worthwhile; if not, it should be rejected. All 
of this follows from our earlier study of the rules of project acceptability. 

Acquisitions create 
value only if likely 
synergies more 
than offset the 
premium paid. 

Importance of Operating Efficiencies The important thing to remember is that 
under the assumptions of a market model, the present value of cash flows will ex- 
ceed the purchase price only if there are operating economies and/or improved 
management. Stated differently, in the absence of cash-flow improvements such 
that 2 + 2 = 5, called synergy, the expected return arising from the acquisition will 
be no more than the required return. This suggests that the analysis of a prospec- 
tive acquisition should focus on the likelihood of economies. For the acquiring 
company this usually means doing those things that it does well. Acquiring a 
company in an unrelated line of business in which management has no expertise is 
unlikely to produce economies. Too many companies have done that, mistakenly 
believing that it is the only way to achieve growth. When inefficiencies develop, 
the acquiring company earns an incremental return less than that required by the 
market for the systematic risk involved. As a result, the market price of the stock 
drops below the price it would have sold for if the acquisition had not been made. 

If the stock of the prospective acquisition is priced efficiently in the market, the 
acquiring company will pay at least what the company is worth as an independent 
entity. If a premium is paid-and it usually must be paid-then the acquiring com- 
pany pays more than the acquisition is worth as an independent operation. This pre- 
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mium, however, can be offset by economies, so that the acquisition provides an incre- 
mental expected return equal to or greater than that required by the market, given the 
systematic risk involved. In evaluating an acquisition, one should concentrate on the 
prospect of operating economies. We will discover in Chapter 23 that other considera- 
tions come into play -information effects, tax reasons, wealth transfers, and personal 
agendas. However, the bedrock of value creation is operating economies. 

A Diversification EfSect? 
If unsystematic risk is felt to be important or if management is concerned only 
with the impact of an acquisition on the expected risk and return of the firm as a 
whole, the evaluation process needs to be altered. One can evaluate an acquisition 
from the standpoint of the "portfolio" effect on the firm. This was illustrated ear- 
lier, and the procedures are the same for an acquisition. To reiterate briefly in this 
context, recall how we derived a probability distribution of possible incremental 
present values arising from an investment in Chapter 7. If the price to be paid for an 
acquisition has been established, it should be subtracted from the expected present 
value to obtain the expected net present value. The next step is to estimate the cor- 
relation coefficients for the relationship between the net present value for the 
prospective acquisition and the net present values for existing projects and invest- 
ment proposals under consideration. 

Effect on Total Risk The acquisition then becomes one more investment proposal 
in a portfolio of projects to be considered. The methods of analysis and selection are 
the same as those employed earlier in this chapter. Management chooses the best 
combination of expected net present value and risk If the portfolio of projects repre- 
sented by this combination includes the prospective acquisition, the firm should ac- 
quire the company involved. In this way, an acquisition is evaluated in the same 
manner as any internally generated investment proposal. A decision is made with at- 
tention to the marginal impact of the acquisition on the total risk of the firm. 

Whether a market model approach is altered depends on the importance of 
the diversification effect. In turn, its importance depends on imperfections in the 
capital markets, which we took up in the preceding section. The same arguments 
hold for an acquisition as they do for any asset that reduces the relative total risk 
of a company. As we know, bankruptcy costs are the principal imperfection that af- 
fects diversification-of-asset decisions. 

Value is created through capital investments by 
exploiting opportunities for excess returns, 
those providing returns in excess of what the 
financial markets require for the risk involved. 
The avenues to value creation are industry at- 
tractiveness and competitive advantage within 
an industry. These things give rise to positive 
net-present-value projects. In evaluating risky 
investment opportunities, a market model 
(CAPM or APT factor) relates the acceptance of 
a project to its systematic, or unavoidable, risk 

to investors. The required rate of return is the 
risk-free rate plus a premium for the systematic 
risk of the project. 

To determine the systematic risk of a proj- 
ect, one can look at similar companies whose 
stocks are publicly traded. A surrogate re- 
quired rate of return on equity is derived using 
the betas of the proxy companies. The same 
principle is applicable to an APT factor model 
approach; here proxy company parameters for 
the risk factors would be used. When the lever- 
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age of the firm is significantly different from 
that of the proxy companies, the CAPM beta 
should be adjusted using a well-known for- 
mula. Once the relevant cost of equity capital 
has been determined, it is blended with other 
costs of financing. The calculation of a weighted 
average cost of capital (WACC) was illustrated, 
and the rationale for and limitations to its use 
explained. 

In addition to the weighted average cost 
of capital, the adjusted present value (APV) 
method was considered. In the latter approach, 
project-operating cash flows are discounted at 
the unlevered cost of equity, interest tax shields 
at the cost of borrowing, and flotation costs are 
subtracted from the sum of the present values. 
The idea is that there are two components to a 
project: its unlevered value and the net value of 
financing. The differences between the AFV 
and WACC methods were explored, and it was 
determined that imperfections other than cor- 
porate taxes cloud the issue. 

The proxy company approach to deter- 
mining required rates of return is particularly 
appropriate when it comes to divisions of a 
multibusiness company. If the products/proj- 
ects of a division are relatively homogeneous 
with respect to risk, the required return derived 
for the division becomes its transfer price of 
capital. Certain problems arising from the dif- 
ferential utilization of nonequity financing 
among divisions were explored, and an alter- 
native method of using proxy companies' over- 
all costs of capital was investigated. 

When the various businesses of a com- 
pany do not differ materially in systematic 
risk, it is unnecessary to derive individual proj- 
ect or division required returns. Instead the 
overall required return of a company, its 
WACC, can be used as the acceptance criterion 
for capital investments. 

The diversification of assets by a com- 
pany is not a thing of value if the assumptions 
of the market models hold. Investors can di- 
versify on their own and do not need the com- 
pany to do it for them. The probability of insol- 
vency is a function of total risk or variability of 
a company, the sum of both its systematic and 
unsyskmi&ic risks. If bankruptcy costs are sig- 
nificant and there is some probability of insol- 
vency, a company may wish to pay attention to 
the impact of project selection on total risk. In a 
portfolio framework, the trade-off between risk 
and expected NPV for different combinations 
of investments can be analyzed. 

In the final section we took up the evalua- 
tion of acquisitions using the same framework 
as for investment projects. If most of the as- 
sumptions of a market model hold, diversifica- 
tion by the firm in acquisitions would not be a 
thing of value. This Brgues that a company 
should focus its analysis on the likelihood of 
operating economies when studying prospec- 
tive acquisitions. Only operating economies 
will result in incremental value being gained. 
As with other capital investments, however, di- 
versification may be a thing of value if there 
are sizable bankruptcy costs. 

FINCOACH EXERCISES 

Self-Correction Problems 

1. Determine the required return on equity for the following project situations, 
using the capital asset pricing model. 
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Expected 
Return Risk-Free 

Situation Market Portfolio Rate Beta 

What generalizations can you make? 
2. Silicon Wafer Company presently pays a dividend of $1. This dividend is ex- 

pected to grow at a 20 percent rate for 5 years and at 10 percent per annum 
thereafter. The present market price per share is $20. Using a dividend dis- 
count model approach to estimating capital costs, what is the company's ex- 
pected, or required, return on equity? 

3. Novus Nyet Company has two divisions: Health Foods and Specialty Metals. 
Each of these divisions employs debt equal to 30 percent of its total requirements, 
with equity capital used for the balance. The current borrowing rate is 8 percent, 
and the company's tax rate is 40 percent. Novus Nyet wishes to establish a mini- 
mum return standard for each division based on the risk of that division. This 
standard then would serve as the transfer price of capital to the division. 

The company has thought about using the capital asset pricing model in 
this regard. It has identified two samples of companies, with the following 
mode-value characteristics: 

Debt/lofal Tax 
Beta Capitalization Ratio Rate 

Health Foods .90 .50 .40 
Specialty Metals 1.25 .30 .40 

The risk-free rate presently is 6 percent, and the expected return on the market 
portfolio 11 percent. Using the CAPM approach, what required returns on in- 
vestment would you recommend for these two divisions? 

4. You are evaluating two separate projects as to their effect on the total risk and 
return of your corporation. The projects are expected to result in the following 
(in thousands): 

Net Present 
Value o f  Standard 

Company Deviation 

Existing projects only $6,000 $3,000 
Plus project 1 7,500 4,500 
Plus project 2 8,200 5,000 
Plus projects 1 and 2 9,700 6,100 
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a. Would you invest in one or both projects? 
b. What would you do if a CAPM approach to the problem suggested a 

different decision? 
5. The Williams Warbler Company is contemplating acquiring the Acme Brass 

Company. Incremental cash flows arising from the acquisition are expected to 
be the following (in thousands): 

Average of Years 

Cash flow after taxes $100 $150 $200 
Investment required 50 60 70 - - - 

Net cash flow $ 50 $ 90 $130 
= - -  

Acme has an all-equity capital structure. Its beta is 30, based on the past 60 
months of data relating its excess return to that of the market. The risk-free 
rate is 9 percent, and the expected return on the market portfolio is 14 percent. 

a. What is the maximum price that Williams Warbler Company might 
pay for Acme? 

b. On what assumptions does a price that high depend? 

1. Acosta Sugar Company has estimated that the overall return for Standard & 
Poor's 500-Stock Index wiU be 15 percent over the next 10 years. The company 
also feels that the interest rate on Treasury securities will average 10 percent 
over this interval. The company is thinking of expanding into a new product 
line: almonds. It has had no experience in this line but has been able to obtain in- 
formation on various companies involved in producing and processing nuts. Al- 
though no company examined produces only almonds, Acosta's management 
feels that the beta for such a company would be 1.10 once the almond operation 
was ongoing. There is some uncertainty about the beta that will actually prevail. 
Management has attached the following probabilities to possible outcomes: 

Probability 1 .2 .3 .2 .2 .1 

Beta 1 . 0 0  1.10 1.20 1.30 1.40 

a. What is the required rate of return for the project using the mode beta 
of 1.10? 

b. What is the range of required rates of return? 
c. What is the expected value of required rate of return? 

2. Willie Sutton Bank Vault company has a debt-to-equity ratio (market value) 
of .75. Its present cost of debt funds is 15 percent, and it has a marginal tax 
rate of 40 percent. Willie Sutton Bank Vault is eyeing the automated bank 
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teller business, a field that involves electronics and is considerably different 
from its own, so the company is looking for a benchmark or proxy company. 
The Peerless Machine Company, whose stock is publicly traded, produces 
only automated teller equipment. Peerless has a debt-to-equity ratio of .25, a 
beta of 1.15, and an effective tax rate of 40 percent. 

a. If Willie Sutton Bank Vault Company wishes to enter the automated 
bank teller business, what systematic risk (beta) is involved if it in- 
tends to employ the same amount of leverage in the new venture as it . . 

presently employs? 
b. If the risk-free rate presently is 13 percent and the expected return on 

the market portfolio is 17 percent, what return should the company re- 
quire for the project if it uses a CAPM approach? 

3. On March 10, International Copy Machines (ICOM), one of the "favorites" of 
the stock market, was priced at $300 per share. This price was based on an ex- 
pected annual growth rate of at least 20 percent for quite some time in the fu- 
ture. In July, economic indicators turned down, and investors revised down- 
ward to 15 percent their estimate for growth of ICOM. What should happen 
to the price of the stock? Assume the following: 

a. A perpetual-growth valuation model is a reasonable representation of 
the way the market values ICOM. 

b. The firm does not change its dividend, the risk complexion of its as- 
sets, or its degree of financial leverage. 

c. The dividend next year will be $3 per share. 
4. Zosnick Poultry Corporation has launched an expansion program that, in 6 

years, should result in the saturation of the Bay Area marketing region of Cali- 
, -) fornia. As a result, the company is predicting a growth in earnings of 12 per- 

cent for 3 years, 6 percent for years 4 through 6, then constant earnings for the 
foreseeable future. The company expects to increase its dividend per share, 
now $2, in keeping with this growth pattern. Currently, the market price of the 
stock is $25 per share. Estimate the company's cost of equity capital. 

5 .  Assuming that a firm has a tax rate of 30 percent, compute the after-tax cost 
of the following assets: 

a. A bond, sold at par, with a 10.40 percent coupon. 
b. A preferred stock, sold at $100 with a 10 percent coupon and a call 

price of $110, if the company plans to call the issue in 5 years (use an 
approximation method). 

c. A common stock selling at $16 and paying a $2 dividend, which is ex- 
pected to be continued indefinitely. 

d. The same common stock if dividends are expected to grow at the rate 
of 5 percent per year and the expected dividend in year 1 is $2. 

6. The Kalog Precision Tool Company was recently formed to manufacture a 
new product. The company has the following capital structure in market 
value terms: 

13% debentures of 2005 $ 6,000,000 
12% preferred stock 2,000,000 
Common stock (320,000 shares) 8,000,000 

Total $16,000,000 



234 Part I 1  Investment i n  Assets and Required Returns 

The common stock sells for $25 a share, and the company has a marginal tax 
rate of 40 percent. A study of publicly held companies in this line of business 
suggests that the required return on equity is about 17 percent for a company 
of this sort. 

a. Compute the firm's present weighted average cost of capital. 
b. Is the figure computed an appropriate acceptance criterion for evalu- 

ating investment proposals? 
7. The Tumble Down D Ranch in Montana is considering investing in a new 

mechanized barn, which will cost $600,000. The new barn is expected to save 
$90,000 in annual labor costs indefinitely (for practical purposes of computa- 
tion, forever). The ranch, which is incorporated and has a public market for 
its stock, has a weighted average cost of capital of 14.5 percent. For this proj- 
ect, Howard Kelsey, the president, intends to use $200,000 in retained earn- 
ings and to finance the balance half with debt and half with a new issue of 
common stock. After-tax flotation costs on the debt issue amount to 2 percent 
of the total debt raised, whereas flotation costs on the new common stock is- 
sue come to 15 percent of the issue. What is the net present value of the proj- 
ect after allowance for flotation costs? Should the ranch invest in the new 
barn? 

8. Grove Plowing, Inc., is considering investing in a new snowplow truck cost- 
ing $30,000. The truck is Likely to provide a cash return after taxes of $10,000 
per year for 6 years. The unlevered cost of equity capital of the company is 
16 percent. The company intends to finance the project with 60 percent debt, 
which will bear an interest rate of 12 percent. The loan will be repaid in 
equal annual principal payments at the end of each of the 6 years. Flotation 
costs on financing amount to $1,000, and the company is in a 30 percent tax 
bracket. 

a. What is the adjusted present value (APV) of the project? Is the project 
acceptable? 

b. What would happen if expected after-tax cash flows were $8,000 per 
year instead of $10,000? 

9. Ponza International, Inc., has three divisions. One is engaged in leisure wear, 
one in graphics, and one in household paint. The company has identified 
proxy companies in these lines of business whose stocks are publicly traded. 
Neither Ponza International nor the proxy companies employ debt in their 
capital structures. On the basis of analyzing these stocks in relation to the 
market index, Ponza has estimated that the systematic risks of its three divi- 
sions are as follows: 

Division ( Leisure Graphics Paint 

Beta 1 1.16 1.64 .70 

The expected return on the market index is 13 percent in the foreseeable fu- 
ture, and the risk-free rate is currently 7 percent. The divisions are evaluating 
a number of projects, which have the following expected returns: 



Chapter  8 Creat ing  V a l u e  t h rough  Required R e t u r n s  235 

Project Division Expected Return 

1 Graphics 18% 
2 Paint 12 
3 Paint 10 
4 Leisure 26 
5 Leisure 13 
6 Graphics 21 
7 Paint 14 
8 Graphics 16 

a. Which projects should be accepted and which rejected? 
b. What are the assumptions involved in your acceptance criterion? 

10. a. In your answer to Problem 9a, what would happen if Ponza 
International had a debt-to-total-capitalization ratio of 40 percent 
and intended to finance each of the projects with 40 percent debt, 
at a 6 percent after-tax interest cost, and 60 percent equity? (As- 
sume that everything else was the same, with the exception that the 
proxy companies now have debt ratios corresponding to that of 
Ponza.) 

b. In words, what would happen to your answer to Problem 9a if market 
imperfections made unsystematic risk a factor of importance? 

11. The Empire Mining Company's existing portfolio of assets has an expected 
net present value of $30 million and a standard deviation of $20 million. The 
company is considering four new explorations. The 16 possible portfolios 
have the following characteristics (in millions): 

Possible Pottfolio 

1. Existing assets (EA) only 
2. EA plus 1 
3. EA plus 2 
4. EA plus 3 
5. EA plus 4 
6. EAplus 1 and 2 
7. EA plus 1 and 3 
8. EA plus 1 and 4 
9. EA plus 2 and 3 

10. EAplus 2 and 4 
11. EA plus 3 and 4 
12. EAplus 1,2, and 3 
13. EA plus 1,2, and 4 
14. EA plus 1,3, and 4 
15. EA plus 2,3, and 4 

16. EA plus 1,2,3, and 4 

kpected l e t  
Present Value 

$30 
33 
32 
35 
34 
35 
38 
37 
37 
36 
39 
40 
39 
42 
41 
44 

Standard 
Deviation 

$20 
23 
21 
24 
25 
23 
25 
26 
24 
25 
28 
26 
27 
30 
28 
31 
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a. Plot these various portfolio possibilities on graph paper. 
b. With a firm-risk approach to evaluating risky investments, which 

portfolio do you prefer? 
12. Cougar Pipe Company is considering the cash acquisition of Red Wilson Rod, 

Inc., for $750,000. The acquisition is expected to result in incremental cash 
flows of $125,000 in the first year, and this amount is expected to grow at a 6 
percent compound rate. In the absence of the acquisition, Cougar expects net 
cash flows of $600,000 this coming year (after capital expenditures), and these 
are expected to grow at a 6 percent compound rate forever. At present, in- 
vestors and creditors require a 14 percent overall rate of return for Cougar 
Pipe Company. Red Wilson Rod is much more risky, and the acquisition of it 
will raise the company's overall required return to 15 percent. 

a. Should Cougar Pipe Company acquire Red Wilson Rod, Inc.? 
b. Would your answer be the same if the overall required rate of return 

stayed the same? 
c. Would your answer be the same if the acquisition increased the sur- 

viving company's growth rate to 8 percent forever? 
13. The North Bend Bait Company is contemplating an investment to get it into 

the production and sale of spinning rods and reels. Heretofore, it has pro- 
duced only artificial baits. The financial manager of the company, Bruno 
Litzenberger, feels that the only way to analyze the merit of the project is with 
a capital asset pricing model approach. Fortunately, Super Splash Spinning 
Corporation, a publicly held company, produces only spinning fishing equip- 
ment. Litzenberger feels it appropriate to use this company as a benchmark 
for measuring risk. Neither North Bend Bait nor Super Splash employs any 
leverage. The actual returns to investors in Super Splash over the last 10 years 
were those shown in the following table. Also shown are 1-year returns for 
Standard & Poor's 500-Stock Index and the risk-free rate. 

Annual Return 

Year End Super Splash Market Index Risk-Free Rate 

Average return 

Litzenberger believes that the average annual return for the market index and 
the average annual return for the risk-free rate over the 10-year period are 
reasonable proxies for the returns likely to prevail in the future. 
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a. Compute the beta for Super Splash Spinning Corporation. 
b. What is the required return for the project? What assumptions are crit- 

ical? 
(Note: To solve, you may use the technique described in the special section 
"Calculating Betas Manually.") 

m 
; Solut ions t o  S e l f - c o r r e c t i o n  P r o b l e m s  

Situation Equation Required Return 

1 10% + (15% - 10%)1.00 15.0% 
2 14% + (18% - 14%).70 16.8 
3 8% + (15% - 8%)1.20 16.4 
4 11% + (17% - 11%).80 15.8 
5 10% + (16% - 10%)1.90 21.4 

The greater the risk-free rate, the greater the expected return on the market 
portfolio and the greater the beta, the greater will be the required return on eq- 
uity, all other things being the same. In addition, the greater the market risk 
premium (Rm - Rf), the greater the required return, all other things being the 
same. 

2. Through trial and error, one ends up using 18 percent and 19 percent as dis- 
count rates. 

Present Present 
End of Year Dividend per Share Value at 18% Value a t  19% 

- - - - 
Present value, 1-5 years = $5.26 $5.13 - - = 

Year 6 dividend = $2.49(1.10) = $2.74 

Market prices at the end of year 5 using a perpetual growth dividend valua- 
tion model: 
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Present value at time 0 for amounts received at end of year 5: 

$34.25 at 18% = $14.97 $30.44 at 19% = $12.76 

18% 19% 

Present value of 1-5 years $ 5.26 $ 5.13 
Present value of 6-rn years 14.97 12.76 - - 

Present value of all dividends $20.23 $17.89 

Therefore, the discount rate is closer to 18 percent than it is to 19 percent. 
Interpolating 

and this is the estimated return on equity that the market requires. 
3. If the proxy companies are used in a CAPM approach, it is clear that different 

systematic risks are involved in the two divisions. The proxy companies in the 
health food business have more debt than Novus Nyet Company. In this case, 
the beta probably should be adjusted for leverage, using the technique pre- 
sented in the chapter. The beta in the absence of leverage would be 

where (.50/.50) is the debt-to-equity ratio. The adjusted beta for the proportion 
of debt Novus Nyet employs in its division is 

Adjusted P = ,5625 1 + - (1 - .4) = .7071 [ : ] 
or, with rounding, .71. Given an adjusted proxy beta of .71 for health foods and a 
proxy beta of 1.25 for specialty metals, the required returns on equity become 

Required 
Equation Equity Return 

Health Foods 6% + (5%).71 9.55% 
Special@ Metals 6% + (5%)1.25 12.25 

The after-tax cost of debt funds for both divisions is 8%(1 - .4) = 4.80%. The 
weighted average required return for each division becomes 

Debt Equity Weighted Average 
Cost Weight Cost Weight RequiredReturn 

Health Foods 4.80 .3 9.55 .7 8.13% 
Specialh. Metals 4.80 .3 12.25 .7 10.02 
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The figures in the last column would be used as minimum, or required, re- 
turns for the two divisions. 

4. a. The coefficients of variation (standard deviation/NPV) for the alterna- 
tives are 

Existing projects .50 
Plus project 1 .60 
Plus project 2 .61 
Plus projects 1 and 2 .63 

The c d c i e n t  of variation increases with either or both investments. A 
reasonably risk-averse decision maker will prefer the existing projects to 
any combination of new project additions to existing projects. If this is the 
case, both new projects will be rejected. The actual decision will depend 
on your risk preferences. hsumably, these preferences will be influ- 
enced by the presence of bankruptcy costs. 

b. If the CAPM approach gives an opposite decision, the key to decid- 
ing would be the importance of market imperfections. As indicated 
earlier, if a company's stock is traded in imperfect markets, if the pos- 
sibility of insolvency is substantive, and if bankruptcy costs are sig- 
nificant, more reliance should be placed on a total variability ap- 
proach because it recognizes residual plus systematic risk. If things 
point in the opposite direction, more reliance should be placed on the 
CAPM results. 

5. a. The estimated required rate of return for the acquisition is 

Using this rate to discount the net cash flows, we obtain 

Net Cash Present-Value Present 
Years f low Factor Value 

The maximum price that should be paid is $642,264. 
b. To pay this price, the assumptions of the CAPM must hold. The com- 

pany is being valued according to its systematic risk only. The effect of 
the acquisition on the total risk of Williams Warbler Company is as- 
sumed not to be a factor of importance to investors. Additionally, we 
assume that the measurement of beta is accurate and that the estimates 
of Rf and Rm are reasonable. 
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CASE: National Foods Corporation 

In early 1994, Prentice Quick, executive vice president and chief financial officer of 
National Foods Corporation, was reviewing capital expenditure procedures for the 
major divisions of the company. This was in anticipation of management present- 
ing the annual capital budget to the board of directors in March. He was con- 
cerned about the allocation of capital process among divisions and believed that 
the underlying standards might need to be changed. Heretofore, the principal ob- 
jectives of the company had been competitive advantage and growth in the prod- 
uct areas in which National Foods chose to compete. 

The company used a single after-tax cost of capital for a hurdle rate, regard- 
less of the division from which a capital proposal emanated. In the low inflation- 
ary environment of the mid-199Os, the minimum acceptable return was 13 percent. 
This minimum return recently had been lowered from 15 percent, but the basis for 
the reduction was largely subjective. The president of the company, Roscoe 
Crutcher, simply felt the growth objectives of the company were hampered by a 15 
percent rate. Mr. Quick was uneasy not only about the overall required rate of re- 
turn but also about allocating capital at this single rate. 

As a result, he and Laura Atkinson, vice president and treasurer, commis- 
sioned a study of the transfer prices of capital among divisions. The study itself 
was undertaken by Wendell Levine, manager of the corporate analysis and control 
office, who reported directly to Atkinson. However, Atkinson frequently reviewed 
the study and together she and Levine proposed the use of multiple required rates 
of return. As the March board of directors meeting was less than two months away, 
Mr. Quck and others in senior management needed to come forth with a proposal. 

COMPANY BACKGROUND 

National Foods Corporation is headquartered in Chicago, with roots going back to 
the late nineteenth century when it began as a processor of corn and wheat. The 
company became a public corporation in 1924, and its business gradually changed 
from commodity-type products to branded items. Presently, the company has three 
major divisions: agricultural products, bakery products, and restaurants. The fastest 
growing is restaurants, which continually needs more capital for expansion. 

The agricultural products division traces its origin to the very beginning of 
the company. For many years the company was only a grain processor. In the 
1920s, it began to brand certain wheat and corn products for sale to consumers. 
These included flour, margarine, and corn meal, followed by cake and biscuit 
mixes. From time to time, the division acquired other enterprises, the most recent 
being a vitamin supplement feedstock company in 1974. However, this business 
did not do well in the depressed agricultural marketplace of the 1980s. As a result 
of this and the consultant report, the business was divested in 1985. Also divested 
in the mid-1980s were certain pure commodity types of businesses: bean cleaning 
and wholesaling; the distribution of corn for hog and cattle feeding; and the distri- 
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bution of wheat to other food processors. Though a few commodity operations re- 
main, the emphasis is on branded agricultural products. 

The bakery products division consists entirely of branded products, with 
many of them enjoying dominant positions in particular product markets. Prod- 
ucts include bread, rolls, biscuits, muffins, pizza crusts, some crackers, and an ex- 
tensive line of cookies. Competition is intense in this industry, but National Foods 
has achieved product dominance in a number of lines. However, it is concerned 
about the cracker and cookie lines where the "monster," Nabisco, has been domi- 
nant and aggressive. Nonetheless, the bakery products division is profitable, and 
many lines enjoy considerable promise. Most food industry observers feel that the 
agricultural commodity price declines during the 1980s and 1990s have been help- 
ful to food processors. Many companies have plowed back their profits into re- 
search, development, and marketing, thereby strengthening their franchises. 

The last division of National Foods, the restaurant division, has enjoyed im- 
pressive growth in recent years. The division has several types of fast food outlets, 
but the hamburger chain has grown the most dramatically. As the U.S. population 
has changed demographically as well as employment-wise over the past 20 years, 
expenditures for food away from the home have increased. This was particularly 
true in the 1970s and early 1980s. Throughout thii time frame there was a rapid ex- 
pansion of new units, and National Foods' restaurant division was among the lead- 
ers. By the early 1990s, this rapid expansion resulted in overcapacity. However, dif- 
ferent companies were affected differently, and the restaurant division of National 
Foods continues to enjoy success. The division itself is operated as an independent 
entity and is extremely aggressive. Headquartered in Miami, Robert Einhart, the 
president of the division, has plotted a high growth path for the division. At times, 
he and other division personnel clash with people from headquarters and from the 
other divisions. Given to splashy advertising and promotion devices, the division's 
overall culture is different from that of the company. Management of the bakery 
products division feels that the new headquarters building in Miami, which is 
bright orange, is an embarrassment to others who carry the National Foods banner. 

With the rapid growth of the restaurant division, it has become a larger part 
of total sales and operating profit. For 1993, restaurants accounted for 40 percent of 
the sales and 50 percent of the operating profits of the overall company. In 1985, in 
contrast, the restaurant division accounted for less than 10 percent of sales and 
profits. National Foods President Roscoe Crutcher was aware of the rivalry among 
divisions but felt that it was healthy as long as it was kept in balance. Many in the 
agricultural products and bakery products divisions did not think that things were 
in balance. They felt that they would ultimately end up working for a restaurant 
company headed by Mr. Einhart. Mr. Cmtcher was not about to give up the restau- 
rant division, yet he wanted it to play a healthy, stimulating role in the evolution of 
National Foods. Nowhere did the rivalry become more focused than in the capital 
allocation process, where the restaurant division requested ever-increasing capital 
to serve its expansion needs 

CAPITAL INVESTMENT 
PROCEDURES AND FINANCING 

Like most companies, National Foods Corporation has layered levels of approval, 
with the largest projects being approved only by the board of directors. Each divi- 
sion was charged with preparing capital budgeting requests, item by item. Routine 
types of expenditures could be lumped together. However, any major expenditure 
had to be documented as to expected cash flows, payback, internal rate of return, 
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E x h i b i t  1 
National Foods Corporation Consolidated Balance Sheet ( in  millions) 

OCTOBER 31 OCTOBER 31 OCTOBER 31 
Assets 1993 1992 1991 

Current assets 
Cash and marketable securities 
Receivables 
Inventories 
Other current assets 

Total current assets 
Long-term assets 

Land, buildings, and equipment 
Less accumulated depreciation 
Net land, buildings, and equipment 
Other tangible assets 
Intangible assets 

Total assets 

Liabilities and Shareholders' Equity 

Current liabilities 
Short-term debt 
Current portion of long-term debt 
Accounts payable 
Taxes payable 
Accruals 

Total current liabilities 
Long-term debt 
Other liabilities 
Deferred income taxes 

Total liabilities 
Preference stock 
Shareholders' equity 

Common stock 
Paid-in capital 
Retained earnings 
Cumulative exchange adjustment 
Treasury stock, at cost 

Total shareholders' equity 
Total liabilities and equity 

and a qualitative assessment of the risk involved. These proposals were reviewed 
by the corporate analysis and control office, headed by Wendell Levine. While nei- 
ther he nor his boss, Laura Atkinson, had final authority, they made recommenda- 
tions on each of the larger projects. 

Projects fell into one of two categories: profit-adding and profit-sustaining. The 
profit-adding projects were those where the cash flows could be estimated and dis- 
counted cash flow methods employed. The profit-sustaining projects were those 
that did not provide a measurable return. Rather, they were projects necessary to 
keep the business going; for example, environmental and health controls as well as 
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E x h i b i t  2 
National Foods Corporation Consolidated Statement of Earnings (in millions) 

FISCAL YEAR 

Net sales 
Gross profit 
Profit before taxes 
Taxes 

Profit after taxes 
Dividends (common and prefemed) 57.6 54.1 48.3 
Earnings per share (in dollars) $4.49 $3.76 $3.35 
Dividends per common share (in dollars) 1.40 1.24 1.10 

certain corporate assets. Approximately 20 percent of the projects proposed and ac- 
cepted, in dollar volume, were profit-sustaining in naturr. For profit-adding projects, 
the 13 percent required rate of return was used as the hurdle rate. Projects that fell 
below this return simply were not sent forward. The use of this discount rate was 
supplemented by the financial goal of "achieving growth in sales and earnings per 
share without undue diminution in the quality of the earnings stream." This objective 
was sufficiently "fuzzy" that most did not take cognizance of it in the capital budget- 
ing process. Rather, the 13 percent return was the key variable. It was simply as- 
sumed that if projects provided returns in excess of this figure, they would give the 
company a continuing growth in "quality" earnings per share. 

Overall, the company has a total debt-to-equity ratio of 1.45. However, much 
of the total debt is represented by accounts payable and accruals. All borrowings 
are controlled at the corporate level, and there is no formal allocation of debt or eq- 
uity funds to the individual divisions. Everything is captured in the minimum hur- 
dle rate, 13 percent. However, the restaurant division is characterized by having to 
undertake a number of lease contracts in order to expand outlets. Although many 
of the outlets are owned outright, others are leased. National Foods does not moni- 
tor the number of leases being undertaken by the restaurant division, but it does 
monitor expansion plans by the division. While the required rate of return of the 
company once represented a blending of the costs of debt and equity financing, this 
no longer is the case. In recent years it has been adjusted on a subjective basis, in 
keeping with returns earned by competitors in the industry. National Foods has lit- 
tle difficulty financing itself. It enjoys an A investment rating by both Moody's and 
Standard & Poor's. In addition, it has ample lines of credit with commercial banks. 

REQUIRED RATES OF RETURN 

Mr. Levine's office was charged with determining what would happen if the com- 
pany moved from a single required rate of return to multiple hurdle rates. His 
group focused on using external market valuations for the required rates of return 
of the various divisions. For debt capital, it proposed using the company's overall 
rate of interest on bonds. In early 1994, this rate was approximately 8 percent. The 
company faced a tax rate of approximately 40 percent, when both federal and state 
income taxes were taken into account. 
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E x h i b i t  3 
National Foods Corporation Segment Analysis (in millions) 

FISCAL YEAR 

Sales 
Agricultural products 
Bakery products 
Restaurants 

Operating profit 
Agricultural products 
Bakery products 
Restaurants 

Identifiable assets 
Agricultural products 
Bakery products 
Restaurants 
Corporate 

For the required return on equity capital, the study group used the capital as- 
set pricing model (CAPM). In this context the measure of risk is beta, the covari- 
ability of a stock's return with that of the overall market as represented by Stan- 
dard & Poor's 500-Stock Index. The return on equity is simply 

where R, is the risk-free rate, R, is the return required on the market portfolio, as 
represented by the S&P 500-Stock Index, and P, is the beta of security j. In early 
1994, 3-month Treasury bills yielded approximately 3.1 percent, 3-year Treasury 
notes 4.6 percent, 5-year Treasury notes 5.4 percent, and long-term Treasury 
bonds 7.0 percent. Because the typical investment project had an "average life" 
of 5 years, Mr. Levine's group proposed using the 5-year Treasury rate as the 
risk-free rate in their calculations. Estimates by various investment banks of the 
required return on the overall market portfolio of common stocks averaged 11.0 
percent in early 1994. 

To determine the betas for the divisions, Mr. Levine and his staff proposed 
the use of proxy, or "pure play" companies, that is, companies that were closely 
identified with the business of the division, but that had publicly traded stocks. 
After extensive study, Mr. Levine and his staff proposed the list of companies 
shown in Exhibit 4. For the restaurant division there were a reasonable number of 
proxy companies. This was not the case for agricultural products or for bakery 
products. Unfortunately for bakery products, some of the larger businesses were 
divisions of multidivision companies. In particular, Nabisco was part of R.J.R. 
Nabisco and could not be differentiated. For agricultural products, some of the 
largest grain processors are privately owned, so that they do not appear in the 
sample. However, the study group felt that the proxy companies were representa- 
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E x h i b i t  4 
National Foods Corporation 
Financial Information on Proxy Companies 

LONG-TERM 
LIABILITIES TO 

BETA CAPITALIZATION 

Agricultural products 
American Maize Products .90 .45 
Archer Daniels, Inc. 1.05 .30 
Conagra, Inc. .76 .42 
Staley Continental - 1.20 - .51 

Average .98 .42 

Bakery products 
American Bakeries .85 .38 
Flowers Industries .75 .46 
Interstate Bakeries .85 .31 - 

Average .82 .38 

Restaurants (fast foods) 
Carl Karcher Enterprises 1.10 .55 
Chi Chi's 1.35 .43 
Church's Fried Chicken 1.24 .15 
Collins Foods 1.35 .48 
Jerrico, lnc. 1.10 .30 
McDonald's Corporation 1.10 .49 
Ponderosa, Inc. 1.30 .30 
Sizzler Restaurants 1.60 .40 
Vicorp Restaurants 1.40 .56 
Wendy's International 1.15 - .36 

Average 1.27 .40 

tive, and that the summary information was useful. For the betas, the group pro- 
posed using a simple average for each category of proxy companies. This meant a 
beta of .98 for agricultural products, .82 for bakery products, and 1.27 for restau- 
rants. 

Concerning the debt employed to get blended costs of capital, National 
Foods recently established a target long-term liabilities-to-capitalization ratio of 40 
percent. Capitalization consisted of all long-term liabilities (including the current 
portion of long-term debt), plus shareholders' equity. The target of 40 percent was 
somewhat higher than the existing ratio. For capital expenditure purposes the rele- 
vant financing vehicles were felt to be long-term liabilities and equity, not short- 
term debt, payables, and accruals. 

The agricultural products and the bakery products divisions did not need 
that much in debt funds, as their internal cash flows were sufficient to finance 
most capital expenditures. (The agricultural products division uses short-term 
debt to carry inventories.) Originally, Mr. Levine proposed that for calculation pur- 
poses these two divisions have long-term liability-to-capitalization ratios of .35. 
Given the growth in and demands of the restaurant division, he proposed that this 
division have a ratio of .45. The representative for the restaurant division objected 
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to this percentage, claiming that i t  should be higher. When Mr. Einhart learned of 
this he went directly to Mr. Levine and Ms. Atkinson. He claimed that if the 
restaurant division were stand-alone, it could command a ratio of at least .60, 
based on its real estate value. In order to compete, he claimed that he must have a 
debt ratio consistent with the more aggressive companies in the industry. Mr. Ein- 
hart threatened to take the matter directly to Roscoe Crutcher, the president, un- 
less he got his way. Eventually, Einhart, Atkinson, and Levine struck a compro- 
mise and agreed to a long-term liability-to-capitalization ratio of .50 for the 
restaurant division. To accommodate this change within the overall capital struc- 
ture objectives of the company, Mr. Levine cut the agricultural products and the 
bakery products divisions ratios to .30. 

In order to allow for profit-sustaining projects, Mr. Levine proposed grossing 
up the divisional required returns. With 20 percent of the projects on average be- 
ing profit-sustaining, which were presumed to have a zero percent expected re- 
turn, the "gross-up" multiplier was 1.25. That is, if a division were found to have 
an overall after-tax required return of 9.6 percent, it would be grossed up to be 
9.6%(1.25) = 12.0 percent. As profit-sustaining projects were a cost of doing busi- 
ness, profit-adding projects had to earn enough to carry them. The simple gross-up 
was easiest to apply, and Mr. Levine proposed that it be the same for all divisions. 

When Laura Atkinson, vice president and treasurer, was talking with Mr. 
Levine, she reminded him that the question of single versus multiple required 
returns was not resolved. Therefore, it would be useful to calculate a required re- 
turn for the overall company in the same manner as was to be done for the divi- 
sions. The beta for National Foods Corporation in early 1994 was 1.05, and it had 
been relatively stable in recent years. It was felt that a target long-term liabilities- 
to-capitalization ratio of .40 should be employed. 

T H E  MEETING 

As the required returns report would be completed shortly, Prentice Quick, the 
CFO, needed to arrange a meeting among himself, other members of senior man- 
agement, and the presidents of the three divisions. He asked Laura Atkinson to 
present the report to management. 

The meeting would be an important one, because the decisions reached 
would determine the method by which capital would be allocated to the various 
divisions both now and in the future. It also would establish the standard for judg- 
ing return-on-asset performance. Mr. Cmtcher was anxious to get the matter re- 
solved so that management would be on a solid footing when it went to the board 
of directors in March for capital allocations. While Mr. Einhart, president of the 
restaurant division, was familiar with the report, the other divisional presidents 
were not. Mr. Einhart made it known to Mr. Crutcher that although he could live 
with the system proposed in the report, he felt it much simpler to have a single re- 
quired rate of return for all the divisions. "If your objective is competitive advan- 
tage and growth, you have to keep your eye on the fundamentals of the business. 
These financial whizzes don't produce value for the shareholders-we do. Don't 
shackle us with too many constraints," was a statement he made in passing to Mr. 
Crutcher. 





FINANCING AND 
DIVIDEND POLICIES 

CASE: Restructuring the Capital Structure a t  Mawiott 

On October 5, 1992, Marriott Corporation announced a plan to restructure the 
company by splitting itself into two parts. The announcement caused immediate 
and opposite price movements for its stock and its bonds. Stockholders were 
happy and bondholders were in a furor, particularly those who had bought a new 
issue of bonds in April. 

RESTRUCTURING PLAN 

The two separate companies were to be Marriott International and Host Marriott. 
The former company would manage/franchise over 700 hotels and motels. In addi- 
tion, it would manage food and facilities for several thousand businesses, schools, 
and health-care providers. Finally, it would manage 14 retirement homes under con- 
tract. For these businesses, 1991 sales amounted to $7.4 billion. J. Willard Marriott 
Jr., chairman of Marriott Corporation, was to become chairman of Marriott Interna- 

Host Marriott was to own most of the hard assets. More specifically, it would 
own 139 hotels or motels, 14 retirement communities, and nearly 100 restaurants/ 
shops at airports and along toll roads. For these businesses, 1991 sales were $1.7 
billion. Operating cash flows for these businesses approximated 40 percent of total 
Marriott Corporation operating cash flows, pre-reshcturing. Richard Marriott, 
vice chairman of Marriott Corporation, was to become chairman of this company. 

The key element in the restructuring plan was that Host Marriott was to 
keep the debt associated with these assets, approximately $2.9 billion. In contrast, 
Marriott International would have only modest debt after the restructuring. The 
bond indenture was felt not to preclude such a transfer of assets and debt. Known 
as event risk to bondholders, there were numerous cases of this in the 1980s with 
the leveraged buyout movement. Bondholder wealth was expropriated in favor of 
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equity holders, and the Marriott restructuring was felt to be a variation of the same 
theme. While Marriott International was to provide a $630 million line of credit to 
Host Marriott, the expiration date of the line was sooner than the maturities of 
many of the bond issues outstanding. 

Merrill Lynch was advisor to~ar r io t t  on the restructuring plan, and Mar- 
riott's new chief financial officer, Stephen Bollenbach, was instrumental in the de- 
velopment of the restructuring plan. It called for stockholders of Marriott Corpora- 
tion to receive one share of stock in each of the new companies for each share of 
stock previously held. Technically, the transaction represents a spin-off. The Mar- 
riott family owned approximately 25 percent of the shares before, and would ini- 
tially own the same percent in each of the two companies afterward. 

THE COMPANY'S DEBT STRUCTURE 

Year-end balance sheets for 1991 and 1990 are shown in Exhibit 1, and long-term 
debt at January 3, 1992, is seen to be $3.2 billion. This debt included some dozen 
bond issues with a total face value of $2+ billion. Maturities ranged from 1 to 15 
years, and all issues were rated BBB by Standard & Poor's. This rating was later 
lowered to single B, which remained the bond rating for the new Host Marriott. In 
contrast, Marriott International received a rating of single A, an increase over the 
rating for the pre-restructured company. 

The company's legacy of debt came from aggressive expansion of hotels and 
motels in the 1980s. With depressed real estate conditions in the early 1990s, the 
company was unable/unwilling to sell off certain assets and reduce its debt. The 
company's strategy was to manage properties, not necessarily to own them. For 
the most part, ownership was viewed as only a temporary phenomenon during 
initial development. 

SECUXITY PRlCE REACTIONS 
AND GOING FORWARD 

Exhibit 3 shows the prices of Marriott Corporation's common stock and two of its 
bond issues around the time of the restructuring announcement. The stock in- 
creased sharply in price, while the bonds dropped. These reactions are consistent 
with a wealth transfer, recognizing that other things were not held constant. Still 
the bond and the stock markets voted with their feet. The initial reaction of bond- 
holders was to call "foul." Those that bought the April 1992 bond issue were even 
more vocal, citing the legal words fraudulent conveyance. The good company/bad 
company syndrome was invoked. 

Marriott management tried to assure bondholders that it was their intent to 
service all debt on time and that the interest and principal payments promised 
would be delivered. Therefore, bondholders should not worry. Stockholders, in the 
meantime, were elated with the restructuring plan. All three parties to the transac- 
tion-bondholders, stockholders, and management-needed to plot their next steps. 
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E x h i b i t  1 
Marriott Corporation Consolidated Balance Sheets, 
1991 and 1990 Year Ends (in millions) 

JANUARY 3 DECEMBER 28 
1992 1990 

Cash and cash equivalents $ 36 $ 283 
Accounts receivable 524 654 

Inventories 243 261 

Prepayments 220 230 

Current assets $1,023 $1,428 
Investment in affiliates 455 462 

Net property, plant and equipment 2,485 2,774 

Assets held for sale 1,524 1,274 

Goodwill 476 494 

Other assets 437 494 

Total assets $6,400 $6,926 

Current maturities, LTD 
Accounts payable 
Accruals 

Current liabilities 
Long-term debt 
Deferred taxes 
Deferred income 
Other liabilities 
Preferred stock 
Common shareholders' equity 

Total liabilities and equity 
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E x h i b i t  2 
Marriott Corporation Sfatements oflncome, 
1991 and 1990 Fiscal Years (in millions) 

JANUARY 2 DECEMBER 28 
1992 1990 

Net sales 
Costs and expenses 
Depreciation and amortization 
Other income 
Interest expense 
Restructuring costs 
Other income 

Income before taxes 
Income taxes 

Income after taxes 

Dividends 
Earnings per share 
Dividends per share 

E x h i b i t  3 
Marriott Covporation Security Prices 
around Time of Restructuring Announcement - 

9 '18 Yo OF 9 'I2% OF COMMON 
61191997 5/1/2002 SHARES 

October 1,1992 $111.0 $108.0 $ 17'/8 

October 2 111.2 108.2 17'/a 

October 5 (announcement) 89.3 83.6 19 '/4 

October 6 83.9 83.1 19'1's 

October 7 

October 8 

October 9 

October 30 

November 30 89.2 91.3 207, 

December 31 94.7 93.6 20 3/4 



C H A P T E R  

Theory o f  Capitdl Structure 

I n Part II we looked into allocating capital to investment stock by its financing decision, it will want to undertake a financ- 

proposals, when we had a given financing mix. In this chapter ing policy that will maximize its valuation. For simplicity, we ex- 

and the next, we are going to find out whether the way in which amine the question of capital structure in terms of the proportion 

investment proposals are financed matters, and i f  it does, what of debt to equity; however, the principles taken up in this chapter 

the optimal capital structure might be. I f  we finance with one can be easily expanded to include consideration of the specific type 

mix of secdrities rather than another, i s  the market price of the of securrty being issued. m 

stock affected? If a company can affect the market price of i ts 

INTRODUCTION TO THE THEORY 
Even a casual review of the literature brings one quickly to the key question of 
whether or not capital structure matters. Can a company affect its total valuation 
and its required return by changing its financing mix? In this section, we are going 
to find out what happens to the total valuation of the firm and to its cost of capital 
when the ratio of debt to equity, or degree of leverage, is varied. We use a capital Capital structure is 

market equilibrium approach because it allows us to abstract from factors other the pr0PQrtions Of debt 

than leverage that affect valuation. ~nstruments and 
preferred and common 
stock on a company's 

Assumptions and Definitions balance sheet. 

To present the analysis as simply as possible, we make the following assumptions: 

1. There are no corporate or personal income taxes and no bankruptcy costs. 
(Later, we remove these assumptions.) 

2. The ratio of debt to equity for a firm is changed by issuing debt to repur- 
chase stock or issuing stock to pay off debt. In other words, a change in 
capital structure is effected immediately. In this regard, we assume no 
transaction costs. 

3. The fir111 has a policy of paying 100 percent of its earnings in dividends. 
Thus, we abstract from the dividend decision. 



254 Par t  111 F i n a n c i n g  and D i v i d e n d  Pol ic ies  

4. The expected values of the subjective probability distributions of ex- 
pected future operating earnings for each company are the same for all 
investors in the market. 

5. The operating earnings of the firm are not expected to grow. The ex- 
pected values of the probability distributions of expected operating 
earnings for all future periods are the same as present operating earn- 
ings. 

Given these assumptions, we are concerned with the following three rates: 

F 
k .  = - = 

Annual interest charges 
I B Market value of debt outstanding 

In this equation, k, is the yield on the company's debt, assuming this debt to be 
perpetual. 

E Earnings available to common stockholders k = - =  
S Market value of stock outstanding (9-2) 

The earnings/price ratio is the required rate of return for investors 
in a company whose earnings are not expected to grow and whose dividend- 
payout ratio is 100 percent. With our restrictive assumptions, then, the earn- 
ings/price ratio represents the market rate of discount that equates the pres- 
ent value of the stream of expected future dividends with the current market 
price of the stock. It should not be used as a general rule to depict the re- 
quired return on equity, for with expected growth it is a biased and low esti- 
mate (see Chapter 8 on measuring capital costs). We use it only because of its 
simplicity in illustrating the theory of capital structure. The final rate we con- 
sider is 

0 = = Net operating earnings 
" V Total market value of the firm 

where V = B + S. Here, k,, is an overall capitalization rate for the firm. It is defined 
as the weighted average cost of capital and may also be expressed as 

We want to know what happens to k,, k,, and k, when the degree of leverage, as de- 
noted by the ratio B/S, increases. 

Net Operating Income Approach 
One approach to the valuation of the earnings of a company is known as the net 
operating income approach. To illustrate it, assume that a firm has $1,000 in debt 
at 10 percent interest, that the expected value of annual net operating earnings is 
$1,000, and that the overall capitalization rate, k,, is 15 percent. Given this informa- 
tion, we may calculate the value of the firm as follows: 
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The earnings available to common stockholders, E, is simply net operating income 
minus interest payments, or $1,000 - $100 = $900. The implied required return on 
equity is 

With this approach, net operating income is capitalized at an overall capital- 
ization rate to obtain the total market value of the firm. The market value of 
the debt then is deducted from the total market value to obtain the market value 
of the stock. Note that with this approach the overall capitalization rate, k,, as well 
as the cost of debt funds, k ,  stay the same regardless of the degree of leverage. The 
required return on equity, however, increases linearly with leverage. 

To illustrate, suppose the firm increases the amount of debt from $1,000 to 
$3,000 and uses the proceeds of the debt issue to repurchase stock. The valuation 
of the firm then is 

The implied required return on equity is 

We see that the required equity return, k ,  rises with the degree of leverage. This 
approach implies that the total valuation of the firm is unaffected by its capital 
structure. Figure 9-1 shows the approach graphically Not only is the total value of 
the company unaffected, but so too is share price. To illustrate, assume in our ex- 
ample that the firm with $1,000 in debt has 100 shares of common stock outstand- 
ing. Thus, the market price per share is $56.67 ($5,667/100). The firm issues $2,000 
in additional debt and, at the same time, repurchases $2,000 of stock at $56.67 per 
share, or 35.29 shares in total if we permit fractional shares. It then has 100 - 35.29 
shares = 64.71 shares outstanding. We saw in the example that the total market 
value of the firm's stock after the change in capital structure is $3,667. Therefore, 
the market price per share is $3,667/64.71 = $56.67, the same as before the increase 
in leverage and recapitalization. 
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F I G U R E  9 - 1  
Capital costs: net 
operating approach income 0 rn 

LEVERAGE 

Important Assumptions The critical assumption with this approach is that k, is 
constant, regardless of the degree of leverage. The market capitalizes the value of 
the firm as a whole; as a result, the breakdown between debt and equity is unim- 
portant. An increase in the use of supposedly "cheaper" debt funds is offset ex- 
actly by the increase in the required equity return, k,. Thus, the weighted average 
of k, and k, remains unchanged for all degrees of leverage. As the firm increases its 
degree of leverage, it becomes increasingly more risky. Investors penalize the stock 
by raising the required equity return directly in keeping with the increase in the 
debt-to-equity ratio. As long as k, remains constant, k, is a constant linear function 
of the debt-to-equity ratio. Because the cost of capital of the firm, k, cannot be al- 
tered through leverage, the net operating income approach implies that there is no 
one optimal capital structure. 

So far our discussion of the net operating income approach has been purely 
definitional; it lacks behavioral significance. Modigliani and Miller, in their famous 
1958 article, offered behavioral support for the independence of the total valuation 
and the cost of capital of the firm from its capital structure.' Before taking up the 
implications of their position, however, we examine the traditional approach to 
valuation. 

Traditional Approach 
The traditional approach to valuation and leverage assumes that there is an opti- 
mal capital structure and that the firm can increase the total value of the firm 
through the judicious use of leverage. The approach suggests that the firm initially 
can lower its cost of capital and raise its total value through leverage. Although in- 
vestors raise the required rate of return on equity, the increase in k, does not offset 
entirely the benefit of using "cheaper" debt funds. As more leverage occurs, in- 
vestors increasingly penalize the firm's required equity return until eventually this 
effect more than offsets the use of "cheaper" debt funds. 

'Franco Mvlodigliani and Merton H. Miller, "The Cost of Capital, Corporation Finance and the Theory of Invest- 
ment," Amnican Economic h im  48 (June 1958). 261-97. 
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Traditional approach 
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LEVERAGE B/S 

In one variation of the traditional approach, shown in Fig. 9-2, k, is assumed 
to rise at an increasing rate with leverage, whereas k, is assumed to rise only after 
significant leverage has occurred. At first, the weighted average cost of capital de- 
clines with leverage because the nse in k, does not entirely offset the use of 
cheaper debt funds. As a result, the weighted average cost of capital, k,, declines 
with moderate use of leverage. After a point, however, the increase in ke more than 
offsets the use of cheaper debt funds in the capital structure, and k, begins to rise. 
The rise in k, is supported further once k, begins to rise. The optimal capital struc- 
ture is the point at which k, bottoms out. In the figure, this optimal capital struc- 
ture is point X. Thus, the traditional position implies that the cost of capital is not 
independent of the capital structure of the firm and that there is an optimal capital 
structure. 

MODIGLIANI-MILLER POSITION 
Modigliani and Miller Modigliani and Miller (MM) in their original position advocate that the relation- 
are two economists who ship between leverage and the cost of capital is explained by the net operating in- 
demonstrated that  with come approach. They make a formidable attack on the traditional position by of- 
perfect financial markets fering behavioral justification for having the cost of capital, k,, remain constant 
capital structure is throughout all degrees of leverage. As their assumptions are important, it is neces- 
irrelevant. sary to spell them out. 

1. Capital markets are perfect. Information is costless and readily available 
to all investors. There are no transactions costs, and all securities are infi- 
nitely divisible. Investors are assumed to be rational and to behave ac- 

- ~ 

2. The average expected future operating earnings of a firm are represented 
by subjective random variables. It is assumed that the expected values of 
the probability distribution of all investors are the same. The MM illus- 
tration implies that the expected values of the probability distributions of 
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expected operating earnings for all future periods are the same as pres- 
ent operating earnings. 

3. Firms can be categorized into "equivalent return" classes. All firms 
within a class have the same degree of business risk. As we shall see 
later, this assumption is not essential for their proof. 

4. The absence of corporate income taxes is assumed. MM remove this as- 
sumption later. 

Simply put, the Modigliani-Miller position is based on the idea that no matter 
how you divide up the capital structure of a firm among debt, equity, and other 
claims, there is a conservation of investment value.2 That is, because the total in- 
vestment value of a corporation depends on its underlying profitability and risk, it 
is invariant with respect to relative changes in the firm's financial capitalization. 
Thus, the total pie does not change as it is divided into debt, equity, and other se- 
curities. The sum of the parts must equal the whole; so regardless of financing mix, 
the total value of the firm stays the same, according to MM. The idea is illustrated 
with the two pies in Fig. 9-3. Different mixes of debt and equity do not alter the 
size of the pie-total value stays the same. 

Homemade Leverage 
The support for this position rests on the idea that investors are able to substitute 
personal for corporate leverage, thereby replicating any capital structure the firm 
might undertake. Because the company is unable to do something for its stock- 
holders (leverage) that they cannot do for themselves, capital structure changes are 
not a thing of value in the perfect capital market world that MM assume. There- 
fore, two firms alike in every respect except capital structure must have the same 
total value. If not, arbitrage will be possible, and its occurrence will cause the two 
firms to sell in the market at the same total value. 

Illustration Consider two firms identical in every respect except that company A 
is not levered, while company B has $30,000 of 12 percent bonds outstanding. Ac- 
cording to the traditional position, company B may have a higher total value and 

F I G U R E  9 - 3  
Illustration of capital 
structure irrelevancy 

FIRM VALUE FIRM VALUE 

'This idea was first espoused by John Burr Williams, Tile Tkeoy of Inwstmmt Valup (Amsterdam: North- 
Holland, 1938), pp. 72-73. 
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lower average cost of capital than company A. The valuation of the two firms is as- 
sumed to be the following: 

Homemade leverage 
can replicate the firm's 
capital structure, thereby 
causing investors to  be in 
different t o  i t .  

MM maintain that this situation cannot continue, for arbitrage will drive 
the total values of the two firms together. Company B cannot command a higher 
total value simply because it has a financing mix different from company A's. 
MM argue that by investing in company A, investors in company B are able to 
obtain the same dollar return with no increase in financial risk. Moreover, they 
are able to do so with a smaller investment ~ u t l a y . ~  Because investors would be 
better off with the investment requiring the lesser outlay, they would sell their 
shares in company B and buy shares in company A. These arbitrage transac- 
tions would continue until company B's shares declined in price and company 
A's shares increased in price enough to make the total value of the two firms 
identical. 

Arbitrage Steps Lf you are a rational investor who owns 1 percent of the stock of 
company B, the levered firm, worth $400 (market value) you should 

1. Sell the stock in company B for $400. 
2. Borrow $300 at 12 percent interest. This personal debt is equal to 1 per- 

cent of the debt of company B, your previous proportional ownership of 
the company. 

3. Buy 1 percent of the shares of company A, the unlevered firm, for 
$666.67. 

Prior to this series of transactions, your expected return on investment in 
company B's stock was 16 percent on a $400 investment, or $64. Your expected re- 
turn on investment in company A is 15 percent on a $666.67 investment, or $100. 

'This arbitrage proof appears in Franco Modigliani and Merton H. Miller, "Reply to Heins and Sprenkle," 
American Economic Rec~zezu, 59 (September 1969), 592-95. 
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From this retum you must deduct the interest charges on your personal borrow- 
ings, so your net dollar retum is 

Return on investment in company A $100 
Less: interest ($300 X .12) 36 - 

Net return $ 64 

Your net dollar retum, $64, is the same as it was for your investment in company B; 
Arbitrage efficiency however, your cash outlay of $366.67 ($666.67 less personal borrowings of $300) is less 
means al l  opportunities than the $400 investment in company B, the levered firm. Because of the lower invest- 
for arbitrage profit have ment, you would prefer to invest in company A under the conditions described. In 
been driven out. essence, you "lever" the stock of the unlevered firm by taking on personal debt. 

The action of a number of investors undertaking similar arbitrage transac- 
tions will tend to drive up the price of company A shares, lower its k ,  drive down 
the price of company B, and increase its k,. This arbitrage process will continue un- 
til there is no further opportunity for reducing one's investment outlay and 
achieving the same dollar return. At this equilibrium, the total value of the two 
firms must be the same. The principle involved is simply that investors are able to 
replicate any capital structure the firm might undertake through personal lever- 
age. Unless a company is able to do something for investors that they cannot do 
for themselves, value is not created. 

Irrelevance in a CAPM Framework 
It is important to realize that MM's proof of the proposition that leverage is irrele- 
vant does not depend on the two firms' belonging to the same risk class. This as- 
sumption was invoked for easier illustration of the arbitrage process. However, 
equilibrium occurs across securities of different companies on the basis of ex- 
pected return and risk. If the assumptions of the capital asset pricing model hold, 
as they would in perfect capital markets, the irrelevance of capital structure can be 
demonstrated using the CAPM. 

Consider the expected return and systematic risk of a levered company. The 
firm's expected return is simply a weighted average of the expected returns for the 
debt and equity securities. 

where, as before, B is the market value of debt, S is the market value of stock, k, is 
now the expected return on the firm's debt, and k, is the expected return on its 
stock. Rearranging this equation and canceling out, we obtain4 

The rearrangement to obtain Eq. (9-6) is 
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Here we see that the expected return on the stock increases in proportion to in- 
creases in the debt-to-equity ratio. 

As described by beta, the systematic risk of the overall firm is simply a 
weighted average of the betas of the individual securities of the firm. 

Rearranging and canceling out as we did before, we obtain 

Thus, an increase in the debt-to-equity ratio increases not only the expected return 
of a stock but also its beta. With perfect capital markets, both increase proportion- 
ally, so that they offset each other with respect to their effect on share price. The in- 
crease in return is just sufficient to offset the additional return required by in- 
vestors for the increment in beta. Therefore, share price being invariant with 
respect to leverage can be shown in the context of the CAPM equilibrating process 
of risk and expected return. 

TAXES AND CAPITAL STRUCTURE 
The irrelevance of capital structure rests on an absence of market imperfections. 
No matter how one slices the corporate pie between debt and equity, there is a 
conservation of value, so that the sum of the parts is always the same. In other 
words, nothing is lost or gained in the slicing. To the extent that there are capital 
market imperfections, however, changes in the capital structure of a company may 
affect the total size of the pie. That is to say, the firm's valuation and cost of capital 
may change with changes in its capital structure. One of the most important im- 
perfections is the presence of taxes. In this regard, we examine the valuation im- 
pact of corporate taxes in the absence of personal taxes and then the combined ef- 
fect of corporate and personal taxes. 

Corporate Taxes 
The advantage of debt in a world of corporate taxes is that interest payments 
are deductible as an expense. They elude taxation at the corporate level, 
whereas dividends or retained earnings associated with stock are not deductible 
by the corporation for tax purposes. Consequently, the total amount of pay- 
ments available for both debt holders and stockholders is greater if debt is em- 
ployed. 

To illustrate, suppose the eamings before interest and taxes are $2,000 
for companies X and Y, and they are alike in every respect except in lever- 
age. Company Y has $5,000 in debt at 12 percent interest, whereas company X 
has no debt. If the tax rate (federal and state) is 40 percent for each company, we 
have 
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Corporate taxes 
create an incentive 
for debt through the 
deduction of interest 
as an expense. 

Taxes 
Income availa 

Thus, total income to both debt holders and stockholders is larger for levered 
company Y than it is for unlevered company X. The reason is that debt holders 
receive interest payments without the deduction of taxes at the corporate level, 
whereas income to stockholders is after corporate taxes have been paid. In 
essence, the government pays a subsidy to the levered company for the use of 
debt. Total income to all investors increases by the interest payment times the 
tax rate. In our example, this amounts to $600 X .40 = $240. This figure repre- 
sents a tax shield that the government provides the levered company. If the debt 
employed by a company is permanent, the present value of the tax shield using 
the perpetuity formula is 

t rB 
Present value of tax shield = = t,B 

Y (9-9) 

where t, is the corporate tax rate, r  the interest rate on the debt, and B the market 
value of the debt. For company Y in our example 

Present value of tax shield = .40($5,000) = $2,000 

Components of Overall Value What we are saying is that the tax shield is a 
thing of value and that the overall value of the company will be $2,000 more if  
debt is employed than if the company has no debt. This increased valuation occurs 
because the stream of income to all investors is $240 per year greater. The present 
value of $240 per year discounted at 12 percent is $240/.12 = $2,000. Implied is 
that the risk associated with the tax shield is that of the stream of interest pay- 
ments, so the appropriate discount rate is the interest rate on the debt. Thus, the 
value of the firm is 

value of firm = Value if + Value of (9-10) 
unlevered tax shield 

For our example, suppose the required equity return for company X, which has no 
debt, is 16 percent. Therefore, the value of the firm if it were unlevered would be 
$1,200/.16 = $7,500. The value of the tax shield is $2,000, so the total value of com- 
pany Y, the levered firm, is $9,500. 

We see in Eq. (9-9) that the greater the amount of debt, the greater the tax 
shield and the greater the value of the firm, all other things the same. Thus, the 
original MM proposition as subsequently adjusted for corporate taxes suggests 
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that an optimal strategy is to take on a maximum amount of le~erage.~ Clearly, this 
is not consistent with the behavior of corporations, and alternative explanations 
must be sought. 

Uncertainty of Tax Shield 
As pointed out in Chapter 8, the tax savings associated with the use of debt are not 
certain. If reported income is consistently low or negative, the tax shield on debt, as 
denoted by t,B in Eq. (9-9), is reduced or even eliminated. As a result, the near full 
or full cash-flow burden of interest payments would be felt by a company. If the 
firm should go bankrupt and liquidate, the potential future tax savings associated 
with debt would stop altogether. We must recognize also that Congress can change 
the corporate tax rate. Finally, the greater the possibility of going out of business, 
the greater the probability the tax shield will not be effectively utilized. All of these 
things make the tax shield associated with debt financing less than certain. 

Redundancy Another argument in this vein is by De Angelo and Masulis, and it 
has to do with tax shelter ~edundancy.~ The notion here is that companies have 
ways other than interest on debt to shelter income-leasing, foreign tax shelters, 
investment in intangible assets, and the use of option and future contracts, to 
name a few. If earnings in a given year are sufficiently low, these other tax shields 
may entirely use up the earnings at hand. As a result, the tax liability would be 
zero, and the company would be unable to utilize interest payments as a tax de- 
duction. De Angelo and Masulis reason that as a company takes on more debt, it 
increases the probability that earnings in some years will not be sufficient to offset 
all the tax deductions. Some of them may be redundant, including the tax de- 
ductibility of interest. 

The New Value Equation The uncertain nature of the interest tax shield, to- 
gether with the possibility of at least some tax shelter redundancy, may cause firm 
value to rise less with leverage than the corporate tax advantage alone would sug- 
gest. This is illustrated in Fig. 9-4, where the corporate tax effect is shown by the 
top line. As leverage increases, the uncertainty associated with the interest tax 
shield comes into play. At first, the diminution in value is slight. As more leverage 
occurs, tax shield uncertainty causes value to increase at an ever-decreasing rate 
and perhaps eventually to turn down. Thus, the more uncertain the corporate 
tax shield the less attractive debt becomes. The value of the firm now can be 
expressed as 

Pure value of Value lost through (9-11) 
Value of = Value if + corporate tax - tax shield 

firm unlevered shield uncertainty 

The last two factors combined give the present value of the corporate tax shield. 
The greater the uncertainty associated with the shield, the less important it be- 
comes. 

jFrano Modigliani and Merton H. Miller, "Corporate Income Taxes and the Cost of Capital: A Correction," 
American Econontic Reoieu, 63 (June 1963). 433-42. 

6Hany Dc hngelo and Romld W. Masulis, "Optimal Capital Struchxe under Corporate and Personal Taxa- 
tion,"Joumal ofFinancia1 Economics, R (March 1980). 3-29. 
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F I G U R E  9 - 4  
Value of firm with 

corporate taxes and tax 
shield uncertainty LEVERAGE B/S 

4 

3 
d > 

Corporate Plus Personal Taxes 
Apart from tax shield uncertainty, the presence of taxes on personal income 
may reduce or possibly eliminate the corporate tax advantage associated with debt. 
If returns on debt and on stock are taxed at the same personal tax rate, 

Value with corporate 
tax effect 

- - Value with taxes 
and tax shield 

uncertainty 

however, the corporate tax advantage remains. This can be seen by taking our earlier 
example and applying a 30 percent personal tax rate to the debt and stock returns: 

Personal taxes 
reduce the corporate 
tax advantage. 

Although the total after-tax income to debt holders and stockholders is less than 
before, the tax advantage associated with debt remains. 

Looking at the matter as we did in our earlier discussion, we discover that 
the present value of the corporate tax shield would be the following when per- 
sonal taxes are present: 

Present value of tax shield = 
(1  - t,)(l - fp" I (9-12) 

1 - tpd 
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where tL and B, as before, are the corporate tax rate and market value of the firm's 
debt; tps is the personal income tax applicable to common stock income; and t,, is the 
personal tax rate applicable to debt in~ome.~ Lf the return on debt is taxed at the same 
personal tax rate as that on stock, we have tp, = f,,. As a result, these two t e r n  cancel 
out in Eq. (9-12), and the present value of the corporate tax shield becomes 

Present value of tax shield = tcB 

which is the same as Eq. (9-9). Therefore, the corporate tax advantage of debt re- 
mains exactly the same if debt income and stock income are taxed at the same per- 
sonal tax rate. 

Dividends versus Capital Gains We know that stock income is composed both of 
dividends and capital gains, however. Dividend income by and large is taxed at the 
same personal tax rate as interest income. Capital gains often are taxed at a lower rate. 
Sometimes the differential is expliat in that the tax rate is less. Even when capital 
gains are taxed at the same rate as ordinary income, however, there is an advantage to 
the capital gain. For one thing, it is postponed until the security is sold. For those who 
give appreciated securities as gfts to charitable causes, the tax may be largely 
avoided, as it is if a person dies. For these reasons, the effective tax on capital gains in 
a present-value sense is less than that on interest and dividend incomes. As a result, 
the corporate tax advantage associated with debt is reduced. To illustrate, we begin 
with an extreme assumption. All stock income is realized as capital gains and the tax 
rate on such gains is zero; therefore, tps is equal to zero. Assume, however, that the 
personal tax rate applicable to debt income, t,, is positive. 

Debt or Stock Income? In this situation, a company will need to decide whether 
to finance with debt or with stock. If a dollar of operating earnings is paid out as 
interest to debt holders, the company pays no corporate tax on it because interest 
is deductible as an expense. Therefore, the income to the investor after personal 
taxes are paid is 

After-tax income for debt holders = $1(1 - tpd) 

If the dollar of operating earnings is directed instead to stockholders, the company 
pays a tax on those earnings at the corporate tax rate. The residual would be in- 

'To see why this is so, we know that the total income available to both stockholders and debt holders is 

[ W I T  - rB)(l - t,)(l - t,,)l + [rB(1 - tpd)l 

irhrrr thr etfrr-I,>* In:omc= ro \mrknold,,rr, i* drpwtrd by :he !~rzt malor bru:kered rernt drtil rlwt ru dchl huldera by 
rite .ecund. ~ r l d  EDIT r .  txrnlrlgs beior: ultere.t .lral I . B A ~ ,  Rcdrr.111ji11t6. ~r.t.oI~l~in 

(1 - l<)(l - tpq) 
EBIT (1 - tJ(l  - tm) + rB (1 - tpJ) 

I - id 1 
The first part of this cquation is thc income from an unlevewd company after corporate and personal taxes have been 
paid. If an individual buys a bond for B, he or she receives, in the construt of our previous examples, rB(1 - $A annu- 
ally forever. Therefore, the value of the last part of the second equation is 
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come to stockholders; and because we assume that the personal tax rate on stock 
income is zero, it would go directly to them. Therefore 

After-tax income for stockholders = $1(1 - tc) 

If the company is concerned with only after-tax income to the investor, it would fi- 
nance either with debt or with stock, depending on the relative values of t,, and t,. 
If the personal tax rate on debt income exceeds the corporate tax rate, the company 
would finance with stock, because the after-tax income to the investor would be 
higher. If tpd is less than t ,  however, it would finance with debt, because after-tax 
income to the investor would be greater here. If tpd equals t,, it would be a matter 
of indifference whether debt or stock were employed. 

Merton Miller's Equilibrium 
In a provocative presidential address to the American Finance Association, 
Miller proposed that with both corporate and personal taxes, capital structure 
decisions by the firm were i r re le~ant .~  That is, changes in capital structure 
have no effect on the firm's total valuation. This position is the same as 
Modigliani-Miller's original proposition in a world of no taxes, but it contrasts 
sharply with their 1959 corporate tax adjustment article, in which they found 
that debt had substantial advantage. Simply put, Miller's model suggests that 
in market equilibrium personal and corporate tax effects cancel out. He assumes 
that the personal tax rate on stock income, tps, is zero. Accordingly, his model 
implies that at the margin, the personal tax rate on debt income, tp,, must equal 
the corporate tax rate, t,. As illustrated in the previous section, when tpd = tc, 
changes in the proportion of debt in the capital structure do not change the total 
after-tax income to investors. As a result, capital structure decisions by the cor- 
poration would be irrelevant. 

Investor Clienteles and Market Equilibrium Different investors, however, have 
different personal tax rates. Some investors, such as pension funds, are tax exempt; 
others, such as high-income individuals, are in high tax brackets. Holding risk con- 
stant, the tax-exempt investor would want to invest in debt; the high tax bracket in- 
vestor would want to hold the company's stock. Miller's position is based on the idea 
that when the market is in disequilibrium, corporations alter their capital structures 
to take advantage of clienteles of investors in different tax brackets. If' there is an 
abundance of tax-exempt investors, a company will increase the supply of its debt to 
appeal to this clientele. As companies increase the supply of debt, however, the tax- 
exempt clientele's ability to absorb more debt is exhausted, and further debt must be 
sold to higher tax bracket clienteles. Companies will stop issuing debt when the mar- 
ginal personal tax rate of a clientele investing in the instrument equals the corporate 
tax rate. At this point, the market for debt and stock is said to be in equilibrium, and 
an individual company no longer can increase its total value by increasing or decreas- 
ing the amount of debt in its capital structure. 

Completing the Market One can think of the equilibration process as corpora- 
tions marketing their securities in much the same way as they market their prod- 
ucts. They identify an unsatisfied demand and then design a product to fit this 

RMerton H. Miller, "Debt and Taxes," Journal of Finance, 32 (May 1977), 266-68 
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market niche. In the case of capital structure, the product is a financial instrument 
and the niche is an unsatisfied investor clientele. This clientele is unsatisfied sim- 
ply because there are not enough securities available of the type necessary to sat- 
isfy its tax motivated investment desires. The market is incomplete, and corpora- 
tions should seek to offer those securities in excess demand. Thus, as total debt 
rises the effective tax rate of the marginal investor (lender) rises and the marginal 

M i l l e r ' s  e q u i l i b r i u m  corporate tax rate declines. Market equilibrium occurs when the total debt issued 
has the persanal tax causes the two marginal tax rates to be the same. 
effect entirely offsetting Note that for all companies there is a total optimal capital structure that de- 
the corporate tax pends on the tax brackets of different clienteles of investors and the amounts of 
advantage. funds these clienteles have to invest. Corporations overall will want to issue 

enough debt to satisfy the total demand of investors in tax brackets less than the 
corporate tax rate. One implication is that if the corporate tax rate were to increase 
relative to the personal tax rate, the equilibrium would be upset, and the new 
equilibrium would call for higher total debt-to-equity ratios for companies overall. 
If the personal tax rate were increased relative to the corporate tax rate, the new 
equilibrium would involve lower debt-to-equity ratios for companies overall. If 
the two sets of tax rates go up or down proportionally, there will be no effect. Once 
the new equilibrium is achieved, however, Miller's position is that the individual 
firm cannot alter its capital structure to advantage. 

Counterarguments So far we have taken as given Miller's assumption that the 
personal tax rate on stock income is effectively zero. We know from Treasury tax 
data, however, that most individuals pay taxes on dividends. Moreover, compa- 
nies do pay dividends, so some of the return on stock is taxed at essentially the 
same rate as that for interest income. Furthermore, some capital gains are realized, 
and taxes are paid on these gains, so the assumption of a zero personal tax on 
stock income is suspect. 

Also disturbing is the relationship between corporate debt and stock returns 
and returns available on tax-exempt municipal bonds. If the tax rate on stock in- 
come is zero, we would expect there to be an equilibration of returns between 
common stocks and tax-exempt bonds, because the tax rate on municipal debt in- 
come is zero. Typically, the yield on municipal debt is between 75 and 80 percent 
of that of corporate debt of the same quality rating, implying a tax rate of 20 to 25 
percent for the marginal investor. This implied rate is less than the top corporate 
tax rate, which should prevail on municipal securities if the market equilibrating 
process advanced by Miller holds. On the supply side of the equation, we know 
that different corporations have different effective tax rates at the margin. This 
makes the market equilibration process two-sided and more likely that there will 
be a net tax effect associated with corporate leverage. 

Recapitulation 
The Miller proposition is provocative and certainly has led us to a better under- 
standing of how taxes affect capital structure. In addition to the arguments pre- 
sented, theoretical arguments can be marshaled against the idea that the presence 
of personal taxes completely offsets the corporate tax effect? My own view is that 
the personal tax effect does not entirely offset the corporate tax effect and that 

9Robert H. Litzenberger and James C. Van Home, "Elimination of the Double Taxation of Dividends and Cor- 
porate Financial Policy," Journal of Finunce, 33 (June 1978), foolnote 10, demonstrate that Miller's position is inconsis- 
tent with market clearing and that a tax advantage of debt remains. 
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there is a tax advantage to borrowing for the typical corporation. This is particu- 
larly true for companies having only moderate amounts of debt and where tax 
shield uncertainty is not great. Still, there would appear to be some lessening of 
the corporate tax effect owing to personal taxes. 

Perhaps this can best be visualized if we reconsider Eq. (9-12). We suggested 
earlier that if the personal tax rate on stock income, t,,, equaled that on debt in- 
come, t p ,  the present value of the tax shield associated witkleverage would be t,B, 
which is the corporate tax rate times the market value of the debt. If t,, is less than 
t,,, the tax advantage associated with debt is less than t,B. Suppose ;he marginal 
corporate tax rate is 35 percent, the marginal personal tax rate on debt income is 30 
percent, and the market value of DSS Corporation's perpetual debt is $1 million. 
Now suppose the effective marginal personal tax rate on stock income is 28 per- 
cent. As a result, the present value of the tax shield is 

(1 - .35)(1 - .28) 
Present value of tax shield = 1 $1 million 

1 - .30 

If the effective personal tax rate on stock income is .20 instead of .28, we have 

(1 - .35)(1 - .20) 
Present value of tax shield = I $1 million 

1 - .30 

Thus, the greater the tax "wedge" between debt income and stock income, the 
lower the overall tax shield. Expressed differently, personal tax effects increasingly 
offset the corporate tax shield advantage as the tax rate on stock income declines 
relative to that on debt income. 

EFFECT OF BANKRUPTCY COSTS 
Another important imperfection affecting capital structure decisions is the pres- 
ence of bankruptcy costs. We know from earlier chapters that bankruptcy costs are 
more than legal and administrative expenses of bankruptcy; they involve ineffi- 
ciencies in operating a company when it is about to go bankrupt as well as liquida- 
tion of assets at distress prices below their economic values. 

If there is a possibility of bankruptcy, and if administrative and other costs as- 
sociated with bankruptcy are significant, the levered firm may be less attractive to 
investors than the unlevered one. With perfect capital markets, zero bankruptcy 
costs are assumed. If the firm goes bankrupt, assets presumably can be sold at their 
economic values with no liquidating or legal costs involved. Proceeds from the sale 
are distributed according to the claim on assets described in Chapter 24. If capital 
markets are less than perfect, however, there are administrative costs to bankruptcy, 
and assets may have to be liquidated at less than their economic values.10 These 
costs and the shortfall in liquidating value from economic value represent a drain 
in the system from the standpoint of debt holders and equity holders. 

'@See Brian L. Betker, "The Administrative Costs of Debt Reskucturings," Financial Manafement, 26 (Wmter 
1Y97), 56-68, as well as references in Chapter 21, which deals with financial distress. 



C h a p t e r  9 T h e o r y  of C a p i t a l  S t r u c t u r e  269 

Bankruptcy costs 
are a dead weight 
loss to suppliers of 
capital. 

Relationship to Leverage 
In the event of bankruptcy, security holders as a whole receive less than they 
would in the absence of bankruptcy costs. To the extent that the levered firm has a 
greater possibility of bankruptcy than the unlevered one has, the levered firm 
would be a less attractive investment, all other things the same. The possibility of 
bankruptcy usually is not a linear function of the debt-to-equity ratio, but it in- 
creases at an increasing rate beyond some threshold. As a result, the expected cost 
of bankruptcy increases in this manner and would be expected to have a corre- 
sponding negative effect on the value of the firm and on its cost of capital. Credi- 
tors bear the ex post cost of bankruptcy, but they will probably pass on the ex ante 
cost to stockholders in the form of higher interest rates. Hence, the stockholders 
would bear the burden of ex ante bankruptcy costs and the subsequent lower val- 
uation of the company. Because bankruptcy costs represent a "dead weight" loss, 
investors are unable to diversify away these costs even though the market equili- 
bration process is assumed to be efficient. 

As a result, investors are likely to penalize the price of the stock as leverage in- 
creases. The nature of the penalty is illustrated for a no-tax world in Fig. 9-5. Here the 
required rate of return for investors, k ,  is broken into its component parts. There is 
the risk-free rate, Rf, plus a premium for business risk. This p k i u m  is depicted on 
the vertical axis by the difference between the required rate of return for an all-equity 
capital structure A d  the risk-free rate. As debt is added, the required rate of i&& 
rises, and this increment represents a financial risk premium. In the absence of bank- 
ruptcy costs, the required return would rise in a linear manner in our no-tax world. 
However, with bankruptcy costs and an increasing probability of bankruptcy with 
leverage, the required rate of return would be expected to rise at an increasing rate 
beyond some point. At first there might be a negligible probability of bankruptcy, so 
there would be little or no penalty. As leverage increases, so does the penalty; for ex- 
treme leverage, the penalty becomes very substantial indeed. 

F I G U R E  9 - 5  , 
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Taxes and Bankruptcy Costs 
Our earlier discussion of taxes and capital structure concluded that leverage is 
likely to result in a net tax advantage (the corporate tax effect offset by the personal 
tax effect). As the company increases its leverage, the present value of the tax shield 
will increase, at least for a while. If we allow for bankruptcy costs and if the proba- 
bility of bankruptcy increases at an increasing rate with leverage, high leverage will 
be penalized by investors. In a world of both taxes and bankruptcy costs, there will 
be an optimal capital structure. Whereas the net tax effect will have a positive influ- 
ence on value, at least for moderate amounts of leverage, bankruptcy costs and tax 
shield uncertainty exert a negative influence. The value of the firm will increase as 
leverage is first employed because of the tax advantage of debt. Gradually, how- 
ever, the prospect of bankruptcy will become increasingly important. This, together 
with tax shield uncertainty, will cause the value of the firm to increase at a decreas- 
ing rate and eventually to decline. We can express the above as 

Value as Present value Present value (9-13) 
Value of firm = unlevered + of net tax - of bankruptcy 

firm shield on debt costs 

The joint effect of taxes and bankruptcy costs is illustrated in Fig. 9-6. The net 
tax effect line is shown to taper off as more leverage is undertaken, in keeping 
with the mathematics and with tax shield uncertainty. However, bankruptcy costs 
are what cause value to decline sharply with extreme leverage. The optimal capital 
structure by definition is the point at which the value of the firm is maximized. 
Thus, we have a trade-off between the tax effects associated with leverage and the 
bankruptcy costs that come when leverage is pushed beyond a point. Although 
taxes and bankruptcy costs are probably the most important imperfections when it 
comes to capital structure decisions, there are others that bear on the problem. 

OTHER IMPERFECTIONS 
Other capital market imperfections impede the equilibration of security prices ac- 
cording to their expected returns and risks. As a result, these imperfections may 
result in leverage having an effect on the value of the firm apart from taxes and 
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Imperfections 
cause interior, 
nonextreme 
solutions to the 
capital structure 
issue. 

bankruptcy costs. The imperfections must be not only material but also one-direc- 
tional. We know that transaction costs restrict the arbitrage process described ear- 
lier, but the net effect of this imperfection is not predictable as to direction if, in fact, 
there is a net effect at all. In what follows, we examine certain additional imperfec- 
tions that may have a predictable effect on the capital structure question. 

Corporate and Homemade 
Leverage Not Being Perfect Substitutes 
The perceived risks of personal leverage and corporate leverage may differ. For 
one thing, if investors borrow personally and pledge their stock as collateral, they 
are subject to possible margin calls. Many investors view this possibility with 
alarm. Moreover, personal leverage involves a certain amount of inconvenience for 
investors, which they do not experience with corporate leverage. In addition, 
stockholders have limited liability with a stock investment, whereas their liability 
with personal loans is unlimited. Moreover, the cost of borrowing may be higher 
for the individual than for the corporation. This argument suggests that there are 
advantages to the corporation borrowing instead of the individual investor. 

However, arbitrage can occur without the individual actually borrowing. The 
same thing may be accomplished by changing one's holdings of corporate bonds 
held. Moreover, the arbitrage process is not confined to individuals. If opportunities 
for profit exist, financial intermediaries may enter the scene and replicate the finan- 
cial claims of either the levered or the unlevered company and buy the stock of the 
other. The free entry of financial intermediaries without cost will ensure the efficient 
functioning of the arbitrage process, which in turn will result in the irrelevance of 
corporate leverage. Therefore, we are inclined to discount the importance of this ar- 
gument. 

Institutional Restrictions 
Restrictions on investment behavior may retard the arbitrage process. Many insti- 
tutional investors, such as pension funds and life insurance companies, are not al- 
lowed to engage in the "homemade" leverage that was described. Regulatory 
bodies often restrict stock and bond investments to a list of companies meeting 
certain quality standards, such as only a "safe" amount of leverage. If a company 
breaches that amount, it may be removed from the acceptable list, thereby pre- 
cluding certain institutions from investing in it. This reduction in investor de- 
mand can have an adverse effect on the market value of the company's financial 
instruments. 

With institutional restrictions on loans to levered companies, the point at 
which the firm value line turns down with leverage in Fig. 9-6 may be sooner than 
depicted. The greater the importance of the other imperfections we have dis- 
cussed, the less effective the MM arbitrage process becomes, and the greater the 
case that can be made for an optimal capital structure. 

INCENTIVE ISSUES AND AGENCY COSTS 
Agency costs Capital structure decisions lead to a number of incentive issues among equity 
arise when different holders, debt holders, management, and other stakeholders in the corporation. In 
stakeholders monitor this section we examine these issues, followed by the question of financial signal- 
each other's behavior. ing. These considerations can, and often do, influence the choice of security used 

in financing, as well as whether to finance, and invest, at all. To begin, we look at 
debt versus equity in an option pricing model framework. This serves as a founda- 
tion for the subsequent discussion. 
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Debt Holders versus Equity Holdersl1 
Using the concepts developed in Chapter 5, the equity of a firm can be viewed as a 
call option on the firm's total value, the value being the associated or underlying 
asset of the option. The writers of the option are the debt holders. For simplicity, 
assume that debt is represented by discount bonds that pay only at maturity. We 
can then view stockholders as having sold the firm to the debt holders with an op- 
tion to buy it back at a specified price. The option has an exercise price equal to the 
face value of debt, and its expiration date is the maturity of the debt. 

Option price portrayal The value of the option at the expiration date, which by definition is the 
of debt versus equity is value of the stock, is 
a zero-sum game. 

V, = max (Vf - D, 0) (9-14) 

where Vf is the value of the firm at the expiration date; D is the face value of the 
debt, which is the exercise price of the option; and max means the maximum value 
of Vf - D or zero, whichever is greater. The value of the debt at the expiration date 
is simply 

where min means Vf or D, whichever is less. In other words, if Vfis greater than D, 
the debt holders are entitled only to the face value of the debt, and the stockhold- 
ers exercise their option. If V is less than D, the debt holders as owners of the firm 
are entitled to its full value. h e  stockholders receive nothing. Note that the value 
of their option at expiration cannot be negative, because they have limited liability. 

These notions are illustrated in Fig. 9-7, where in the left panel the value of 
debt is shown and in the right panel the value of equity. The value of the firm at 
the expiration date of the debt is shown along the horizontal axis in both panels, 
with the face value of the debt again being represented by D. Depending on 
whether the value of the firm is above or below D, equity and debt values will be 
those shown. We see, then, that the debt holder-stockholder relationship can be 
pictured in an option pricing framework. 

F I G U R E  9 - 7  
Value of debt and 

equity at the debt's 
expiration date 

-- 
Vd = Vf Vd= D V,= 0 Vo= Vf-D 

-- 
VALUE OF THE FIRM, Vf 

"Unless the reader has covered Chapter 5 this section should be passed over. 
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Efect of Variance 
and the Riskiness of Assets 
We know from Chapter 5 that the greater the variance or volatility in value of the 
underlying asset, the greater the value of the option, all other things the same. 
Therefore, it is in the interest of the option holders, in this case the stockholders, to 
increase the variance of the firm. With a given exercise price of D, an increase in 
the dispersion of the probability distribution of possible firm values increases the 
value of their option. Thus, by increasing the riskiness of the assets of the firm, 
stockholders can increase the value of their option. This works to the disadvantage 
of the debt holders because there will be a corresponding decrease in the market 
value of their investment. 

To illustrate, we use the Black-Scholes option pricing model from Chapter 5. 
Suppose that the total value of Belgrazia Tube Company is $4 million, and it has 
just issued debt with a face value of $3 million payable entirely at the end of 5 
years. At present the standard deviation of the continuously compounded rate of 
return on the overall value of the company is .12. Also, the short-term, risk-free 
rate is 6 percent. Given this information, we first solve for d, and d, in the 
Black-Scholes option pricing formula. 

In the equation, In refers to the natural log and 5 to the length of time to the expi- 
ration of the option. For d,, we have 

In Table C at the back of the book, the area of a normal distribution to the 
right of 2.30 standard deviations is ,0107 and to the right of 2.35 standard de- 

L. 

viations, .0094. Interpolating, we find that 2.32 standard deviations correspond to 
.0102. Therefore, the area of the distribution less than 2.32 standard deviations to 
the right of the mean is 1 - ,0102 = .9898. For the area 2.06 standard deviations 
to the right of the mean, we find by interpolating that this standard deviation cor- 
responds to ,0197. The area of the distribution less than 2.06 standard deviations is 
1 - .0197 = ,9803. Therefore, N(d,) = .9898, and N(d,) = .9803. Solving for the op- 
tion pricing formula, Eq. (5-3) in Chapter 5, we obtain 

$3 million 
Vo = $4 million (.9898) - (,06)(5, (.9803) = $1,780,526 

where e  = 2.71828 and the exponent is the interest rate times the length of time to 
expiration. Thus, the value of the stock is $1,780,526, and the value of the debt is 
$4,000,000 - $1,780,526 = $2,219,474. 

Suppose now that Belgrazia Tube Company dramatically increases the riski- 
ness of its business so that the standard deviation of its continuously compounded 
rate becomes .36 in contrast to .12 before. Going through the same kind of calcula- 
tions as before, the value of the stock is found to be $2,084,431. This contrasts with 
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$1,780,526 before. The value of the debt is $4,000,000 - $2,084,431 = $1,915,569, in 
contrast to $2,219,474 before. 

By increasing the riskiness of the company, stockholders are thus able to in- 
crease the value of their stock at the direct expense of the debt holders. The reason 
for this occurrence is that stockholders have an option on the total value of the 
firm. As with any option, increased variance of the underlying asset increases the 
option's value. 

Changing the Proportion of Debt 
With the perfect market assumptions of the option pricing model, changing the 
proportion of debt in the capital structure will not affect the total value of the firm. 
In other words, the Modigliani-Miller irrelevance proposition holds. Such a 
change will affect the relative valuations of the debt and of the equity, however. 
We know that the option pricing formula can be used to determine the value of the 
common stock and that by deducting this value from the value of the total firm we 
can determine the value of the debt. By comparing values for different proportions 
of debt, we are able to determine the relationship between the proportion of debt 
and valuation. 

To understand this, use our last example but assume that the face value of 
the debt is $1 million instead of $3 million. Putting these numbers into the 
Black-Scholes formula, the value of the stock is found to be $3,266,681. The value 
of the debt is $4,000,000 - $3,266,681 = $733,319. Recall from our previous example 
that with $3 million in debt, these values were $2,084,431 and $1,915,569, respec- 
tively. The percentage increases for the debt are 

Thus, the increase in the face value of the debt is accompanied by a smaller 
percentage increase in the value of the debt, holding constant the total value 
of the firm. The reason is that the probability of default has increased, and with 
the greater default risk, the value of the debt (per dollar of face value) is reduced. 

In the context of the option pricing model, issuing debt and retiring stock- 
thereby increasing the proportion of debt in the capital structure-will result in a 
decline in the price of the existing debt (per dollar of face value) and an increase in 
share price. If the face value of each bond were $1,000, there would be 1,000 bonds 
outstanding at $1 million in debt and 3,000 bonds outstanding at $3 million in 
debt. The value per bond at the lower level of debt is $733,319/1,000 = $733.32 per 
bond. At the higher level, it is $1,915,569/3,000 = $638.52. In essence, the stock- 
holders have expropriated some of the wealth of the existing debt holders. The 
new debt holders are not hurt, because they lend money on the basis of the default 
risk associated with the new capital structure. In our example, they would lend 
$638.52 for each $1,000 face value bond. Only the old debt holders suffer. Similar 
to a change in the overall risk of the firm in our previous discussion, wealth trans- 
fers from the old debt holders to the stockholders. 
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Protective Covenants 
Debt holders can protect themselves against expropriation by imposing con- 
straints on the company at the time the loan is made. Known as protective 
covenants, these covenants may be used to restrict the stockholders' ability to in- 
crease the asset riskiness of the company and/or its leverage. In Chapter 16, we 
describe protective covenants in detail and show how they may be used in an op- 
tion pricing model context. The reputation of the borrower may affect the terms of 
the loan. New borrowers with short track records generally face more restrictions 
and monitoring than does a company with a long-standing, high credit rating.'' 

The Modigliani-Miller argument for the irrelevance of capital structure re- 
quires that security holders protect themselves against capital structure changes 
that work to erode their position. "Me-first" rules ensure that one party cannot 
gain at the expense of the other. Although stockholders usually gain and old debt 
holders usually lose, it is possible for the reverse to occur. With certain protective 
covenants, debt holders might obtain a claim on future retained earnings at the ex- 
pense of stockholders. Therefore, stockholders also must assure themselves that 
their position is not eroded without compensation. To the extent that "me-first" 
rules are not effective, capital structure decisions may be relevant even in the ab- 
sence of taxes and bankruptcy costs. 

The Underinvestment Problem 
When a company finances with debt, there may be an incentive problem concern- 
ing capital investments. We have argued that a positive net-present-value project 
should be accepted, but this may not always happen. Suppose the project works 
more to the benefit of debt holders than to that of stockholders. An example might 
be a project that lowers the relative risk of the firm because of diversification prop- 

Underinvestment erties. This may enhance debt holder wealth, but only at the expense of stockhold- 
is the result of equity ers. The decline in stockholder value via the risk dimension may more than offset 
holders not wishing to any favorable cash-flow characteristics. As a result, the project will be rejected by 
invest when the ~ ~ a r d s  management, on behalf of stockholders, even though it has a positive NPV to se- 
favor debt holders. curity holders overall.13 

An analogy is that of a levered farmer who decides not to buy crop insurance. 
Whereas a farmer without debt might purchase such insurance, the levered farmer 
may well reason that lenders will benefit much more in the event of a payoff. 

The underinvestment proposition can be put in an option pricing model 
framework. Stockholders can be thought of as having an option to buy back the 
company from debt holders (the option writer) if its total value exceeds the face 
value of the debt. As with any option, its value increases as the variability of the 
associated asset, in this case the value of the overall firm, increases and declines 
when variability decreases. A possible remedy is for investors to own both stocks 
and bonds in the company. If the incentives of debt holders and stockholders can 
somehow be brought together by this means or by contracting between the two 
parties, the underinvestment problem disappears. In a practical world where this 
does not occur, the problem can arise. 

"Douglas W. Diamond, "Reputation Acquisition in Debt Markets," Journal of Political Economy, 97, No. 4 
(1989L 828-62. . . 

I3The  underinveshnent ~mblern was fint identified by Stewart C. Myers, "Determinants of Corporate Bonnw- 
ing,"Journai qfFinancia1 Economics, 5 (November 1977), 147-75. 
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Agency Costs More Broadly Defined 
The expropriation of wealth and the "me-first" rules illustrate the need for debt 
holders to monitor the actions of equity holders. Monitoring requires the expendi- 
ture of resources, and the costs involved are one form of agency costs. As dis- 
cussed in Chapter 1, Jensen and Meckling have expounded a theory of agency 
costs.I4 Among other things, they show that regardless of who makes the monitor- 
ing expenditures, the cost is borne by stockholders. Debt holders, anticipating 
monitoring costs, charge higher interest. The higher the probable monitoring costs, 
the higher the interest rate and the lower the value of the firm to its shareholders, 
all other things the same. 

Complete protection would require the specification of extremely detailed 
protective covenants and extraordinary enforcement costs. Virtually every deci- 
sion of the firm would need to be monitored. Not only would there be substantial 
legal and enforcement costs, but the firm would operate inefficiently. All of these 
agency costs go to reduce the overall value of the firm. As residual owners of the 
firm, stockholders have an incentive to see that such monitoring costs are mini- 
mized-up to a point. There is a trade-off. In the absence of any protective 
covenants, debt holders may charge very high interest rates, and these rates may 
cost stockholders more than the agency costs associated with reasonable protective 
covenants. 

Stockholders Bear Monitoring Costs It is not that monitoring costs per se are 
bad for the owners of a company; it is that monitoring needs to be efficient. As 
more and more safeguards and enforcement procedures are imposed, debt hold- 
ers' protection rises, but at a decreasing rate. Beyond a point, the reduction in in- 
terest rate is more than offset by escalating agency costs, which ultimately are 
borne by the stockholders. An optimal balance needs to be struck between moni- 
toring costs and the interest rate charged on a debt instrument at the time it is 
sold. Some activities of the firm are relatively inexpensive to monitor; others are 
expensive. Dividend and financing decisions can be monitored with only moder- 
ate cost, whereas the production and investment decisions of the firm are much 
more costly to monitor. The relative costs of monitoring need to be taken into ac- 
count in determining the protective covenants that should be used. As stockhold- 
ers ultimately bear the costs of monitoring, it is important to them that monitor- 
ing be efficient. 

Like bankruptcy costs, monitoring costs may limit the amount of debt that is 
optimal for a firm to issue. It is likely that beyond a point the amount of monitor- 
ing required by debt holders increases with the amount of debt outstanding. When 
there is little or no debt, lenders may engage in only limited monitoring, whereas 
with a great deal of debt outstanding they may insist on extensive monitoring. In 
turn, this monitoring may involve considerable costs. As a result, Fig. 9-6, showing 
the relationship among taxes, bankruptcy costs, and firm value, would need to be 
modified. Monitoring costs would act as a further factor decreasing firm value for 
extreme leverage. The situation is illustrated in Fig. 9-8. The optimal capital struc- 
ture occurs at point x, somewhat before that which occurs with taxes and bank- 
ruptcy costs alone, pointy. 

'4Mchael C. Jensen and William H. Meckling, "Theory of the Fm: Managerial Behavior, Agency Costs and 
Ownership Strncturr," journal of Financial Economics, 3 (October 1976), 305-60. 
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and monitoring costs LEVERAGE B/S 

alone #/-? bankruptcy Tax costs and 

'All three 

Organizational Incentives 
to Manage Efliciently - 

Working in the other direction is the notion that high debt levels create incentives 
for management to be more efficient. Jensen's free-cash-flow theory alleges that if 
managements are left to their own devices they will invest in capital projects and 
acquisitions that do not provide sufficient expected returns.15 Moreover, they will 
squander funds on unnecessary perquisites and other things. According to Jensen 
there is a need to incent management to disgorge free cash flow to stockholders, 
the rightful owners of excess liquidity. Only in this way can the agency problem be 
resolved. 

By taking on the cash-flow obligation to service debt, it is claimed that "man- 
agement's feet are held close to the fire." As a result, there is said to be an incentive 
not to squander funds in wasteful activities, whether it be an investment, a 
perquisite, a company plane, or whatever. The idea is that levered companies may 
be leaner because management cuts the fat. Contrarily, the company with little 
debt and significant free cash flow, after investing in all worthwhile projects, may 
have a tendency to squander funds. In the absence of other incentives, "running 
scared to make debt payments may have a salutary effect on efficiencyx6 

More generally, debt brings capital-market discipline to management's 
table. Executives bent on entrenchment often seek to minimize debt.17 By doing 
this, they face less pressure and intrusion into matters of their competency, per- 
formance, and compensation. The ultimate discipline in the market for corporate 
control is the hostile takeover, but stockholders may suffer a good deal of sub- 
optimal performance before this occurs. From their standpoint, a moderate 
amount of debt may be the necessary disciplinary medicine. 

"Michael C. Jensen, "Agency Costs of Free Cash Flow, Corporate Finance, and Takeovers." American Economic 
Rm.ew, 76 (May 1986), 323-29. 

16For empirical support for debt Wpmving managerial efficiency, see Michael T Maloney, Robert E. Mc- 
Connick, and Mark L. Mitchell, "Managerial Decision Making and Capital Structure," lournai of Business, 66, No. 2 
(1993), 189-217; and Gordon Hanka, "Debt and the Terns of Employment," roumnl of Finnnciai Economics, 48 Oune 
199R), 24S82. 

''Philip G. Berger, Eli Ofek, and David L. Yermack, "Managerial Entrenchment and Capital Structure Deci- 
sions," Journal of Fznance, 52 (September 1997). 1411-38, empirically document this relationship. 
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FINANCIAL SIGNALING 
Closely related to monitoring costs and agency relationships is the notion of signal- 
ing. Because strict managerial contracts are difficult to enforce, managers may use 
capital structure changes to convey information about the profitability and risk of 
the firm. The implication is that insiders know something about the firm that out- 
siders do not. As a manager, your pay and benefits may depend on the firm's mar- 
ket value. That gives you an incentive to let investors know when the company is 
undervalued. You could make an announcement, "Our company is undervalued," 
but you are more sophisticated than that, and you know that investors would prob- 
ably be as convinced as if you were boasting about your child. So you alter your 
company's capital structure by issuing more debt. Increased leverage implies a 
higher probability of bankruptcy, and since you would be penalized contractually if 
bankruptcy occurred, investors conclude that you have good reason to believe that 
things really are better than the stock price reflects. Your actions speak louder than 
words. Increased leverage is a positive sign. 

Credibility of a 
financial signal 
depends on 
asymmetric 
information. 

Asymmetric Information 
More formally, a signaling effect assumes there is information asymmetry between 
management and stockholders. When financing an investment project, manage- 
ment will want to issue the overvalued security if it is acting in the interests of cur- 
rent stockholders. As Myers and Majluf suggest, it will issue stock if it believes the 
existing stock is overvalued and debt if it believes the stock is ~ndervalued.'~ 
However, investors are not unmindful of this phenomenon, so debt issues are re- 
garded as "good news" and stock issues as "bad news." 

The greater the asymmetry in information between insiders (management) 
and outsiders (security holders), the greater the likely stock price reaction to a fi- 
nancing announcement. In general, empirical evidence is consistent with the 
asymmetry of information idea. Around the time of the announcement, leverage- 
increasing transactions tend to result in positive excess returns to stockholders, 
whereas leverage-decreasing transactions result in the opposite. The evidence 
overall is consistent with a financial signaling effect accompanying the choice of 
security employed in the capital structure. 

From Where Does Value Cometh? 
This is not to say that capital structure changes cause changes in valuation. Rather, it 
is the signal conveyed by the change that is significant. This signal pertains to the un- 
derlying profitability and risk of the firm, as that is what is important when it comes 
to valuation. Financial signaling is a topic of considerable interest in the writing on fi- 
nance, but the various models are difficult to evaluate. Unless the managerial contract 
is very precise, the manager is tempted to give false signals. Moreover, there simply 
may be more effective and less costly ways to convey information than by altering a 
company's capital structure. We shall have more to say about this phenomenon when 
we consider dividend policy in Chapter 11. 

'Sr~wart C \Iverr and N ~ ~ h t t l m  5 \Idll~li, "Corpo~aw Fin,l~l~ing .lnd Invr.slmcnl Dccsiuni Wlrctt Firws H.,\.c. 
Irlforrtrnnt,r~ I ha1 Inwators Do \ot Haw;' l b t l i ~ t n .  bf I :11flli'.a' I ' n ? r t b n t . ~ : .  1 3  llllne lL,fi41. 167-222. 
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A great deal of controversy has developed over 
whether the capital structure of a firm, as deter- 
mined by its financing decision, affects its overall 
value. Traditionalists argue that the firm can 
lower its cost of capital and increase market 
value per share by the judicious use of leverage. 
Modigliani and Miller, on the other hand, argue 
that in the absence of taxes and other market irn- 
perfections, the total value of the firm and its 
cost of capital are independent of capital shuc- 
ture. This position is based on the notion that 
there is a conservation of investment value. No 
matter how you divide the pie between debt and 
equity claims, the total pie or investment value 
of the firm stays the same. Therefore, leverage is 
said to be irrelevant. We saw that behavioral 
support for the MM position was based on the 
arbitrage process. 

In a world of corporate income taxes, 
there is a substantial advantage to the use of 
debt; and we showed how the present value of 
the tax shield might be measured. This advan- 
tage is lessened with tax shield uncertainty, 
particularly if leverage is high. When we allow 
for personal income taxes and a higher per- 
sonal tax rate on debt income than on stock in- 
come, we find the tax advantage of debt to be 
further reduced. Miller argues that it is zero, 
and his argument, as well as certain refuting 
evidence, were examined. Bankruptcy costs 
work to the disadvantage of leverage, particu- 
larly extreme leverage. A combination of net 
tax effect with bankruptcy costs will result in 
an optimal capital structure. Other market irn- 
perfections-such as institutional restrictions 
on lender and stock investor behavior-im- 

pede the equilibration of security prices ac- 
cording to expected return and risk. As a result, 
leverage may affect the value of the firm. 

One can analyze the capital structure 
problem in an option pricing model framework 
giving stockholders an option to buy back the 
firm at the maturity of the debt. As with any 
option, an increase in the variance of the associ- 
ated asset-in this case, the value of the firm- 
will increase the value of the option. It is to the 
stockholders' advantage to increase variance, 
either by increasing the riskiness of the assets of 
the firm or by increasing the proportion of debt. 
Debt holders can protect themselves against this 
occurrence by imposing protective covenants. 
This protection involves monitoring costs, 
which are a form of agency costs. Stockholders, 
who ultimately bear the cost of monitoring, 
have an incentive to see that it is efficient. Be- 
yond some threshold, monitoring costs are 
likely to increase at an increasing rate with 
leverage. Like bankruptcy costs, monitoring 
costs may limit the amount of debt in an opti- 
mal capital structure. In the context of agency 
costs, other incentive issues affecting capital 
structure decisions were analyzed. 

Financial signaling occurs when capital 
structure changeiconvey information to secu- 
rity holders. It assumes an asymmetry in infor- 
mation between management and stockholders. 
Management behavior results in debt issues be- 
ing regarded as good news by investors and 
stock issues as bad news. Empirical evidence 
seems to be consistent with this notion. In the 
next chapter, we shall find out how a firm can 
choose an appropriate capital structure. 

1. Abacus Calculation Company and Zoom Calculators, Inc., are identical except 
for capital structures. Abacus has 50 percent debt and 50 percent equity, 
whereas Zoom has 20 percent debt and 80 percent equity. (All percentages are 
in market-value terms.) The borrowing rate for both companies is 8 percent in 
a no-tax world, and capital markets are assumed to be perfect. 
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a. (1) If you own 2 percent of the stock of Abacus, what is your dollar re- 
turn if the company has net operating income of $360,000 and the 
overall capitalization rate of the company, ko, is 18 percent? (2) What is 
the implied required rate of return on equity? 

b. Zoom has the same net operating income as Abacus. (1) What is the 
implied required equity return of Zoom? (2) Why does it differ from 
that of Abacus? 

2. Massey-Moss Corporation has earnings before interest and taxes of $3 million 
and a 40 percent tax rate. Its required rate of return on equity in the absence of 
borrowing is 18 percent. 

a. In the absence of personal taxes, what is the value of the company in 
an MM world (1) with no leverage? (2) with $4 million in debt? (3) 
with $7 million in debt? 

b. Personal as well as corporate taxes now exist. The marginal personal 
tax rate on common stock income is 25 percent, and the marginal per- 
sonal tax rate on debt income is 30 percent. Determine the value of the 
company using Eq. (9-12) for each of the three debt alternatives in part 
a. Why do your answers differ? 

3. UEtoile du Nord Resorts is considering various levels of debt. Presently, it has 
no debt and a total market value of $15 million. By undertaking leverage, it be- 
lieves that it can achieve a net tax advantage (corporate and personal com- 
bined) equal to 20 percent of the amount of the debt. However, the company is 
concerned with bankruptcy and agency costs as well as lenders increasing 
their interest rate if it borrows too much. The company believes that it can bor- 
row up to $5 million without incurring any of these costs. However, each addi- 
tional $5 million increment in borrowing is expected to result in the three costs 
cited being incurred. Moreover, they are expected to increase at an increasing 
rate with leverage. The present-value cost is expected to be the following for 
various levels of debt: 

Debt (in millions) $5 $10 $15 $20 $25 $30 

PV cost of bankruptcy, 
agency, and increased 
interest rate (in millions) 0 .6 1.2 2.0 3.2 5.0 

Is there an optimal amount of debt for the company? 

1. The Malock Company has net operating earnings of $10 million and $20 mil- 
lion of debt with a 7 percent interest charge. In all cases, assume no taxes. 

a. Using the net operating income approach and an overall capitalization 
rate of 11 percent, compute the total market value, the stock market 
value, and the implied required return on equity for the Malock Com- 
pany prior to the sale of additional debt. 

b. Determine the answers to part a if the company were to sell the addi- 
tional $10 million in debt. 
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2. The Kelly Company and the Green Company are identical in every respect 
except that the Kelly Company is not levered, while the Green Company has 
$2 million in 12 percent bonds outstanding. There are no taxes, and capital 
markets are assumed to be perfect. The valuation of the two firms is the fol- 
lowing: 

Kelly Green 

Net operating income $ 600,000 $600,000 
Interest on debt 
Earnings to common 
Required equity rate 
Market value of stock 
Market value of debt 0 2,000,000 

Total value of firm 4,000,000 4,250,000 

Implied overall capitalization 
rate, k, 15.00% 14.12% 

Debt-to-equity ratio, B/S 0 .89 

a. You own $22,500 worth of Green stock. Show the process and the 
amount by w

hi

ch you could reduce your outlay through the use of 
arbitrage. 

b. When will this arbitrage process cease? 
3. The Blalock Corporation has a $1 million capital structure and will always 

maintain this book-value amount. Blalock currently earns $250,000 per year 
before taxes of 50 percent, has an all-equity capital structure of 100,000 shares, 
and pays all earnings in dividends. The company is considering issuing debt 
in order to retire stock. The cost of the debt and the price of the stock at vari- 
ous levels of debt are given in the accompanying table. It is assumed that the 
new capital structure would be reached all at once by purchasing stock at the 
current price. In other words, the table is a schedule at a point in time. 

Average Cost Price of Stock 
Amount of Debt of Debt per Share 

a. By observation, what do you think is the optimal capital structure? 
b. Construct a graph in terms of k,, k ,  and k, based on the data given. 
c. Are your conclusions in part a confirmed? 

4. Zapatta Cottonseed Oil Company has $1 million in earnings before interest 
and taxes. Currently it is all equity financed. It may issue $3 million in per- 
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petual debt at 15 percent interest to repurchase stock, thereby recapitalizing 
the corporation. There are no personal taxes. 

a. If the corporate tax rate is 40 percent, what is the income to all security 
holders (1) if the company remains all equity financed? (2) if it is re- 
capitalized? 

b. What is the present value of the debt tax shield? 
c. The required return on equity for the company's stock is 20 percent 

while it remains all equity financed. What is the value of the firm? 
What is the value if it is recapitalized? 

5.  Loveless Electrical Products Company has $4 million in debt outstanding. 
The corporate income tax rate is 35 percent. In an extensive study of in- 
vestors, G. Rosenberg and Associates, an outside consulting firm, has esti- 
mated that the marginal personal tax rate on common stock income for in- 
vestors overall is 25 percent. Dividends and capital gains are both included in 
this income. The firm also has estimated that the marginal personal tax rate 
on debt income is 30 percent. 

a. Determine the tax advantage to Loveless Electrical Products Company 
for the use of debt under the assumption of corporate income taxes 
but no personal income taxes. (Assume the debt is perpetual and that 
the tax shield will be the same throughout.) - 

b. Determine the tax advantage with both corporate and personal in- 
come taxes. Why does your answer to part b differ from that to part a? 

c. What would be the tax advantage if the personal tax rate on common 
stock income were (1) 30 percent? (2) 20 percent? (Assume that all else 
stays the same.) 

6. Petroles Vintage Wine Company is presently family owned and has no debt. 
The Petroles family is considering going public by selling some of their stock 
in the company. Investment bankers tell them the total market value of the 
company is $10 million if no debt is employed. In addition to selling stock, 
the family wishes to consider issuing debt that, for computational purposes, 
would be perpetual. The debt then would be used to purchase stock, so the 
size of the company would stay the same. Based on various valuation studies, 
the net tax advantage of debt is estimated at 22 percent of the amount bor- 
rowed when both corporate and personal taxes are taken into account. The 
investment banker has estimated the following present values for bankruptcy 
costs associated with various levels of debt: 

Debt (in Millions) 
Present Value of 
Bankruptcy Costs 

0 
$ 50,000 

100,000 
200,000 
400,000 
700,000 

1,100,000 
1,600,000 

Given this information, what amount of debt should the family choose? 
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7. Acme-Menderhall Corporation is trying to determine an appropriate capital 
structure. It knows that as its leverage increases, its cost of borrowing will 
eventually increase, as will the required rate of return on its common stock. 
The company has made the following estimates for various leverage ratios: 

Required Rate of Return on Equity 

WITHOUT WITH 
Interest Rate BANKRUPTCY AND BANKRUPTCY AND 

Debt/(Debt + Equity) on Borrowings AGENCY COSTS AGENCY COSTS 

0 - 1o0/o 10% 

.10 8% 14 1% 
.20 8 11 lli 
.30 % 11% 12 
.40 9 12i 13 
.50 10 14 1% 
.60 11 1% 1% 
.70 125 16 1% 

.80 15 18 21 

a. (1) At a tax rate of 50 percent (federal and state), what is the weighted 
average cost of capital of the company at various leverage ratios in the 
absence of bankruptcy and agency costs? (2) What is the optimal capi- 
tal structure? 

b. With bankruptcy and agency costs, what is the optimal capital struc- 
ture? 

8. Mohave Sand and Transit Company currently has an overall value of $8 mil- 
lion. The debt has a face value of $4 million and is represented by discount 
bonds that mature in 3 years. The standard deviation of the continuously 
compounded rate of return on overall value is 20 percent. The short-term 
risk-free rate is currently 6 percent. 

a. Treating the stock as an option and using the Black-Scholes option 
model, Eq. (5-3) in Chapter 5, determine the value of the equity and 
the value of debt. 

b. If the company were to increase the riskiness of its business so that the 
standard deviation became 50 percent, what would happen to the 
value of the stock and to the value of the debt? 

c. Does one party gain at the expense of the other? If this is the case, how 
can the other party protect itself? 

9. Suppose in Problem 8 that Mohave Sand and Transit Company decided to is- 
sue $2 million in additional debt (face value) with a 3-year maturity and to re- 
purchase $2 million in stock. 

a. What is the effect on the value of the stock and on the value of the 
debt if the standard deviation is 50 percent? 

b. Does the value of the debt increase proportionally with the increase in 
its face value? Why or why not? 
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10. Archer-Deloitte Company wishes to finance a $15 million expansion program 
and is trying to decide between debt and equity. Management believes the 
market does not appreciate the company's profit potential and that the stock 
is undervalued. What security do you suppose it will use in financing, and 
what will be the market's reaction? What if management felt the stock were 
overvalued? 

p<p 81 - 4: 

3;- Solut ions t o  S e l f - c o r r e c t i o n  Prob lems 

Net operating income $ 360,000 
Overall capitalization rate .18 

Total value of firm $2,000,000 
Market value of debt (50%) 1,000,000 
Market value of stock (50%) $1,000,000 

Net operating income $ 360,000 
Interest on debt (8%) 80,000 

Earnings to common $ 280,000 

2% of $280,000 = $5,600 
(2) Implied required equity return = $280,000/$1,000,000 = 28% 

b. (1) 

Total value of firm $2,000,000 
Market value of debt (20%) 400.000 ~, 

Market value of equity (80%) $1,600,000 

Net operating income $ 360,000 
Interest on debt (8%) 32,000 

Earnings to common $ 328,000 

Implied required equity return = $328,000/$1,600,000 = 20.5% 
(2) It is lower because Zoom uses less debt in its capital structure. As 
the equity capitalization is a linear function of the debt-to-equity ratio 
when we use the net operating income approach, the decline in re- 
quired equity return offsets exactly the disadvantage of not employing 
so much in the way of "cheaper" debt funds. 

2. a. (1) Value if unlevered (in thousands): 
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EBIT $ 3,000 
Profit before taxes 3,000 
Taxes 1,200 

Profit after taxes .$Tm 
= 

1; required equity return .18 
Value if unlevered $10,000 ($10 million) , - - 

(2) Value with $4 million in debt: 

Value = Value if unlevered + Value of tax shield 
Value = $10,000 + .40($4,000) = $11,600 

(3) Value with $7 million in debt: 

Value = $10,000 + .40($7,000) = $12,800 

Due to the tax subsidy, the firm is able to increase its value in a linear 
manner with more debt. 

b. (1) Value if unlevered (in thousands): the same as before, namely, 
$10,000 (10 million). 
(2) Value with $4 million in debt: 

I (1 - .40)(1 - .25) 
Value = $10,000 + 1 - 

1 - .30 I $4,000 

(3) Value with $7 million in debt: 

(1 - .40)(1 - ,251 
Value = $10,000 + 

1 - .30 I $7,000 

= $12,500 

The presence of personal taxes reduces the tax advantage associated with corpo- 
rate debt. As long as the personal tax on stock income is less than that on debt 
income, however, the net tax advantage to debt is positive. As a result, the value 
of the firm rises with more debt, but not as rapidly as if there were no personal 
taxes or if the personal tax rate on stock and debt income were the same. 

3. (In millions): 

(1) (2) (31 (4) 
PV of Tax PV of Bankruptcy, Value of 

Level of Firm Value Shield Agency, and Increased Firm 
Debt Unlevered (1) X 0.20 Interest Cost (21 + (3) - (4) 

0 $15 0 0 $15.0 
$ 5  15 $1 0 16.0 
10 15 2 $ .6 16.4 
15 15 3 1.2 16.8 
20 15 4 2.0 17.0 
25 15 5 3.2 16.8 
30 15 6 5.0 16.0 

The market value of the firm is maximized with $20 million in debt. 
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C H A P T E R  

N ow let us put ourselves in the role of financial manager seek- ploy for that objective. In this regard, we are mindful of the theoretical 

ing an appropriate capital structure for our firm. We may use framework presented in Chapter 9. We also explore the questions of 

various methods of analysis-none completely satisfactory in timing and flexibility of a single security issue, followed by considera- 

itself, but taken collectively, they give us enough information to make a tion of the "pecking order" hypothesis of the preferred method of fi- 

rat~onal decis~on Like all financial managers. we shall not be able to nancing. Finally, a checklist of things to consider when approaching a - - 
identify the precise percentage of debt that vvill maximize share price, financing decision 1s presented. First, however, we want to look at the 

brit we must try to determlne an approximate proportion of deDt to em- effect of a financing method on earnlngs per share. rn 

EBIT-EPS ANALYSIS 
One means of examining the effect of leverage is to analyze the relationship be- 
tween earnings before interest and taxes (EBIT) and earnings per share (EPS). ES- 
sentially, the method involves the comparison of alternative methods of financing 
under various assumptions as to EBIT. 

Calculation ofEarnings per Share 
To illustrate an EBIT-EPS analysis of leverage, suppose Cherokee Tire Company, 

with long-term capitalization of $18 million consisting of $5 million in debt bearing 
a n  average interest rate of 9 percent and $13 million in shareholders' equity, wishes to 
raise another $5 million for expansion. It is looking at three possible financing plans: 
(1) common stock that can be sold at $50 per share (100,000 new shares), (2) debt at 8 
percent interest, and (3) preferred stock with a 7.6 percent dividend. Present annual 
earnings before interest and taxes are $3 rndlion, the tax rate for Cherokee is 40 per- 
cent, and 400,000 shares of common stock are now outstanding. 

To determine the EBIT indifference points between the various financing al- 
ternatives, we begin by calculating earnings per share for some hypothetical level 
of EBIT. Suppose we wished to know what earnings per share would be under the 
three financing plans if EBIT were $4 million. The calculations are shown in Table 
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T A B L E  1 0 - 1  
Calculations of Earnings per Share under Three Financing Alternatives 

Earnings before taxes 
Taxes (40%) 

Earnings after taxes 
Preferred dividend 
Earnings available to 

common stockholders 

10-1. We note that interest on debt is deducted before taxes, whereas preferred 
stock dividends are deducted after taxes. As a result, earnings available to com- 
mon stockholders are higher under the debt alternative than they are under the 

EBIT-EPS analysis preferred stock alternative, despite the fact that the interest rate on debt is higher 
focuses on the EBIT 
indifference between than the preferred stock dividend rate. 

financing methods with 
respect to EPS. Break-Even, or lndiference, Analysis 

Given the information in Table 10-1, we are able to construct a break-even, or indif- 
ference, chart. On the horizontal axis we plot earnings before interest and taxes and 
on the vertical axis, earnings per share. For each financing altemative, we must 
draw a straight line to reflect EPS for all possible levels of EBlT. To do so, we need 
two datum points for each altemative. The first is the EPS calculated for some hypo- 
thetical level of EBIT. For $4 million in EBIT, we see in Table 10-1 that earnings per 
share are $4.26, $4.73, and $4.38 for the common stock, debt, and preferred stock fi- 
nancing alternatives. We simply plot these earning per share at the $4 million mark 
in EBIT. Technically it does not matter which hypothetical level of E B F  we choose 
for calculating EPS. On good graph paper, one level is as good as the next. 

The second datum point is simply the EBlT necessary to cover all fixed financial 
costs for a particular financing plan, and it is plotted on the horizontal axis. For the 
common stock alternative, we must have $450,000 in EBlT to cover interest on existing 
debt. At that level, earnings available to common stockholders will be zero, and so will 
EPS. The intemept on the horizontal axis then is $450,000 for the common stock alter- 
native. For the debt alternative, the intercept is existing interest of $450,000 plus new 
interest of $400,000 to give $850,000 in total. For the preferred stock alternative, we 
must divide total annual dividends by 1 minus the tax rate to obtain the EBIT neces- 
sary to cover these dividends. Thus, we need $380,000/(1- .40) = $633,333 in EBIT to 
cover the dividends and $450,000 to cover interest on existing debt. Therefore, the in- 
tercept on the horizontal axis is $1,083,333 for the preferred stock alternative. Given 
the horizontal axis intercepts and earnings per share for some hypothetical level of 
EBIT, we draw a straight line through the two sets of points. The break-even, or indif- 
ference, chart for Cherokee Tire Company is shown in Fig. 10-1. 

We see from the figure that the earnings per share indifference point between the 
debt and common stock financing alternatives is $2.45 million in EBIT. If EBIT is below 
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F I G U R E  1 0 - 1  
EBIT-EPS indifference 

chart for three financing 
alternatives EBIT (millions of dollars) 

that point, the common stock alternative will provide higher earnings per share; above 
that point the debt alternative is best. The indifference point between the prefemd stack 
and the common stock alternatives is $3.62 million in EBIT. Above that point, the p e  
femd stock alternative is favored with respect to earnings per share; below it, the com- 
mon stock alternative is best. Note that there is no indifference point between the debt 
and preferred stock alternatives. The debt alternative dominates for all levels of EBIT 
and by a constant amount of earnings per share: $0.35. 

Indifference Point Mathematically The indifference point between two methods 
of financing can be determined mathematically by 

EBIT* - C1 - EBIT* - CZ 
- 

s, Sz 
where EBIT* is the EBIT indifference point between the two methods of financing 
for which we solve, C,, C, are the annual interest expenses or preferred stock divi- 
dends on a before-tax basis for financing methods 1 and 2, and S,, S, are the number 
of shares of common stock to be outstanding after financing for methods 1 and 2. 

Suppose we wished to determine the indifference point between the common 
stock and the debt-financing alternatives in our example. We would have 

EBTT * - 450,000 EBIT * - 850,000 - - 

500,000 400,000 
(10-2) 

Rearranging, we obtain 

(EBIT"j(400,OOO) - (450,000)(400,000) = (EBIT*)(500,000) - (850,000)(500,000) 
100,000 EBIT* = 245,000,000,000 

EBIT* = $2,450,000 

The indifference point in EBIT, where earnings per share for the two methods of fi- 
nancing are the same, is $2.45 million. This amount can be verified graphically in Fig. 
10-1. Thus, indifference points for financial leverage can be determined either graphi- 
cally or mathematically. 
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Use of EBIT-EPS Information 
Constructing an EBIT-EPS chart shows the financial manager how alternative methods 
of financing have different impacts on earnings per share. Insight comes in comparing 
the indifference point between two financing alternatives, like debt versus common- 
stock financing, with the existing and expected level of EBIT. The higher the level of 
EBIT in relation to the indifference point, the stronger the case that can be made for 
debt financing, all other things being the same. The lower the level of EBIT is in relation 
to the indifference point, the stronger the case is for common-stock financing. This is 
particularly true when the indifference point is below the existing level of EBIT. 

In addition, the financial manager should assess the likelihood of EBIT 
falling below the indifference point. If the probability is negligible, the use of the 
debt alternative would be supported. On the other hand, if EBIT is now only slightly 
above the indifference point and the probability of EBIT's falling below this point is 
high, we may conclude that the debt alternative is too risky In summary, the greater 
the level of EBIT and the lower the probability of downside fluctuation, the stronger 
the case that can be made for the use of debt. To facilitate the evaluation of downside 
fluctuations, you may wish to superimpose the probability distribution of possible 
EBIT on the indifference chart, like the one shown in Fig. 10-1. For our example, the 
present level of EBIT is $3 million. Though this is above the indifference point of 
$2.45 million, we would want to assess the business risk of Cherokee Tire Company 
to determine the probability that EBIT might fall below $2.45 million. 

Financial leverage magdies the underlying business risk of the firm when it 
comes to the variability of earnings per share. EBIT-EPS break-even analysis gives 
us insight into the return-risk trade-off that governs valuation. However, no one 
method of analysis of leverage is satisfactory by itself. When several methods of 
analysis are undertaken simultaneously, generalizations are possible. 

CASH-FLOW ABILITY TO SERVICE DEBT 
When considering the appropriate capital structure, we should analyze also the 
cash-flow ability of the firm to service fixed charges. The greater the dollar amount 
of senior securities a company issues and the shorter their maturity, the greater the 
fixed charges of that company. These charges include principal and interest pay- 
ments on debt, lease payments, and preferred stock dividends. Before assuming 
additional fixed charges, the firm should analyze its expected future cash flows, 
for fixed charges must be met with cash. The inability to meet these charges, with 
the exception of preferred stock dividends, may result in financial insolvency The 
greater and more stable the expected future cash flows of the firm, the greater the 
debt capacity of the company 

Coverage of interest 
by earnings is an 
important test of 
creditworthiness. 

Times Interest Earned 
Among the ways we can gain knowledge about the debt capacity of a firm is 
through the use of coverage ratios. In the computation of these ratios, one typically 
uses earnings before interest and taxes as a rough measure of the cash flow avail- 
able to cover debt-servicing obligations. Perhaps the most widely used coverage 
ratio is times interest earned, which is simply 

Times interest earned = 
EBIT 

Interest on debt 

Suppose the most recent annual earnings before interest and taxes for a company 
were $6 million, and interest payments on all debt obligations were $1.5 million. 
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Therefore, times interest earned would be four times. This tells us that EBIT can 
drop by as much as 75 percent and the firm still will be able to cover its interest 
payments out of earnings. 

A coverage ratio of only one indicates that earnings are just sufficient to satisfy 
the interest burden. Although generalizations about what is an appropriate interest 
coverage ratio are difficult, one usually is concerned when the ratio gets much below 
three to one. If a company is below this ratio, for example, it is very difficult to 
achieve an investment-grade credit rating on any new debt that is issued. 

Debt-Service Coverage 
Note that the times interest earned ratio tells us nothing about the ability of the firm 
to meet principal payments on its debt. The inability to meet a principal payment 
constitutes the same legal default as failure to meet an interest payment. Therefore, it 
is useful to compute the coverage ratio for the full debt-service burden. This ratio is 

EBIT 
Debt service coverage = (10-4) 

Principal payments 
Interest + ~ 

1 - Tax rate 

Here principal payments are adjusted upward for the tax effect. The reason is that 
EBIT represents earnings before taxes. Because principal payments are not de- 
ductible for tax purposes, they must be paid out of after-tax earnings. Therefore, 
we must adjust principal payments so that they are consistent with EBIT. If princi- 
pal payments in our previous example were $1 million per annum and the tax rate 
were 40 percent, the debt-service coverage ratio would be 

A coverage ratio of 1.89 means that EBIT can fall by 47 percent before earnings 
coverage is insufficient to service the debt.' Obviously the closer the ratio is to 1.0, 
the worse things are, all other things the same. Even with a coverage ratio of less 
than one, a company may still meet its obligations if it can renew some of its debt 
when it comes due. 

The financial risk associated with leverage should be analyzed on the basis of 
the firm's ability to service total fixed charges. While lease financing is not debt per 
se, its impact on cash flows is exactly the same as the payment of interest and princi- 
pal on a debt obligation. (See Chapter 18 for an analysis of lease financing.) Annual 
lease payments, therefore, should be added to the numerator and denominator of Eq. 
(10-4) to properly reflect the total cash-flow burden associated with financing. 

Debt Service and Business Risk As with the times interest earned ratio, there 
are no exact rules of thumb for what constitutes a good or bad debt-service ratio. It 
varies according to the business risk of the firm. This is illustrated in Fig. 10-2, 
which shows the probability distributions of EBIT for two hypothetical companies. 
The expected value of EBIT is the same for both companies, as is the debt-service 
burden as described by the denominator in Eq. (10-4). Therefore, the debt-service 
coverage ratios also are the same, $100/$60 = 1.67. Company A, however, has 

'The percentage is determined by 1 - (1/1.89) = .47. 
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F I G U R E  1 0 - 2  8 
relation to 

Possible EBIT in 

debt-service burden 
EXPECTED EBIT 

burden 

much more business risk. The probability that EBIT will fall below the debt-service 
burden is depicted by the shaded areas in the figure. We see that this probability is 
much greater for company A than it is for company B. Although a debt-service 
coverage ratio of 1.67 may be appropriate for company B, it may not be appropri- 
ate for company A. Simply put, a company with stable cash flows is able to take on 
relatively more fixed charges. This explains why electric utility companies have 
low coverage ratios when compared with manufacturing companies. 

Earnings before Interest, Taxes, 
Depreciation, and Amortization 
Instead of focusing on EBIT in the coverage ratio, some analysts add back depreci- 
ation and amortization. EBITDA is earnings before interest, taxes, depreciation, 
and amortization, and it portrays the total operating cash flow of a company. To 
the extent that all such cash flow can be dedicated to debt service, EBITDA is ap- 
propriate to use in the numerator of the coverage ratio. However, certain capital 
expenditures may be necessary to keep the business operating. To the extent that 
these expenditures approximate depreciation and amortization, EBITDA is not a 
good measure of the cash available for debt service. Under these circumstances, it 
is better to use EBIT in the numerator of the coverage ratio. 

Probability of Cash Insolvency . . 

The vital question for the firm is not so much whether a coverage ratio will fall be- 
low one, but what the chances of insolvency are. The answer depends on whether 
all sources of payment-EBITDA, cash, a new financing arrangement, or the sale 
of assets-are collectively deficient. A coverage ratio tells only part of the story. To 
address the broader question of cash insolvency, we must obtain information on 
the possible deviation of actual cash flows from those expected. As we discuss in 
Chapter 13, cash budgets can be prepared for a range of possible outcomes, with a 
probability attached to each. This information is valuable to the financial manager 
in evaluating the ability of the firm to meet fixed obligations. Not only expected 
earnings are taken into account in determining this ability, but other factors as 
well: the purchase or sale of assets, the liquidity of the firm, dividends, seasonal 
patterns, and any other factors impacting on cash flows. Given the probabilities of 
particular cash-flow sequences, the financial manager is able to determine the 
amount of fixed charges and debt the company can undertake while still remain- 
ing within the insolvency limits tolerable to management. 

Management may feel that a 5 percent probability of being out of cash is the 
maximum it can tolerate, and that this probability corresponds to a cash budget 
prepared under pessimistic assumptions. In this case, debt might be undertaken 
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up to the point where the cash balance under the pessimistic cash budget is just 
sufficient to cover the fixed charges associated with the debt. In other words, debt 

Likelihood of running would be increased to the point at which the additional cash drain would cause 

out of cash i s  one way the probability of cash insolvency to equal the risk tolerance specified by manage- 

t o  look a t  how much ment. It is not necessary that debt be increased to this point, of course. Note that 
debt can be tolerated. the method of analysis simply provides a means for assessing the effect of in- 

creases in debt on the risk of cash insolvency. On the basis of this information, 
management would determine the most appropriate level of debt. 

Donaldson Approach 
Gordon Donaldson has proposed a similar type of analysis.' He suggests that the 
ultimate concern of a company is whether cash balances during some future pe- 
riod will be involuntarily reduced below zero. Therefore, he advocates examining 
the cash flows of the company under the most adverse circumstances; that is, in 
his definition, under recession conditions. These conditions may or may not be the 
most adverse; however, in keeping with the spirit of his proposal, the firm should 
evaluate its cash flows under adverse circumstances. Donaldson defines the net 
cash balance in a recession as 

CB, = CB, + NCF, (10-5) 

where CB, is the cash balance at start of recession and NCF, is the net cash flow 
during a recession. Donaldson then calculates a probability distribution of ex- 
pected net cash flows and analyzes the cash-flow behavior of a firm during a re- 
ce~sion.~ combining the beginning cash balance, CB,, with the probability distri- 
bution of recession cash flows, NCF,, he prepares a probability distribution of cash 
balances in the recession-CB,. 

Debt capacity 
relates to how much 
debt can be 
comfortably sewiced. 

Debt Capacity To ascertain its debt capacity, a company first would calculate the 
fixed charges associated with additional increments of debt. For each addition, the 
firm then would determine the probability of being out of cash, based on the proba- 
bility distribution of cash balances during the recession. As before, management 
could set tolerance limits on the probability of being out of cash. Suppose the firm 
were considering issuing $20 million in additional debt, and the annual fixed charges 
were $3 million. By subtracting $3 million from the expected cash balances shown for 
the probability distribution of CB, we obtain the probability of distribution of CB, 
with the addition of $20 million in debt. If the probability of being out of cash with 
this increment of debt is neghgible, Donaldson would contend that the company has 
unused debt capacity Therefore, it would be possible to increase the amount of debt . , 
until the probability of being out of cash equaled the risk tolerance of management. 

Donaldson extends his analvsis to calculate the probability of cash inade- 
quacy. Our discussion before was in terms of cash insolvency, which is defined as 
lack of cash after all nonessential expenditures have been cut. Cash inadequacy is 
said to occur if the firm is out of cash after making certain desired expenditures 
such as dividends, R&D expenditures, and capital expenditures. Thus, cash insol- 
vency is the extreme form of cash inadequacy. In all cases, the firm should take 

Cordon Donaldson, Corporate Debt Capacity (Boston: Division of Research, Harvard Business School, 1%1). See 
also Donaldson, "Sh'ategy for Financial Emergencies," H a w d  Business Review, 47 (November-December 1969). 67-79. 

3The determinants of net cash flows with which he works are sales collections, other cash receipts, payroll ex- 
penditures, raw materials expenditures, and nondiscretionary cash expenditures. By analyzing each of these determi- 
nants, he determines the range and probability of recession net cash flows. 
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stock of the resources it has at its disposal to meet an unexpected cash drain. Typi- 
cally, a number of alternatives are available, ranging from the use of surplus cash 
to the sale of fixed assets at distress prices. 

EFFECT ON DEBT RATIOS 
Pro forma debt ratios should be computed for various financing alternatives under 
consideration. For the debt alternative, new debt is simply added to the old debt 
and the combined amount then is used to calculate a debt-to-equity ratio or a debt- 
to-capitalization ratio. The new debt ratios then can be compared with past ratios 
in a trend analysis (see Chapter 12). 

Also, the new debt ratios should be compared with other companies having 
similar business risk, such as those in the same industry. If a company is contem- 
plating a capital structure significantly out of line with that of similar companies, it 
is conspicuous in the marketplace. This is not to say that the firm is wrong. Other 
companies in the industry may be too conservative in their use of debt. The opti- 
mal capital structure for all companies in the industry might call for a higher pro- 
portion of debt to equity than the industry average. As a result, the firm may well 
be able to justify more debt than the industry average. Because investment ana- 
lysts and creditors tend to evaluate companies by industry, a company should be 
prepared to justify its position if its capital structure is noticeably out of line in ei- 
ther direction. (See Chapter 12 for a discussion of the comparison of financial ra- 
tios with industry averages.) 

EFFECT ON SECURITY RATING 

Security ratings 
indicate the 
creditwortliiness 
of a borrower. 

The financial manager must consider the effect of a financing alternative on its se- 
curity rating. Whenever a company sells a debt or preferred stock issue to public 
investors, as opposed to private lenders such as banks, it must have the issue rated 
by one or more rating services. The principal rating agencies are Moody's In- 
vestors Service and Standard & Poor's. The issuer of a new corporate security con- 
tracts with the agency to evaluate and rate the issue as to quality as well as to up- 
date the rating throughout the life of the instrument. For this service, the issuer 
pays a fee. In addition, the rating agency charges subscribers to its rating publica- 
tions. Though the assignment of a rating for a new issue is current, changes in rat- 
ings of existing securities tend to lag the events that prompt the change. 

Both agencies use much the same letter grading. The ratings used by 
Moody's and Standard & Poor's, as well as brief descriptions, are shown in Table 
10-2. In their ratings, the agencies attempt to rank issues according to their prob- 
ability of default. The first four grades are considered investment-grade issues, 
whereas other rated securities are considered speculative grade. The highest 
grade securities, whose risk of default is felt to be negligible, are rated triple A. 
For each rating category one of three modifiers is applied. For example, Aa-1, us- 
ing Moody's, means that a security is in the higher end of the Aa rating category. 
Baa-3 indicates that the security is in the lower end of the Baa category, whereas 
a modifier of 2 indicates it is in the middle. Standard & Poor's uses modifiers 
of +, no modifier, and -, to indicate the area of a rating category in which a se- 
curity falls. 

The rating agencies look at a number of things before assigning a grade: 
trends in ratios of liquidity, debt, profitability, and coverage; the firm's business 
risk, both historically and expected; present and likely future capital requirements; 
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T A B L E  1 0 - 2  
Ratings by Investment Agencies 

Note: me top four categories indicate "investment-grade quality" securities; the categories below the dashed line are reserved for speculative-grade securities. 

specific features associated with the instrument being issued; the relative propor- 
tion of debt; and, perhaps most important, the cash-flow ability to service princi- 
pal and interest payments. If a public security offering is contemplated, the finan- 
cial manager must be mindful of ratings when determining how much leverage is 
appropriate. If taking on additional debt lowers your firm's security ratings from 
an investment- to a speculative-grade category (junk bonds)-thus making the se- 
curity ineligible for investment by many institutional investors-you will want to 
factor this into account before making a decision. 

TIMING AND FLEXIBILITY 
Once a company has determined an appropriate capital structure, it still has the 
problem of timing security issues. When external financing is required, a company 
often faces the question of how to time an issue appropriately and whether to use 
debt or common stock. Because financing is "lumpy," it is difficult for a company 
to maintain strict proportions in its capital structure. Frequently, it must decide 
whether to finance now with a stock issue and later with a debt issue, or vice 
versa. Consequently, it is forced to evaluate the alternative methods of financing in 
light of general market conditions and expectations for the company itself. 

If the future were certain, it would be an easy matter to determine today an 
optimal financing sequence for many years to come. The sequence would be timed 
to take advantage of known fubre changes in the stock market and in the market 
for fixed-income securities. Unfortunately, prices in financial markets, particularly 
in the equity market, are unstable. Instead of making decisions based on a sure 
thing, decisions must be based on management's best estimate of the future. In ad- 
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Flexibility as to  
financing is 
important when 
future external 
f inancing wi l l  be 
necessaly. 

dition, there are the financial signaling and incentive issues taken up in the last 
chapter. Usually, the announcement of a debt issue has a favorable impact on share 
price, as we know from that discussion. 

If a firm chooses this alternative, however, it may sacrifice a certain amount of 
flexibility. By flexibility, we simply mean that today's financing decision will keep 
open future financing options. Remember that a company cannot issue debt contin- 
ually without building its equity base. It is neither desirable, given our discussion 
in the preceding chapter, nor possible, once default risk becomes too great. There- 
fore, the equity base must be increased over time, and this is where flexibility be- 
comes important. If a company undertakes a substantial debt issue and things take 
a turn for the worse, it may be forced to issue stock on unfavorable terms in the fu- 
ture. To preserve its flexibility in tapping the capital markets, it may be better for a 
firm to issue stock now so that it will have unused debt capacity for future needs. 
The preservation of unused debt capacity can be a consideration of consequence for 
the company whose funds requirements are sudden and unpredictable. It gives the 
company financial maneuverability by virtue of leaving the options open. 

We must bear in mind that if the financial markets are efficient, all available 
information is reflected in the price of the security. Under these circumstances, the 
market price of the security is the market's best estimate of the value of that secu- 
rity. If management is no better than the average investor at forecasting future 
market prices, efforts by a company to time security offerings will be for naught. 
In other words, management will be wrong about as often as it is right. If timing is 
to be a thing of value, management's expectations must be more correct than those 
of the market. In Part V, we examine specific methods of long-term financing, the 
timing of a specific security issue, and the flexibility afforded by the instrument. 

A PECKING ORDER OF FINANCING? 
Donaldson followed by Myers suggests that management follows a preference or- 
dering when it comes to finan~ing.~ 

(1) Internal financing of investment opportunities is preferred, in part because 
it avoids the outside scrutiny of suppliers of capital. Also, there are no flotation 
costs associated with the use of retained earnings. A target dividend-payout ratio is 
set in keeping with long-run investment opportunities. Management wishes to 
avoid sudden changes in dividends. When cash flows are insufficient to fund all de- 
sirable investment opportunities, and a "sticky" dividend policy precludes a divi- 
dend cut, resort must be made to external financing. 

(2) Here straight debt is preferred. Not only does debt result in less intrusion 
into management by suppliers of capital, but flotation costs are less than with other 
types of external financing. Also, asymmetric information and financial signaling 
considerations come into play. As taken up in the previous chapter (and again in 
Chapter 19 on issuing securities), debt issues are regarded as "good news" by in- 
vestors. The reason is the belief that management will never issue an undervalued 
security. If debt is issued, this means management believes the stock is underval- 
ued and the debt either overvalued or valued fairly by the market. 

(3) Next in order of financing preference is preferred stock, which has some of 
the features of debt. Donaldson in particular makes a strong case for its usefulness. 

4Gordon Donaldson. Cornorate Debt Caaacitu: Stewart C. hlvers. "The Caoital Structure Puzzle," Iournal o f  Fi- 
r:nt:cr, j Y  IIIII~ 108-lj. i 7 i -92 ,  hi!.,r\ 'Slill <,atrhing C,r o + m n l ' ( ~ p i t a l  'i:ruciurr." I . ,~ r r~~d 01 AV%:!I.< ( ' r r rn l "~r t  1.1- 
,ir.*:u, h (>prmg I 'Hj ,  4-14; and La<shmi Shy~m->~rnler ard Stewart C. Myers ' Ir3hnq St.tni Tr.:cle~ff hgllr\,t Pcik 

Orrlir MuJrl. cnf C,i~,.t,~l Slru:turL." frv 1 . 8  , : c ~ r ' F . , ~ ~ ; ~ . : ' ~ ~ '  FCO,*EI,I CI, 51 ( F ~ h r  1 1 1 ~  1999, ?Ic.-11 
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Managers 
sometimes have a 
preference ordering 
as to types of 
financing. 

(4) This is followed by the various hybrid securities, like convertible bonds. 
(5) Finally, the least desirable security to issue is straight equity. Not only are 

investors the most intrusive, but flotation costs are higher than with the other 
methods of financing and there is likely to be an adverse signaling effect. Accord- 
ing to the pecking order hypothesis, equity is issued only as a last resort. 

The pecking order story is mainly a behavioral explanation of why certain com- 
panies finance the way they do. It is consistent with some rational arguments, such as 
asymmetric information and signaling, as well as with flotation costs. Moreover, it is 
consistent with the observation that the most profitable companies within an industry 
tend to have the least amount of leverage. However, the pecking order hypothesis 
suggests that corporations do not have a well-thought-out capital structure. Rather, a 
company finances over time with the method providing the least resistance to man- 
agement, and there is little in the way of capital market discipline on management's 
behavior. The capital structure that results is a by-product and changes whenever 
there is an imbalance between internal cash flows and capital investments. As interest- 
ing as the pecking order hypothesis is, my view is that financing decisions should be 
based on rigomus analysis embracing valuation. 

CHECKLIST WHEN IT COMES TO FINANCING 
We have discovered a number of methods of analysis that can be brought to bear 
on the question: What is appropriate capital structure for our company? In partic- 
ular we are concerned with the mix of debt and equity, saving for later chapters 
specific features of an instrument as well as the more exotic instruments. It is use- 
ful now to provide a practical checklist of things that should be considered, draw- 
ing from both Chapter 9 and from this chapter. 

1. TAXES 

The degree to which a company is subject to taxation is very important. 
Much of the advantage of debt is tax related. If, because of marginal prof- 
itability, a company pays little or no taxes, debt is far less attractive than it is 
for the company subject to the full corporate tax rate. 
2. EXPLICIT COST 
The higher the interest rate on debt, the higher the preferred stock dividend 
rate, and the higher implicit interest cost in such things as lease financing, the 
less attractive that method of financing, all other things the same. 
3. AGENCY COSTS AND INCENTIVE ISSUES 
Does one type of financing expropriate value from other security holders? 
This is part and parcel of the issue of management taking on risk to expropri- 
ate value from existing debt holders, and how the latter can protect them- 
selves. Will management be more efficient if saddled with the obligation to 
service debt? These and other questions of this sort need to be addressed. 
4. FINANCIAL SIGNALING 

What is likely to be the stock market reaction to a particular financing deci- 
sion and why? An effect, if any, is based on asymmetric information between 
management and security holders. 
5. CASH FLOW ABILITY TO SERVICE DEBT 
This is probably the most important analytical tool in determining the debt 
capacity of a corporation. The analysis here brings together the business and 
financial risk of a company. It allows you to address the likelihood of insol- 
vency and the cost therein. 
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6. EBIT-EPS ANALYSIS 

At what point in earnings before interest and taxes (EBIT) are the earnings 
per share (EPS) of a company the same under alternative methods of financ- 
ing? How does this relate to the existing level of EBIT and what is the proba- 
bility of falling below the indifference point? 
7. DEBT RATIOS 
What effect does a method of financing have on the company's debt ratios? 
How do the new debt ratios compare with other companies' in the industry? 
What is the likely effect on investment analysts and lenders? 
8. SECLJIUTYRATING 
Is a particular method of financing likely to result in a downgrade or up- 
grade of the company's security rating? No financial manager can ignore this 
consideration, though it should not necessarily be a binding constraint. - 

9. TIMING 
Is it a good time to issue debt? to issue equity? Whenever securities are to be 
issued, the vitality of the debt and stock markets must be addressed. This 
consideration is taken up in later chapters. 
10. FLEXIBILITY 

If a company needs to finance on a continuing basis over time, how does the 
method chosen this time affect future financing? How important is it that a 
company have flexibility to tap the debt markets in the future? 

These important questions must be addressed when considering the appro- 
priate degree of leverage for a company By undertaking a variety of analyses, the 
financial manager should be able to determine, within some range, the appropriate 
capital structure for his or her company. The final decision is somewhat subjective, 
but it can be based on the best information available. Hopefully, this decision will 
be consistent with maximizing shareholder wealth. 

In choosing an appropriate capital structure, 
the financial manager should consider a num- 
ber of factors. Considerable insight can be 
gained from an analysis of the cash-flow ability 
of the firm to service fixed charges associated 
with debt, preferred stock, and leasing. One 
way to determine this ability is through the 
analysis of the times interest earned ratio and 
the debt-service coverage ratio. However, these 
ratios consider only the earnings of a company 
as a means to service debt. A more inclusive 
analysis involves the probability of cash insol- 
vency and takes into account all resources 
available to service debt. Using this type of 
analysis, the financial manager is better able to 
estimate the debt capacity of the firm. 

Another method for gaining insight into 
the question of the appropriate capital struc- 
ture involves analyzing the relationship be- 

tween earnings before interest and taxes (EBIT) 
and earnings$er share for alternative methods 
of financing. When this analysis is expanded to 
consider the level of and likely fluctuations in 
EBIT, light is shed on the question of financial 
risk. 

In addition, the financial manager can 
learn much from a comparison of capital struc- 
ture ratios for similar companies. Security rat- 
ings on public issues of debt and preferred 
stock necessarily are of concern to the financial 
manager and are a part of any decision. We ex- 
amined also the question of timing a debt or 
equity issue. Where sequential financing is in- 
volved, the choice of debt or equity influences 
the future financial flexibility of the firm. 

It has been argued that management fol- 
low a pecking order when it comes to the 
method of financing. Most desirable, because it 
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is safest and least intrusive, is internal financ- Finally, we presented a checklist of things 
ing. The least desirable alternative is equity. to consider when approaching a financing deci- 
The pecking order hypothesis is mainly behav- sion. These practical and conceptual considera- 
ioral in connotation, though issues of asym- tions draw from both this chapter and the pre- 
metric information, signaling, and flotation ceding one. Hopefully, they will guide you in 
costs come into play. determining a capital structure. 

1. Dorsey Porridge Company presently has $3.6 million in debt outstanding 
bearing an interest rate of 10 percent. It wishes to finance a $4 million expan- 
sion program and is considering three alternatives: additional debt at 12 per- 
cent intei-est, preferred stock with an 11 percent dividend, and the sale of com- 
mon stock at $16 per share. The company presently has 800,000 shares of 
common stock outstanding and is in a 40 percent tax bracket. 

a. If earnings before interest and taxes are presently $1.5 million, what 
would be earnings per share for the three alternatives, assuming no 
immediate increase in profitability? 

b. Develop an indifference chart for these alternatives. What are the ap- 
proximate indifference points? To check one of these points, what is 
the indifference point mathematically between debt and common? 

c. Which alternative do you prefer? How much would EBIT need to in- 
crease before the next alternative would be best? 

2. Torstein Torque and Gear Company has $7.4 million in long-term debt having 
the following schedule: 

AMOUNT 
(IN THOUSANDS) 

8% serial bonds, payable $100,000 in principal 
annually $2,400 

10% first mortgage bonds, payable $150,000 in 
principal annually 3,000 

12% subordinated debentures, interest only until 
maturity in 10 years 2,000 - 

$7,400 - - 

Torstein's common stock has a book value of $8.3 million and a market value of 
$6.0 million. The corporate tax rate is 30 percent. Torstein is in a cyclical busi- 
ness: Its expected EBIT is $2.0 million with a standard deviation of $1.5 million. 
The average debt-to-eqdity ratio of other companies in the industry is .47. 

a. Determine the times interest earned and the debt-service coverage of 
the company at the expected EBIT. 

- - 

b. What are the probabilities these two ratios will go below one-to-one? 
c. Does Torstein have too much debt? 
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3. Sowla Electronics currently has $2 million in cash and marketable securities, a 
$3 million bank line of credit of which $1.3 million is in use, pays a cash divi- 
dend on its stock of $1.2 million annually, plans capital expenditures of $4 mil- 
lion a year, and devotes $2 million a year to advertising and special promo- 
tions. In addition, it spends $2 million a year on research and development. 
The company's sales are highly correlated with swings in sales of integrated 
circuits. Currently, the firm is enjoying good times with annual after-tax profits 
and depreciation (cash flow) totaling $7 million. As it sells mainly to jobbers, 
finished goods inventories are minimal. 

a. If the integrated circuit cycle moves into a recession and cash flow 
drops by $5 million, what would you do? Do you have proper flexibil- 
ity now for the unforeseen? 

b. What if a negative cash flow of $9 million per annum were experi- 
enced? 

1. The Lemaster Company is a new firm that wishes to determine an appropriate 
capital structure. It can issue 16 percent debt or 15 percent preferred stock. 
Moreover, common stock can be sold at $20 per share. In all cases, total capital- 
ization of the company will be $5 million, and it is expected to have a 30 per- 
cent tax rate. The possible capital structures are 

Plan Debt Preferred Equib 

a. Construct an EBIT-EPS chart for the four plans. 
b. Determine the relevant indifference points. 
c. Using Eq. (10-I), verify the indifference points on your graph for the 

dominant plans. 
d. Which plan is best? 

2. Callatin Quarter Company makes saddles. During the preceding calendar year, 

, -> 
it earned $200,000 after taxes. The company is in a 40 percent tax bracket, it had 
no debt outstanding at year end, and it has 100,000 shares of common stock 
outstanding. At the beginning of the current year, it finds that it needs to bor- 
row $300,000 at an interest rate of 10 percent in order to expand its operations. 

a. What are earnings per share before and after financing if EBIT stays 
the same? 

b. What are the absolute and percentage increases in earnings per share 
if EBIT increases by 50 percent? 
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3. Hi Grade Regulator Company currently has 100,000 shares of common stock 

outstanding with a market price of $60 per share. It also has $2 million in 6 
percent debt. The company is considering a $3 million expansion program that 
it can finance with (1) all common stock at $60 a share, (2) straight bonds at 8 
percent interest, (3) preferred stock at 7 percent, or (4) half common stock at 
$60 per share and half 8 percent bonds. 

a. For a hypothetical EBIT level of $1 million after the expansion pro- 
gram, calculate the earnings per share for each of the alternative meth- 
ods of financing. Assume a corporate tax rate of 50 percent. 

b. Construct an EBIT-EPS chart. What are the indifference points be- 
tween alternatives? What is your interpretation of them? 

4. Hi Grade Regulator Company (see Problem 3) expects the EBIT level after the 
expansion program to be $1 million, with a two-thirds probability that it will 
be between $600,000 and $1,400,000. 

a. Which financing alternative do you prefer? Why? 
b. Suppose the expected EBIT level were $1.5 million and there were a 

two-thirds probability that it would be between $1.3 million and $1.7 
million. Which financing alternative would you prefer? Why? 

5. Fazio Pump Corporation presently has 1.1 million shares outstanding and $8 
million in debt bearing an interest rate of 10 percent on average. It is consid- 
ering a $5 million expansion program financed with either (1) common stock 
at $20 per share being realized, (2) debt at an interest rate of 11 percent, or 
(3) preferred stock with a 10 percent dividend rate. Earnings before interest 
and taxes after the new funds are raised are expected to be $6 million, and the 
company's tax rate is 35 percent. 

a. Determine likely earnings per share after financing for each of the 
- - 

three alternativis. 
b. What would happen if EBIT were (1) $3 million? (2) $4 million? (3) $8 

million? 
c. What would happen under the original conditions (1) if the tax rate 

were 46 percent? (2) i f  the interest rate on new debt were 8 percent and 
the preferred stock dividend rate were 7 percent? (3) if the common 
could be sold for $40 per share? 

6. The Power Corporation currently has 2 million shares outstanding at a price of 
$20 each and needs to raise an additional $5 million. These funds could be 
raised with stock or 10 percent debentures. Expected EBIT after the new funds 
are raised will be normally distributed with a mean of $4 million per year for- 
ever and a standard deviation of $2 million. Power Corporation has a 50 per- 
cent tax rate. What is the probability that the debt alternative is superior with 
respect to earnings per share? 

7. Comwell Real Estate Speculators, Inc., and the Northern California Electric 
Utility Company have the following EBITs and debt-servicing burdens: 

Northern 
Corn well California 

Expected EBIT 
Annual interest 
Annual principal payments on debt ( 2,000,000 35,000,000 



304 P a r t  I11 F i n a n c i n g  a n d  D i v i d e n d  Po l i c i e s  

The tax rate for Cornwell is 40 percent; for Northern California Electric Utility, 
36 percent. Compute the times interest earned ratio and the debt-sewice cov- 
erage ratio for the two companies. With which company would you feel more 
comfortable if you were a lender? Why? 

8. Gamma Tube Company plans to undertake a $7.5 million capital improvement 
program and is considering how much debt to use. It feels that it could obtain 
debt financing at the following interest rates (assume that this debt is perpe- 
tual): 

- 
Next $1.5 millic !xt $1 million 

The company has made projections of its net cash flows (exclusive of new fi- 
nancing) during a period of adversity such as a recession. In a recession, it ex- 
pects a net cash flow of $3 million with a standard deviation of $2 million (as- 
sume a normal distribution). Its beginning cash balance is $1 million. If the 
company is willing to tolerate only a 5 percent probability of running out of 
cash during a recession, what is the maximum proportion of the $7.5 million 
capital improvement program that can be financed with debt? (Ignore any tax 
considerations.) 

!p@ 
:*r Solutions to  Se l f - cor rec t ion  Problems 

1. a. (in thousands): 

Preferred Common 
Debt Stock Stock 

EBIT $1,500 $1,500 $1,500 
Interest on existing debt 360 360 360 
Interest on new debt - 480 - - 

Profit before taxes $ 660 $1,140 $1,140 
Taxes 

Profit after taxes 
Preferred stock dividend - 440 - - - - 

Earnings available to 
common stockholders $ 396 $ 244 $ 684 

Number of shares 800 800 1,050 
Earnings per share $ ,495 $ ,305 $ ,651 
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EBIT (thousands of $) 

b. Approximate indifference points: debt and common, $2.4 million in 
EBIT; preferred and common, $3.3 million in EBP, debt dominates 
preferred by the same margin throughout, there is no indifference 
point. Mathematically, the indifference point between debt and com- 
mon is (in thousands): 

EBIT * - $840 - EBIT * - $360 
- 

800 1,050 

EBIT*(1,050) - $840(1,050) = EBIT*(800) - $360(800) 
250EBIT* = $594,000 

EBIT* = $2,376 

Note that for the debt alternative, the total before-tax interest is $840, 
and this is the intercept on the horizontal axis. For the preferred stock 
alternative, we divide $440 by (1 - .40) to get $733. When this is added 
to $360 in interest on existing debt, the intercept becomes $1,093. 

c. For the present EBIT level, common is clearly preferable. EBIT would 
need to increase by $2,376 - $1,500 = $876 before an indifference point 
with debt is reached. One would want to be comfortably above this in- 
difference point before a strong case for debt should be made. The 
lower the probability that actual EBIT will fall below the indifference 
point, the stronger the case that can be made for debt, all other things 
the same. 

2. a. Total annual interest (in thousands): 

Serial bonds, 8% on $2,400 $192 
Mortgage bonds, 10% on $3,000 300 
Subordinated debentures, 12% of $2,000 240 

$732 - - 
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Total annual principal payments : $100 + $150 = $250 
EBIT necessary to service: $250 (1 - .30) = $175. 

$2 000 
Times interest earned: '-- = 2.73 

$732 
$2,000 

Debt-service coverage: - 
$1,089 

= 1.84 

b. Deviation from mean before ratio is one to one: 

Times interest earned: $2,000 - $732 = $1,268 
Debt-service coverage: $2,000 - $1,089 = $911 

Standardizing the deviations: 

1,268 
Times interest earned: - = ,845 

1,500 
911 

Debt-service coverage: - = ,607 
1,500 

Using Table C, these standardized deviations correspond to probabili- 
ties of the two ratios being less than one to one of approximately 20 
percent and 27 percent, respectively. (These probabilities assume that 
the distribution of possible EBITs is normal.) 

c. There is a significant probability, 27 percent, that the company will fail 
to cover its interest and principal payments. Its debt ratio of $7.4 mil- 
lion/$8.3 mi

lli

on = .89 is much higher than the industry norm of .47. 
Its book value of debt to market value of stock ratio is even higher. Al- 
though the information is limited, it would appear that Torstein is 
pushing out on the risk spectrum as it has to do with debt. Still its 
times interest earned approaches 3, and the situation would not yet ap- 
pear to be critical. 

3. a. There is not a precise solution to this problem; rather, it is a judgment 
call. In the problem are listed various possibilities for coming to grips 
with the cash-flow shortfall. In addition, there may be others, such as 
the sale of plant and equipment. A cash flow of $7 million is $1.8 mil- 
lion more than capital expenditures and the dividend. If the cash flow 
were to fall by $5 million, this a ~ u a l  surplus would disappear. In ad- 
dition, other things must give. One probably would use most of the 
cash and marketable securities, but not all. The bank line should be 
fully utilized, or nearly so. In a slack period, it may be possible to cut 
capital expenditures. Due to competition, the company probably 
should maintain advertising and promotion expenses at approxi- 
mately the same level. Otherwise, sales may suffer even more. To 
build for the future, the company probably should not cut its R&D ex- 
penditures, although something could give here. The dividend may be 
reduced, but there will be an adverse informational effect (see Chapter 
11). If the recession is expected to be short, many firms will try to 
maintain their dividend. 

Based on this discussion, a possible proposal to offset the $5 mil- 
lion in reduced cash flow might be (in thousands): 
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E l i i a t i o n  of previous annual surplus $1,800 
Decrease in cash and marketable securities 900 

Additional borrowings under line of cre

di

t 1,700 

Capital expenditure reduction 600 - 
$5,000 

Again, there is no right or wrong solution. If $5 million is the maxi- 
mum decline in cash flow and the industry recession is expected to be 
short in duration, the firm probably has adequate financial flexibility. 
Once in a recession, however, it should try to negotiate a larger Line of 
credit so that it has some margin for error. 

b. If the cash-flow shortfall is $9 million, the solution must be harsher. 
Capital expenditures will need to be cut further, and all other items 
will need to be cut. The dividend, if maintained at all, will be sharply 
reduced. Indeed, survival becomes the theme. If the bank line cannot 
be increased, a possible remedy might be (in thousands): 

Elimination of previous surplus $1,800 
Decrease in cash and marketable securities 1,000 
Additional borrowings under line of credit 1,700 

Capital expenditures reduction 2,000 
Reduction in R&D expenditures 800 
Reduction in advertising and promotions 800 
Reduction of dividend 900 - 

$9,000 - - 

Obviously, the company has utilized a good deal of its resources to 
stem the cash-flow decline. Further cuts will be needed if the recession 
continues. Additional financing will need to be sought, as the firm is 
completely inflexible after one really bad year. Again, these are only 
examples of solutions. 
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C H A P T E R  

Dividends and Share Repurchase: 
A 

Theory and Practice 

T he third major decision of a company is the distribution of cash 

to its stockholders. This can take two forms: dividends and share 

repurchase. In a typical year the aggregate amount of dividends 

paid by American corporations exceeds the amount of funds devoted to 

share repurchase, but the latter has risen dramatically in relative im- 

portance. In keeping with this shift, the proportion of U.S. companies 

paying cash dividends has declined over time to where now it is only 

about one-quarter. 

Dividends and share repurchase, of course, reduce the amount 

decisions of the f i r r r t t h e  investment and the financing decisions-it 

has both theoretical and managerial facets. This chapter-structured 

much the same as Chapter 9 on capital structure-begins with divi- 

dend payout under perfect capital-market assumptions. There follows a 

systematic analysis of the implications of various market imperfections 

and financial signaling. 

Our attention is then directed to share repurchase as a substi- 

tute for cash dividends in the distribution of excess cash, using the 

framework developed earlier. This is followed by the special topic of 

of earnings retamed in a company and affect the total amount of inter- stock dividends and stock splits. Finally, the chapter itemizes what a 

nal financ~ng. Conseguently, they must be considered in relation to a company in pract~ce should analyze ~n approach~ng divldend and share 

company's overall financ~ng decis~on. We beg~n our inquiry by looking at repurchase decisions. Before delving into the heart of the matter, we 

the percentage ot earnings a company pays out in cash dividends to its need to understand certaln procedures a 

srockholders. Known as the dividend layout ratio, like the other major 

PROCEDURAL ASPECTS OF PAYING DIVIDENDS 
When the board of directors of a corporation declares a cash dividend, it specifies 
a date of record. At the close of business that day, a list of stockholders is drawn 
up from the stock transfer books of the company. Stockholders on the list are enti- 
tled to the dividend, whereas stockholders who come on the books after the date 
of record are not entitled to the dividend. When the board of directors of United 
Chemical Company met on May 8, it declared a dividend of 25 cents a share 
payable June 15 to stockholders of record on May 31. Jennifer Doakes owned the 
stock well before May 31, so she is entitled to the dividend, even though she might 
sell her stock prior to the dividend actually being paid on June 15. 
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The buyer and the seller of a stock have 3 business days to settle the transac- 
tion. Therefore, new stockholders are entitled to dividends only if they buy the 
stock 3 or more business days before the date of record. If the stock is bought after 
that time, the stockholder is not entitled to the dividend. The date itself is known 
as the ex-dividend date. A company cannot pay a dividend if it impairs capital. 
Capital impairment rules vary according to state laws, but most consider impair- 
ment to occur when a dividend reduces the common-stock account (at par) or re- 
duces common stock plus additional paid-in capital. 

Once a dividend is declared, stockholders become general creditors of the 
company until the dividend is actually paid; the declared but unpaid dividend is a 
current liability of the company coming out of retained earnings. Most companies 
that pay dividends do so on a quarterly basis, though semiannual or even annual 
intervals are sometimes used. 

DIVIDEND PAYOUT IRRELEVANCE 
To begin our inquiry into dividend payout (dividends/earnings), let us see what 
happens when perfect market assumptions hold. If dividend payout is a matter of 
indifference to investors, the corporation will treat retained earnings simply as a 
means of financing. 

Dividends as a Residual 
Under these circumstances, each period the company must decide whether to re- 
tain its earnings or to distribute part or all of them to stockholders as cash divi- 
dends. (We rule out share repurchase for now.) As long as there are investment 
projects with returns exceeding those that are required, it will use retained earn- 
ings, and the amount of senior securities the increase in equity base will support, 
to fiance these projects. If the firm has retained earnings left over after financ- 
ing all acceptable investment opportunities, these earnings then will be distrib- 
uted to stockholders in the form of cash dividends. If not, there will be no divi- 
dends. 

When we treat dividend policy as strictly a financing decision, the payment 
of cash dividends is a vassive residual. The amount of dividend vavout will fluc- . , 
tuate from period to period in keeping with fluctuations in the amount of accept- 
able investment opportunities available to the firm. If these opportunities abound, 

Residual dividend the percentage of dividend payout is likely to be zero. On the other hand, if the 

policy pays out only firm is unable to find profitable investment opportunities, dividend payout will be 

excess cash. 100 percent. For situations between these two extremes, the payout will be a frac- 
tion between zero and one. 

The treatment of dividend policy as a passive residual determined solely by 
the availability of acceptable investment proposals implies that dividends are irrel- 
evant; the investor is indifferent between dividends and retention by the firm. If 
investment opportunities promise a return greater than their required return, the 
investor is happy to have the company retain earnings. Contrarily, if the return is 
less than the required return, the investor prefers dividends. A residual theory of 
dividend policy does not necessarily mean that dividends need fluctuate from pe- 
riod to period in keeping with fluctuations in investment opportunities. A firm 
may smooth out actual payments by saving some funds in surplus years, in antici- 
pation of deficit years. If forecasting is relatively accurate, the firm can establish its 
dividend payment at a level at which the cumulative distribution over time corre- 
sponds to cumulative residual funds over the same period. The fact that dividends 
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do not correspond to residual funds period by period does not negate the residual 
theory of dividends. 

Modigliani and Miller Position 
Our friends from Chapter 9 on capital structure, Modigliani and Miller, have 
moved on to dividend payout? Not surprisingly, they make a comprehensive ar- 
gument for irrelevancy. They assert that, given the investment decision of the firm, 
the dividend-payout ratio is a mere detail. It does not affect the wealth of share- 
holders. MM argue that the value of the firm is determined by the earning power 
of the firm's assets or its investment policy and that the manner in which the earn- 
ings stream is split between dividends and retained earnings does not affect this 
value. The critical assumptions are: 

1. Perfect capital markets in which all investors are rational. Information 
available to all at no cost, instantaneous transactions without cost, infi- 
nitely divisible securities, and no investor large enough to affect the mar- 
ket price of a security. 

2. An absence of flotation costs on securities issued by the firm. 
3. A world of no taxes. 
4. A given investment policy for the firm, not subject to change. 
5. Perfect certainty by every investor as to future investments and profits of 

the firm. (MM drop this assumption later.) 

Dividends versus Terminal Value 
The aux of MM's position is that the effect of dividend payments on shareholder 
wealth is offset exactly by other means of financing. Consider first selling additional 
stock in lieu of retained earrings. When the firm has made its investment decision, it 
must decide whether to retain earnings or to pay dividends and sell new stock in the 
amount of these dividends to fiance the investments. MM suggest that the sum of 
the discounted value per share after financing and dividends paid is equal to the 
market value per share before the payment of dividends. In other words, the stock's 
decline in market price because of external financing offsets exactly the payment of 
the dividend. Thus, the stockholder is said to be indifferent between dividends and 
the retention of eamings and subsequent capital gains. 

The market price of a share of stock at the beginning of a period is defined as 
equal to the present value of the dividend paid at the end of the period plus the 
market price at the end of the period. Thus 

where Po is the market price per share at time 0, p  is the capitalization rate for firm 
in that risk class (this rate is assumed to be constant throughout time), Dl is the 
dividend per share at time 1, and P, is the market price per share at time 1. 

Assume that n is the number of shares of record at time 0 and that rn is the 
number of new shares sold at time 1 at a price of PI. Equation (11-1) then can be 
rewritten as 

'Merbn H. Miller and Franco Modigliani, "Dividend Policy, Growth, and the Valuation of Shares," frmrnal of 
Businrss, 34 (October 1961), 411-33. 



312 Part 111 Financing and Dividend Policies 

In words, the total value of all shares outstanding at time 0 is the present value of 
total dividends paid at time 1 on those shares plus the total value of all stock out- 
standing at time 1, less the total value of the new stock issued. The total amount of 
new stock issued is 

where I is the total new investments during period 1 and X is the total new profit 
of firm for the period. Equation (11-3) merely states that the total sources of funds 
must equal total uses. That is, net profit plus new stock sales must equal new in- 
vestments plus dividends. 

FinancinglDividend Forgone Indifference The total amount of financing by the 
sale of new stock is determined by the amount of investments in period 1 not fi- 
nanced by retained earnings. By substituting Eq. (11-3) into Eq. (11-2), MM find 
that the nD, term cancels out and 

Because Dl does not appear directly in the expression and because X, I, (n + m)Pl, 
and p are assumed to be independent of Dl, MM conclude that the current value of 
the firm is independent of its current dividend decision. What is gained by stock- 
holders in increased dividends is offset exactly by the decline in the terminal value 
of their stock. MM go on to show that nP, is unaffected not only by current divi- 
dend decisions but by future dividend decisions as well. Under the assumption of 
perfect certainty by all investors, the price of the stock at time 1, time 2, and time n 
is determined solely by Eq. (11-4). Thus, stockholders are indifferent between re- 
tention and the payment of dividends (and concurrent stock financing) in all fu- 
ture periods. As a result, stockholder wealth is unaffected by current and future 
dividend decisions; it depends entirely on the expected future earnings stream of 
the firm. 

If both leverage and dividends are irrelevant, the firm would be indifferent to 
whether investment opportunities were financed with debt, retained earnings, or a 
common stock issue. One method of financing would be as satisfactory as the next. 
Now one might ask, How does this correspond to our earlier chapters when we 
said that dividends are the foundation for the valuation of common stocks? Al- 
though it is true that the market value of a share of stock is the present value of all 
expected future dividends, the timing of the dividends can vary. The irrelevance 
position simply argues that the present value of future dividends remains un- 
changed even though dividend policy changes their timing. It does not argue that 
dividends, including liquidating dividends, are never paid, only that their post- 
ponement is a matter of indifference when it comes to market price per share. 

Irrelevance under Uncertainty 
In a world of perfect capital markets and the absence of taxation, dividend payout 
would be a matter of irrelevance even with uncertainty. This argument involves 
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the same reasoning as that for the irrelevance of capital structure and for the irrele- 
vance of diversification of corporate asset decisions. Investors are able to replicate 
any dividend stream the corporation might pay. If dividends are less than desired, 
investors can sell portions of their stock to obtain the desired cash distribution. If 
dividends are more than desired, investors can use dividends to purchase addi- 
tional shares in the company. Thus, investors are able to manufacture "home- 
made" dividends in the same way they devise "homemade" leverage in capital 
structure decisions. 

For a corporate decision to be a thiig of value, the company must be able to 
do something for stockholders that they cannot do for themselves. Because in- 
vestors can manufacture "homemade" dividends, which are perfect substitutes for 
corporate dividends under the above assumptions, dividend policy is irrelevant. 
As a result, one dividend policy is as good as the next. The firm is unable to create 
value simply by altering the mix of dividends and retained earnings. As in capital 
structure theory, there is a conservation of value so that the sum of the parts is al- 
ways the same. The total size of the pie is what is important, and it is unchanged 
in the slicing. 

ARGUMENTS FOR DIVIDEND PAYOUT MATTERING 
The irrelevance of dividend argument assumes an absence of market imperfec- 
tions. To the extent imperfections exist, they may support the contrary position, 
namely, that dividends are relevant. We shall examine various imperfections bear- 
ing on the issue, beginning with taxes. After we consider the theory, we look at 
various empirical evidence bearing on the topic. 

Unimportance of Corporate Income Taxes 
Unlike the capital structure decision, corporate income taxes have no bearing on 
dividend relevance. Under present law, earnings of a company are taxed at the 
corporate level, regardless of whether or not a dividend is paid. In other words, it 
is the profit after corporate taxes that is divided between dividends and retained 
earnings. Corporate income taxes could affect dividend relevance if tax laws were 
changed, as would occur under various methods to eliminate the double taxation 
of dividends. 

Taxes on the Investor 
and Negative Dividend Effect 

Tax wedge is 
the difference in 
tax rates on 
dividends and on 
capital gains. 

Taxes paid by the investor are another matter. To the extent that the personal tax 
rate on capital gains is less than that on dividend income, there may be an advan- 
tage to the retention of earnings. Apart from explicit tax rates, the capital gains tax 
is deferred until the actual sale of stock. Effectively, the stockholder is given a valu- 
able timing option when the firm retains earnings as opposed to paying dividends. 

As we described in Chapter 4, a differential tax on dividends and capital 
gains may result in a yield tilt. That is, a dividend-paying stock will need to pro- 
vide a higher expected before-tax return than will a non-dividend-paying stock of 
the same risk. This is said to be necessary to offset the tax effect on dividends. AC- 
cording to this notion, the greater the dividend yield of a stock, the higher its ex- 
pected before-tax return, all other things being the same. Thus, security markets 
would equilibrate in terms of systematic risk, dividend yield, and, perhaps, other 
factors. 
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However, different types of investors experience different taxation on the two 
types of income. Institutional investors, such as retirement and pension funds, pay 
no tax on either dividends or capital gains. Corporate investors enjoy what is known 
as the intercorporate dividend exclusion. Presently, 70 percent of any dividend re- 
ceived by one corporation from another is not subject to taxation. As a result, the ef- 
fective tax rate on dividends is less than that on capital gains. For example, if Laurel 
Corporation owns 100 shares of Hardy Corporation, which pays $1 per share divi- 
dend, 70 percent of the dividend income is tax exempt. In other words, Laurel Cor- 
poration would pay taxes on $30 of dividend income at the corporate tax rate. The 
overall tax effect will be less than if Hardy Corporation had share appreciation of 
$100 and all of this were taxed at the capital gains rate. Accordingly, there may be a 
preference for current dividends on the part of the corporate investors. 

Despite these exceptions, for many investors there exists a differential in tax 
rate between a dollar of dividend and a dollar of retained earnings. If these in- 
vestors dominated at the margin, there would need to be an inducement to them 
to accept dividends. This inducement is simply a higher before-tax return so that 
after taxes they are as well off. According to this notion, paying dividends has a 
"negative" effect on value. 

Dividend Neutrality 
Even with a tax wedge between dividend and capital-gains income, it is not clear 
that investors at the margin are those who prefer capital gains to dividends. With 
different tax situations, clienteles of investors may develop with distinct prefer- 
ences for dividend- or non-dividend-paying stocks. Many corporate investors will 

C o m p l e t i n g  m a r k e t s  prefer dividend-paying stocks, whereas wealthy individual investors may prefer 
imp l~es  that corporations stocks that pay no dividends. Tax-exempt investors will be indifferent, all other 
tailor dividend payout things the same. If dividend-paying stocks were priced in the marketplace to pro- 
to the unf~l led desires vide a higher return than non-dividend-paying stocks, however, they would not 
of investors. be indifferent. They would prefer dividend-paying stocks. 

If various clienteles of investors have dividend preferences, corporations should 
adjust their dividend payout to take advantage of the situation. Expressed differently, 
corporations should tailor their dividend policies to the d i l l e d  desires of in- 
vestors and thereby take advantage of an incomplete market. Suppose two-fifths of 
all investors prefer a zero dividend payout, one-fifth prefer a 25 percent payout, and 
the remaining two-fifths prefer a 50 percent payout. If most companies pay out 25 
percent of their earnings in dividends, there will be excess demand for the shares of 
companies paying zero dividends and for the shares of companies whose dividend- 
payout ratio is 50 percent. Presumably, a number of companies will recognize this ex- 
cess demand and adjust their payout ratios in order to increase share price. The ac- 
tion of these companies eventually will eliminate the excess demand. 

In equilibrium, the dividend payouts of corporations will match the desires of 
investor groups. At this point, no company would be able to affect its share price by 
altering its dividend. As a result, even with taxes, dividend payout would be irrele- 
vant. The neutral position is largely based on corporations adjusting the supply of 
dividends to take advantage of any mispricing of stocks in the marketpla~e.~ 

However, another argument against clientele effects is that investors can 
use combinations of put and call options to isolate movements in stock price. By so 
doing, the investor effectively strips the dividend from the capital gains component 

401 an excellent synthesis of these arguments together with a review of the empirical evidence, see Franklin 
Men and Roni Michaely "Dividend Policy," in R. A. Jarrow, V. Maksimovir, and W. T. Ziemba, editors, North-Holland 
Handbook of Operations Research and ManagemPnt Science: F i m c ~ .  Amsterdam: North-Holland, 1995. 
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of the stock. If investors are able to separate dividends from capital gains to suit 
their needs, the tax-induced clientele argument for a particular stock is weakened. 
Thus, both supply and demand forces may drive the equilibrium toward investors 
at the margin being indifferent, taxwise, between dividends and capital gains. 

Positive Dividend Effect 
Apart from tax issues, we must recognize an argument for a positive dividend ef- 
fect. This is the possibility of a preference for dividends on the part of a sizable 
number of investors for behavioral reasons. For one thing, the payment of divi- 
dends may resolve uncertainty in the minds of some. Also, such payments may be 

Behavioral reasons useful in diversification of investments in an uncertain world. If in fact investors 
could produce a net can manufacture homemade dividends, such a preference is irrational. Nonethe- 
preference for dividends, less, sufficient statements from investors make it difficult to dismiss the argument. 

Perhaps, for either psychological or inconvenience reasons, investors are unwilling 
to m&ufacture hokemade dividends. 

Shefrin and Statman reason that some investors are reluctant to sell shares be- 
cause they will experience regret if the stock subsequently rises in prim3 For them, 
dividends and the sale of stock for income are not perfect substitutes. A second argu- 
ment the authors advance is that although many investors are willing to consume out 
of dividend income they are unwilling to "dip into capital" to do so. Again, divi- 
dends and the sale of stock are not perfect substitutes for these investors. For behav- 
ioral reasons, then, certain investors prefer dividends. Whether they are numerous 
enough to make a difference is the 

Ultimately, the question of whether a negative, neutral, or positive dividend 
effect prevails is an empirical matter. We investigate this later in the chapter. First, 
however, we need to consider other influences on dividends. 

Impact of Other Impeifections 
Although the factors we have examined are the most important when it comes to 
establishing whether or not dividend payout matters, there are other imperfections. 

Flotation Costs The irrelevance of dividend payout is based on the idea that in 
accordance with the investment policy of the firm, funds paid out by a company 
must be replaced by funds acquired through external financing. The introduction 
of flotation costs favors the retention of earnings in the company. Flotation costs 
are the legal, investment banking, and other costs incurred by the corporation in a 
security issue. This means that for each dollar paid out in dividends, the company 
nets less than a dollar after flotation costs per dollar of external financing. More- 
over, the smaller the size of the issue, the greater in general the flotation costs as a 
percentage of the total amount of funds raised. In addition, stock financing is 
"lumpy" in the sense that small issues are difficult to sell even with high flotation 
costs. 

Transaction Costs and Divisibility of Securities Transaction costs involved in 
the sale of securities tend to restrict the arbitrage process in the same manner as 
that described for debt. Stockholders who desire current income must pay broker- 
age fees on the sale of portions of their stock if the dividend paid is not sufficient 
to satisfy their current desire for income. This fee varies inversely, per dollar of 

3Hersh M. Shefrin and Meir Statman, "Explaining Investor Preferences for Cash Dividends," Journal of Finan- 
cial Economics, 13 uune 1984), 253-82. 
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stock sold, with the size of the sale. For a small sale, the brokerage fee can be a 
rather significant percentage. Because of this fee, stockholders with consumption 
desires in excess of current dividends will prefer that the company pay additional 
dividends. Perfect capital markets also assume that securities are infinitely divisi- 
ble. The fact that the smallest integer is one share may result in "lumpiness" with 
respect to selling shares for current income. This, too, acts as a deterrent to the sale 
of stock in lieu of dividends. On the other hand, stockholders not desiring divi- 
dends for current consumption purposes will need to reinvest their dividends. 
Here again, transaction costs and divisibility problems work to the disadvantage 
of the stockholder, although in the opposite direction. Thus, transaction costs and 
divisibility problems cut both ways, and one is not able to draw directional impli- 
cations about dividends versus retained earnings. 

Institutional Restrictions Certain institutional investors are restricted in the 
types of common stock they can buy or in the portfolio percentages they can hold 
in these types. The prescribed list of eligible securities is determined in part by the 
duration over which dividends have been paid. If a company does not pay a divi- 
dend or has not paid dividends over a sufficiently long period of time, certain in- 
stitutional investors are not permitted to invest in the stock. 

Universities, on the other hand, sometimes have restrictions on the expendi- 
ture of capital gains from their endowment. Also, a number of trusts have a prohi- 
bition against the liquidation of principal. In the case of common stocks, the bene- 
ficiary is entitled to the dividend income, but not to the proceeds from the sale of 
stock. As a result of this stipulation, the trustee who manages the investments may 
feel constrained to pay particular attention to dividend yield and seek stocks pay- 
ing reasonable dividends. 

If institutional investors are better monitors of corporate performance than 
are individual investors, their presence may help ensure that the company is man- 
aged efficiently. In this context, paying dividends would be a positive signal to the 
market because such dividends will attract institutional investors seeking invest- 
ment in quality c~mpanies.~ From the standpoint of increased demand for the 
stock and signaling, the argument works in the direction of a preference for divi- 
dends as opposed to retention and capital gains. 

FINANCIAL SIGNALING 

Signaling may 
occur if the 
dividend is more or 
less than expected. 

Cash dividends, then, may be viewed as a signal to investors. Presumably, compa- 
nies with good news about their future profitability will want to tell investors. 
Rather than make a simple announcement, dividends may be increased to add 
conviction to the statement. When a firm has a target-payout ratio that is stable 
over time and it changes this ratio, investors may believe that management is an- 
nouncing a change in the expected future profitability of the firm. The signal to in- 
vestors is that management and the board of directors truly believe things are bet- 
ter than the stock price reflects. In this vein, Miller and Rock suggest that investors 
draw inferences about the firm's internal operating cash flows from the dividend 
anno~ncement.~ The notion is based on asymmetric information. Management 

4This argument is made by Franklin Allen, Antonio Bernardo, and Ivo Welch, "A Theory of Dividends Based 
on Tax Clienteles," working paper, Wharton W o o l  (May 1999). -. . 

jMerton H. Miller and Kevin Rock, "Dividend Policv under Asvmmehic Infomation." Tournal of Fmance. 40 
(Scpterl~ber 13351, 123. 51 The duthors also analyze mandgcmenl hving to tool tne marker by Inrnsa.;lnl: dividend4 
and rhr ~rnpltralinns oi . I I ; ~  an C ' I ~ L . L ~ . J C ~ O ~ L  for . ~ t ~ k h o l J ~ r s  and iur the .qu~l~br'atutg rr~rvllartlsrn 
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knows more about the true state of the company's earnings than do outside in- 
vestors. 

Accordingly, the price of the stock may react to any unanticipated change in 
dividends. To the extent dividends provide information on economic earnings not 
provided by reported accounting earnings and other information, share price will 
respond. Put another way, dividends speak louder than words under these circurn- 
stances. The rationale behind a dividend signaling effect is similar to that of a capi- 
tal structure signaling effect described in Chapter 9. However, it generally is agreed 
that the effect is more important for dividends than it is for capital structure. 

EMPIRICAL TESTING AND IMPLICATIONS FOR PAYOUT 
While we have seen that a number of factors may explain dividends' impact on 
valuation, many are difficult to test. Most empirical testing has concentrated on 
the tax effect and on financial signaling. This is not to say that such things as flota- 
tion costs, transaction costs, institutional restrictions, and preference for dividends 
have no effect; only that whatever effect they might have is swamped by the two 
effects discussed. Empirical testing has taken several forms. 

Ex-dividend Day Tests 
One of the mainstays has involved the ex-dividend behavior of common stock 
prices. Investors buying the stock before that date are entitled to the dividend de- 
clared; purchases on or after the ex-dividend date are not entitled to the dividend. 
In a nontaxable world, the stock should drop in value by the amount of the divi- 
dend on the ex-dividend day. If you are a taxable investor, however, and buy the 
stock before the ex-dividend day, you will need to pay taxes on the dividend. In 
contrast, if you wait until the ex-dividend day to buy the stock, you will pay no 
taxes on the dividend, since there is no dividend, and any price movement pre- 
sumably is subject only to the capital-gains tax. A number of authors reason that if 
there is a tax effect, owing to capital gains being taxed at a lower rate than divi- 
dend income, a stock should decline in price by less than the dividend on the ex- 
dividend day. Expressed differently, investors would value a dollar of dividends 
less than they would a dollar of capital gains. 

An early study of the phenomenon was by Elton and G r ~ b e r . ~  In a sample of 
companies, they found that on average a stock declined by .78 of the dividend on 
the ex-dividend date. They interpret this result as consistent with a clientele effect 
where investors in high tax brackets show a preference for capital gains over divi- 
dends, and vice versa. 

There have been a number of other studies of share price behavior on the ex- 
dividend day7 In a number of these studies, the evidence is consistent with the 

6Edwin J. Elton and Martin J. Gruber, "Marginal Stockholder Tax Rates and the Clientele Effect," Review ofEc0- 
noniics and Statistics, 52 (February 1970), 68-74. 

7Avner Kalay, "The Ex-Dividend Day Behavior of Stock Prices: A Re-examination of the Clientele Effect," Jour- 
nal ofFinance, 37 (September 1982), 1059-70; Kenneth M. Eades, Patrick J. Hess, and E. Han Kim, "On Interpreting Se- 
curity Retums during the Ex-Dividend Period," Journal of Financial Economics, 13 (March 1984), 3-34; Patrick J. Hess, 
"The Ex-Dividend Day Behavior of Stock Rehrns: Further Evidence on Tax Effects," Journal of Finance, 37 (May 1982), 
445-56; James M. Poterba and Lawrence H. Summers, "New Evidence That Taxes Affect the Valuation of Dividends," 
Journal of finance, 39 (December 19841, 1397-1416; Costas P Kaplanis, "Gytions, Taxes and Ex-Dividend Day Behav- 
ior," Journal of Finance, 41 (June 1986), 411-24; Michael J. Barclay, "Dividends, Taxes and Common Stock Prices: The 
Ex-Dividend Day Behavior of Common Stock Prices before the Income Tax," Journal of Financial Econmflics, 19 (Septem- 
ber 1Y87), 31-44; Roni Michaely, "Ex-Dividend Day Stock Price Behavior," Journal of Finance, 46 (July 19911,845-59; 
and John H. Boyd and Ravi Jagmathan, "Ex-Dividend Price Behavior of Common Stocks," Review of Financial 
Studies, 7 (Winter 1994), Tll-41. 
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foregoing, namely, that stock prices decline on the ex-dividend day but by less 
than the amount of the dividend. Such findings are consistent with a tax effect 
where dividends are taxed more heavily than are capital gains, and stock prices re- 
flect this differential. This, of course, is in accord with dividends having a negative 
effect on value. Other studies look at market microstructure considerations, such 
as the minimum tick size in a transaction, and find that when these considerations 
are taken into account the drop in stock price approximates the dividend a rn~un t .~  
Findings of this sort support the dividend neutrality argument. 

Dividend-Yield Approach 
A second approach to the tax effect question is to study the relationship between 
dividend yields and stock returns, where other influences on returns are isolated. 
If higher-dividend-yielding stocks provide higher returns to investors, this would 
be consistent with a negative effect of dividends on value. For the most part, there 
is not evidence of a significant relationship between stock returns and dividend 
yield? A lack of relationship is consistent with dividend neutrality. The evidence is 
not unambiguous, however. Naranjo, Nimalendran, and Ryngaert find a signifi- 
cant positive relationship between stock returns and dividend yields.10 Moreover, 
this effect appears to be unrelated to the tax rate of the corporation-the yield tilt 
hypothesis previously described. 

Financial Signaling Siudies 
Testing for a financial signaling effect has involved a different methodology. Typi- 
cally, an event study is employed where daily share price changes, relative to the 
market, are analyzed around the announcement of a dividend change. A number 
of studies report findings consistent with a dividend announcement effect: in- 
creases in dividend leading to positive excess returns and decreases leading to 
negative excess returns.ll The effect seems to be more pronounced for companies 

'Src Rahcsl! Ball a ~ d  Gsilen L. H~te, ' t x  Ulv~dend IJay Stork I'rio. Hehavlor Oiirrerenrsi or T,~.lr-lnd.~Lrd 
iientclcs!' Ir:v*ra! fl'Fl~lanna: rrt.?zonri:s. 17 (February 19481. 127 50, XIurrav Frdnk and I<av~ Jagannarhan, ' \% hy I)" 
Stuck Pncvs Drop b\. Less rhan the Value nt rhr I)~v~dend? Fviilenrp irnm .? Cot~nrn, rv~tho.~t T t ~ o .  I~t~r,,*,':.~F.,i~,t . , 
cial Economics, 47 (~Lbruary 1998), 161-88; and M. Ameriane Lasfer, "Ex-Day Behavior: Tax or Short-Term ~ r a i i n ~  Ef- 
&c~s," J O U T ~ ~ I  of Finunce, so (July 1995), 875-97. 

'See Fischer Black and Myron Scholes, "The Effects of Dividend Yield and Dividend Policv on Common Stock 
Prices and Returns," Jorrnwl of Financial Economics, 1 (May 1974), 1-22; Robert H. ~itrenberger and Krishna 
Ramiswamy, "The Effect of Personal Taxes and Dividends on Capital Asset Prices," Journal ofFinancia1 Econoniics, 7 
Uune 1979), 163-95; Nai Fu Chen, Bruce Grundy, and Robert F. Stambaugh, "Changing Risk Premiums and Dividend 
Yield Effects," Journal of Business, 63 (Spring 1990). 51-70; William G. Christie, "Dividend Yield md Expected Returns: 
The Zero Dividend Puzzle," Journal of Financial Economics, 28 (November-December 19901, 95-126; and AUen and 
Michaely, "Dividend l'olicv." 

'"dy Naranjo, M. Nimalendran, and Mike Ryngaert, "Stock Returns, Dividend Yields, and Taxes," Journnl of 
Fznnnce, 53 (December 199B), 2029-57. 

"See, for example, Joseph Ahamny and Itzhak Swaly, "Quarterly Dividend and Earningfi Announcements and 
Stockholders' Returns: An Empirical Analysis," Journal of Finance, 35 (March 1980). 1-12; Kenneth M. Eades, Patrick 
H. Hess, and E. Han Kim, "Market Rationality and Dividend Announcements," lournal oiFinnncia1 Economics, 14 (De- 
cember 1985), 581-604; Aharon R. Ofer and Daniel R. Siegel, "Corporate Financial Policy, Tnfonnation, and Market Ex- 
pectations: An Empirical Investigation of Dividends," Journal oJFinancr (September 1987), 889-911; Paul M. Healy and 
Krishna G. Palepu, "Earnings Information Conveyed by Dividend Initiations and Omissiol=." journal of Financial Ecu- 
nomics, 21 (September 1988), 149-75; Paul Asquith and David W. Mullins It, "The Impact of Initiating Dividend Pay- 
ments on Shareholders' Wealth," lournal ofBusiness, 56 (January 1983), 77-96; Larry H. P. Lang and Robert H. Litzen- 
berger, "Dividend Announcements: Cash Flow Signalling vs. Free Cash Flow Hypothesis," Journal of Financial 
Economics, 24 (September 1989). 181-91; Chihwa Kao and C h u n h  Wu, "Tests of Dividend Signaling Using the 
Marsh-Merton Model: A Generalized Friction A~~roach ."  Tournal of Business. 67, No. 1 11994). 45-68: and Roni 
Michaely, Richard H. Thaler, and Kent Womack, "fihce ~eactions to ~ iv idend  initiations and)miasions: derreaction 
or Drift?" Journal of Finance, 50 (June 1995), 573-608. 
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that previously overinvested free cash flow in projects with returns less than what 
the financial markets require. After all, those cash flows belong to stockholders 
and should not be invested in negative NPV projects. The signaling effect is par- 
ticularly pronounced for companies that initiate dividends for the first time or af- 
ter a long hiatus (positive share price effect) and for companies that omit divi- 
dends (negative effect). The two effects are not symmetric: Omitted dividends 
have a greater negative effect than the positive effect associated with dividend 
initiations. 

Conceptually, dividend changes should provide information about future 
cash flows and earnings of a company. In an interesting article Benartzi, Michaely, 
and Thaler find little evidence of a positive relationship between dividend changes 
and earnings changes 2 years out." Expressed differently, dividends do not appear 
to contain information about future earnings. At the time of the dividend change, 
however, the authors find that there is a significant earnings change. 

Excess belongs to  t h  

Implications for Corporate Policy 
As reflected in the foregoing discussion, the empirical evidence is mixed as to 
there being a tax effect that requires a higher before-tax return the greater the divi- 
dend. In recent years, however, the evidence is largely consistent with a di-~idend 
neutrality. No studies of recent vintage support a positive dividend effcct. In con- 
trast to the mixed results for a tax effect, most empirical studies suggest that divi- 
dends convey information and that there is a signaling effect. Where does this 
leave us with respect to directions for a corporation? 

A company should endeavor to establish a dividend policy that will maxi- 
mize shareholder wealth. Almost everyone agrees that if a company does not have 
sufficiently profitable investment opportunities, it should distribute excess funds 
to its stockholders. As we have said before, these funds belong to them, not to 
management to squander on wasteful expenditures. The firm need not pay out the 
exact unused portion of earnings every period. Indeed, it may wish to stabilize the 
absolute amount of dividends paid from period to period. But over the longer run 
the total earnings retained, plus the senior securities the increasing equity base 
will support, will correspond to the amount of profitable investment opportuni- 
ties. Dividend policy still would be a passive residual determined by the amount 
of investment opportunities. 

For the firm to be justified in paying a dividend larger than that dictated by 
the amount left over after profitable investment opportunities, theze must be a net 
preference for dividends in the market. It is difficult to "net out" the arguments 
just discussed to arrive at the bottom line. Only institutional restrictions and some 
investors' preference for dividends argue for dividends. The other arguments sug- 
gest either a neutral effect or a bias favoring retention. There does appear to be 
some positive value associated with a modest dividend as opposed to none at all. 
This occurrence may be due to institutional demand and/or a signaling effect. 

Beyond that, thc picture is cloudy, and some argue that even a modest divi- 
dend has no effcct on valuation. Few academic scholars argue that dividends sig- 
nificantly in excess of what a passive policy would dictate will lead to share price 
improvement. This is particularly true when there is information asymmetry be- 
tween management and investors, as the excess dividend ultimately must be re- 
placed with a stock offering. Still, many corporations pay out a significant portion 

shareholders 
should be 
distributed to 

12Shlomo Benartzi, Roni Michaely, and Richard Thalcr, "Do Changes in Tlividends Signal the Future or the 
Past?"loumnl $Finance, 52 (July 1997), 1007-34. 

and 

them. 
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of their earnings, and many high-taxed stockholders receive and pay taxes on 
these dividends. These facts are difficult to reconcile with the theory. 

SHARE REPURCHASE 
In recent years, the repurchase of stock by corporations has grown dramatically. 
When you look at the total cash distributed to shareholders-cash dividends, 

Share repurchase share repurchases, and cash tender offers in connection with acquisitions-divi- 
has increased in dends remain the primary mechanism for such distribution but have diminished 
importance relative relative to the other two. Stock repurchase often is used as part of an overall corpo- 
to dividends. rate restructuring, a topic taken up in Chapter 24. In this chapter, our focus is on 

stock repurchase as a substitute for cash dividends. 

Employee Stock Options 
and Share Repurchase 
Stock repurchases often occur in conjunction with stock options granted to em- 
ployees as part of a total compensation package. Some companies, like Microsoft, 
roughly match share repurchases with the number of options awarded to employ- 
ees. In this way the number of shares outstanding remains relatively constant over 
time. Share repurchase in this context is not so much a means for distributing ex- 
cess cash as it is a means to compensate employees. 

When the choice is one of distributing excess cash either by dividends or by 
share repurchase, management and employees with existing stock options prefer the 
latter. All other things being the same, cash dividends reduce the value of a stock op- 
tion for the reasons discussed in Chapter 5. With stock repurchase, share value will 
increase, all other things remaining the same, and this will benefit the option holder. 
To the extent a CEO and others in top management strongly influence the choice be- 
tween dividends and share repurchase at the board level, personal compensation 
considerations may tilt the balance in favor of share repurchase. The greater the rela- 
tive number of stock options owned by management, the more likely there is to be a 
share repurchase in lieu of an increase in cash dividends.13 

Method of Repurchase 
There are three principal methods of repurchase: a fixed-price tender offer, a 
dutch-auction tender offer, and open-market repurchases. Brennan and Thakor ad- 
vance a theory of corporate cash disbursement, suggesting that cash dividends are 
likely to be preferred for small distributions whereas tender offer repurchases 
dominate for large distributions.14 Open-market repurchases are suitable in the in- 
termediate range. The authors formulate their theory based on less informed 
shareholders being vulnerable to expropriation by the better informed. With a 
fixed cost of information, it pays larger shareholders to become informed when a 
repurchase offer comes along. As a result, unless their tax rates are high, smaller 
stockholders are said to prefer dividends. 

With a fixed-pricetender offer, the company makes a formal offer to stock- 
holders to purchase so many shares, typically at a set price. This bid price is above 

'Tor empirical support of this hypothesis, see Eli Bartov, Itzhak Krinsky, and Jason Lee, 'Evidence on How 
Companies Choose between Dividends and Open-Market Stock Repurchases," journal of Applied Corporate Finance, 11 
(Spring 1998), 89-96. 

"Michael J. Brennan and Anjan V. Raker, "Shareholder Preferences and Dividend Policy," Jourrrai of Finance, 
45 (Septcmbcr 1990). 993-1018. 
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the current market price; stockholders can elect either to sell their stock at the speci- 
fied price or continue to hold it. Typically, the tender offer period is between 2 and 
3 weeks. If stockholders tender more shares than originally sought by the company, 
the company may elect to purchase all or part of the excess. It is under no obliga- 
tion to do so. In general, the transaction costs to the firm in making a tender offer 
are much higher than those incurred in the purchase of stock in the open market. 

With a dutch-auction tender offer, each shareholder is given the opportunity 
to submit to the company the number of shares he or she is willing to sell at a par- 
ticular price. In advance, the company specifies the number of shares it wishes to 
repurchase as well as a minimum and a maximum price it will entertain. Typically, 
the minimum price is slightly above the current market price. Upon receipt of all 
the self tenders, the company arrays them from low to high within the range. It 
then determines the lowest price that will result in the full repurchase of shares 
specified. This price is paid to all shareholders who tendered shares at that price or 
below. (The purchase of shares from those submitting the cutoff price is on a pro 
rata basis.) The fact that the price is the same may encourage certain shareholders 
to submit low ask prices, which may work to the advantage of the company. 

Unlike a fixed-price tender offer, the company does not know the eventual 
repurchase price. In both cases, it is uncertain as to the number of shares that will 
be tendered, either at the fixed price or at or above the minimum price in the case 
of the dutch auction. The dutch-auction tender offer has increased dramatically in 
use and is now the dominant form of tender offer. Though smaller companies still 
use the fixed-price tender offer, larger ones tend to use the dutch auction. 

In open-market repurchases, a company buys its stock as any other investor 
does-through a brokerage house but at a negotiated fee. If the repurchase pro- 
gram is gradual, its effect is to drive up the price of the stock. Also, certain Securi- 
ties and Exchange Commission rules restrict the manner in which a company bids 
for its shares. As a result, it takes an extended period of time for a company to ac- 
cumulate a relatively large block of stock. For these reasons, the tender offer is 
more suitable when the company seeks a large amount of stock. 

Before the company repurchases stock, stockholders must be informed of 
the company's intentions. In a tender offer, these intentions are announced by 
the offer itself. Even here, the company must not withhold other information. It 
would be unethical for a mining company, for example, to withhold information 
of a substantial ore discovery while making a tender offer to repurchase shares. 
In open-market purchases especially, it is necessary to disclose a company's re- 
purchase intentions. Otherwise, stockholders may sell their stock not knowing 
about a repurchase program that will increase earnings per share. Given full in- 
formation about the amount of repurchase and the objective of the company, the 
stockholders can sell their stock if thev choose. Without proper disclosure, the 
selling stockholder may be penalized. h e n  the amount o? stock repurchased is 
substantial, a tender offer is particularly suitable, for it gives all stockholders 
equal treatment. 

Repurchasing as Part 
of a Dividend Decision 
If a firm has excess cash and insufficient profitable investment opportunities to justify 
the use of these funds, it is in the shareholders' interests to distribute the funds. The 
distribution can be accomplished either by the repurchase of stock or by paying the 
funds out in increased dividends. In the absence of personal income taxes and trans- 
action costs, the two alternatives, theoretically, should make no difference to stock- 
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holders. With repurchase, fewer shares remain outstanding, and earnings per share 
and, ultimately, dividends per share rise. As a result, the market price per share 
should rise as well. In theory, the capital gain arising from repurchase should equal 
the dividend that otherwise would have been paid. 

Equilibrium Formula What repurchase price per share should a company offer 
to achieve this balance, assuming a fixed-price tender offer? It depends on the cur- 
rent share price and the proportion of shares a company wishes to repurchase. The 
idea is to establish such a price that shareholders who do not tender will be no bet- 
ter or worse off than shareholders who tender, and vice versa. The equilibrium 
share repurchase price, P*, a company should offer is 

where S is the number of shares outstanding prior to the distribution, PC is the cur- 
rent market price per share prior to the distribution, and n is the number of shares 
to be repurchased. 

Illustration To illustrate, suppose Apollo Products Inc. has 8 million shares out- 
standing whose current market price is $36 per share, and the company wishes 
to repurchase 1 million shares. The equilibrium share repurchase price offered 
should be 

If the offer price were $44, shareholders who tendered their shares would gain at 
the expense of those who continued to hold the stock. Contrarily, if the offer price 
were $38, selling stockholders would lose and continuing stockholders would 
gain. At $41.14, both parties are treated equally. 

Recognize that this formula does not take account of the opportunity cost as- 
sociated with using liquidity to repurchase shares. However, we assume that this 
liquidity is excess and should be distributed to stockholders. It is merely a ques- 
tion of dividends or share repurchase being the vehicle. With respect to monies re- 
alized, stockholders presumably would be indifferent. The equilibrium price es- 
tablished in Eq. (11-5), or by some other equilibrium formula, often is used as the 
maximum price specified in a dutch-auction tender offer. 

Personal Tax Effect With a differential tax rate on dividends and capital gains, 
however, repurchase of stock offers a tax advantage over payment of dividends to 
the taxable investor. The market price increase resulting from a repurchase of stock 
is subject to the capital gains tax, whereas dividends are taxed at the ordinary in- 
come tax rate. With a share repurchase, the stockholder has a timing option. He or 
she can accept the share repurchase offer or reject it and continue to hold the stock. 
With a cash dividend, there is no such option. 

It is important to recognize that if an investor manufactures a homemade 
dividend by selling off sufficient stock to match the cash dividend that otherwise 
would have been paid, the proceeds realized are not entirely subject to the capital 
gains tax. Only the excess of the price realized over original cost is subject to taxa- 
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tion. Capital gains arising from the repurchase are not taxed on the remainder of 
the investor's holdings until the remaining stock is sold. In essence, the bulk of the 
capital gains tax is postponed. For tax reasons, then, most taxable investors are 
better off financially if the firm elects to distribute unused funds via the stock re- 
purchase route rather than via cash dividends. 

The repurchase of stock seems particularly appropriate when the firm has a 
large amount of unused funds to distribute. To pay the funds out through an extra 
dividend would result in a nonpostponable tax to stockholders. The tax effect 
could be alleviated somewhat by paying the funds out as extra dividends over a 
period of time, but this action might result in investors' counting on the extra divi- 
dend. The firm must be careful not to undertake a steady program of repurchase 
in lieu of paying dividends. The Internal Revenue Service may regard such a pro- 
gram as dividend income and not allow stockholders redeeming their shares the 
capital gains tax advantage.15 

Signaling EfSect 
Stock repurchases may have a signaling effect. For example, a positive signal 
might be sent to the market if management believed the stock were undervalued 
and they were constrained not to tender shares they owned individually. In this 
context, the premium in repurchase price over existing market price would reflect 
management's belief about the degree of undervaluation. The idea is that concrete 
actions, such as repurchase, stock dividends and splits, as well as capital structure 
changes and cash dividend changes, speak louder than words. 

Empirical studies support the signaling effect in different ways.16 For fixed- 
price tender offers in particular, there is a significant positive share price effect 
around the time of the announcement. The evidence is less compelling for open- 
market purchases. The last study cited in the footnote finds that stocks with low 
market values in relation to book values (known as "value" stocks) enjoy superior 
performance in the 4 years after the open-market repurchase announcement. This 
suggests undervaluation, which is recognized only slowly over time, that is, not 
completely at the time of the repurchase announcement. For most firms repurchas- 
ing their stock, there does not appear to be an improvement in operating perfor- 
mance following the repurchase. The exception is low-growth firms, which have 
been found to redeploy their existing assets more efficiently following repur- 
chase.17 Finally, dutch-auction tender offers appear to provide somewhat less in- 

15The tax consequences involved in the repurchase of stock are complex and, in places, ambiguous. In most 
cases, the monies received by stockholders tendering their shares are subicct to the capital gains tax. Under certain cir- 
cumstances, however, the distribution can be treated as ordinary income to the redeeming stockholder. 

'6Larrv Y. Dam, "Common Stock Revurchases: An Analvsis of Returns to Bondholders and Stockholders." 
I~ldil.~: L)/ill:!l~lcI.l.' E ~ . ~ , l . ~ n l l ~ i ,  9 ! J u ~ v  I981 I, i l5 38, T ~ ~ c u  \'crrt~ielen, 'Common Srork I<ep~~rcLlasrs and hla~ket 51g. 
n illing." F-t.rit.?l of Fit~a:t~c.kl Frot~nntr;i. 9 (June 19Y1 I ,  179-91, Pall Asqtllth and Dav~d I V  Mull~nj jr, ' S ~ f l t d U i n ~  wl~h 
Uiridends. Stock I<epurchaws, and I.qulw Iscues ' f'ti,.~n.~uil .\l.tn.rswirr:. I5 l,\ulnmn lq8h . 2- ,1,1. R~hcl I Ca,mrnmt 
and Crrgg A. ~arrell: "The Relative si,&ailing Power of ~ u t c h - ~ G t i o n  and ~ixed-Price ~ e 6 - ~ e n d e r  Offers and Open- 
Market Share Repurchases," Io~muzl of Finane, 46 (September 1991),1243-71; Laurie Simon Bagwell, "Dutch Auction 
Repurchases: An Analysis of Shareholder Heterogeneity," Journal of Finance, 47 (March 1992). 71-105; Erik Lie and 
John J. McConnell, "Earnings Signals in Fixed-Price and Dutch Auction Self-Tender Offers," Journal of Financial Eco- 
nomics, 49 (August 1998), 161-86; Bartov, Krinsky, and Lee, "Evidence on How Companies Choose Between Dividends 
and Open-Market Stock Repurchases"; and David Ikenbeq, Josef Lakonishok, and Theo Vermaelen, "Market Under- 
rraction to Open Market Share Repurchases," Journal of Financial Economics, 39 (October-November 1995), 181-208. 

17See Tom Nohel and Vefa Tarhan, "Share Repurchases and Firm Performance: New Evidence on the Agency 
Costs of F-e Cash Flow," Juurnal @Finanrial Economics, 49 (August 1998), 1x7-ZZZ. 
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formation content than do fixed-price tender offers but more than open-market re- 
purchase programs. Thus, the credibility of the signal as to undervaluation differs 
with the method of repurchase. 

STOCK DIVIDENDS AND STOCK SPLITS 
In an economic sense, stock dividends and stock splits are very similar, although 
typically used for different purposes. Only from an accounting standpoint is there 
a significant difference. 

Stock Dividends 
A stock dividend is simply the payment of additional stock to stockholders. It rep- 
resents nothing more than a recapitalization of the company; a stockholder's pro- 
portional ownership remains unchanged. Chen Industries had the following capi- 
tal structure before issuing a stock dividend: 

Stock splits and 
dividends are alike 
in  principle, but 
not in  accounting 
treatment. 

Common stock ($5 par, 400,000 shares) $ 2,000,000 
Additional paid-in capital 1,000,000 

Shareholders' e 

Chen pays a 5 percent stock dividend, amounting to 20,000 additional shares of 
stock. The fair market value of the stock is $40 a share. For each 20 shares of stock 
owned, the stockholder receives an additional share. The balance sheet of the com- 
pany after the stock dividend is 

With a stock dividend, $800,000 is transferred ($40 X 20,000 shares) from retained 
earnings to the common stock and paid-in capital accounts. Because the par value 
stays the same, the increase in number of shares is reflected in a $100,000 increase in 
the common stock account ($5 par x 20,000 shares). The residual of $700,000 goes 
into the paid-in capital account. Shareholders' equity of the company remains the 
same. 

Because the number of shares outstanding is increased by 5 percent, earnings 
per share of the company are reduced proportionately. Total net profit after taxes is 
$1 million. Before the stock dividend, earnings per share were $2.50 ($1 mil- 
lion/400,000). After the stock dividend, earnings per share are $2.38 ($1 mil- 
lion/420,000). Thus, stockholders have more shares of stock but lower earnings 
per share. The proportion of total earnings available to common stockholders re- 
mains unchanged. 
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Accounting Treatment Differences The accounting treatment portrayed holds 
for what is known as small-percentage stock dividends, usually a distribution of 
20 percent or less of the number of common shares already outstanding. Because 
larger stock dividends will materially reduce share price, the accounting authori- 
ties usually require that capitalization changes be in terms of the par value of the 
additional shares issued. (For small-percentage dividends, market value per share 
is employed.) Suppose in our example that Chen Industries declared a 50 percent 
stock dividend, amounting to 200,000 additional shares. The capitalization ac- 
counts after a large-percentage stock dividend of this sort are 

Thus, retained earnings are reduced by only the par value of new shares issued. 

Stock Splits 
With a stock split, the number of shares is increased through a proportional reduc- 
tion in the par value of the stock. The capital structure of a pharmaceutical com- 
pany before a 2-to-1 stock split was 

Common stork ($5 par, 40i),000 shares) $ 2,000,000 

After the split, the capital structure is 

With a stock dividend, the par value is not reduced, whereas with a split, it is. As a 
result, the common stock, paid-in capital, and retained earnings accounts remain 
unchanged. Shareholders' equity, of course, also stays the same; the only change is 
in the par value of the stock. Except in accounting treatment, the stock dividend 
and stock split are very similar. A stock split, however, is usually reserved for occa- 
sions when a company wishes to achieve a substantial reduction in the market 
price per share. 
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If the pie 
stays the same, 
stock dividends 
and splits are 
not a th ing of 
value. 

Value to  Investors 
of Stock Dividends and Splits 
Theoretically, a stock dividend or stock split is not a thing of value to investors. 
They receive additional stock certificates, but their proportionate ownership of the 
company is unchanged. The market price of the stock should decline proportion- 
ately, so that the total value of their holdings stays the same. To illustrate with a 
stock dividend, suppose you held 100 shares of stock worth $40 per share, or 
$4,000 in total. After a 5 percent stock dividend, share price should drop by 
$40(1 - 1.00/1.05), or $1.90. The total value of your holdings then would be 
$38.10 X 105, or $4,000. Under these conditions, the stock dividend does not repre- 
sent a thing of value to you. You merely have an additional stock certificate evi- 
dencing ownership. In theory, the stock dividend or split is purely cosmetic. 

To the extent that the investor wishes to sell a few shares of stock for income, 
the stock dividend may make it easier to do so. Without the stock dividend, of 
course, stockholders could also sell a few shares of their original holdings for in- 
come. In either case, the sale of stock represents the sale of principal and is subject 
to the capital gains tax. Some investors, however, may not look on the sale of a 
stock dividend as a sale of principal. To them, the stock dividend represents a 
windfall gain; they can sell it and still retain their original holdings. The stock divi- 
dend may have a favorable behavioral effect on these stockholders. In efficient 
markets, however, we would not expect a favorable impact on share price. 

Effect on Cash Dividends The stock dividend or stock split may be accompa- 
nied by an increased cash dividend. For the former, suppose an investor owns 100 
shares of a company paying a $1 dividend. The company declares a 10 percent 
stock dividend and, at the same time, announces that the cash dividend per share 
will remain unchanged. The investor then will have 110 shares, and total cash divi- 
dends will be $110 rather than $100, as before. In this case, a stock dividend in- 
creases the total cash dividends. Whether this increase in cash dividend has a posi- 
tive effect on shareholder wealth will depend on the valuation of dividends, which 
we discussed earlier. Clearly, the stock dividend in this case represents a decision 
by the firm to increase modestly the amount of cash dividends. However, it does 
not need the stock dividend to do so. 

Sometimes a stock dividend is employed to conserve cash. Instead of increas- 
ing the cash dividend as earnings rise, a company may desire to retain a greater 
portion of its earnings and declare a modest stock dividend. The decision then is 
to lower the dividend-payout ratio, for as earnings rise and total cash dividends 
remain approximately the same, the payout ratio will decline. Whether share- 
holder wealth is increased by this action will depend on considerations taken up 
in an earlier section. The decision to retain a higher proportion of earnings, of 
course, could be accomplished without a stock dividend. However, the stock divi- 
dend may tend to please certain investors by virtue of its psychological impact. 
But the substitution of stock for cash dividends involves a sizable administrative 
cost. Stock dividends simply are much more costly to administer than are cash 
dividends, and this out-of-pocket expense works to their disadvantage. 

More-Popular Trading Range A stock split and, to a lesser extent, a stock divi- 
dend are used to place the stock in a lower, more-popular trading range. By so do- 
ing, more buyers may be attracted, increasing the number of individual holders. 
Whether this wider ownership is a thing of value is another matter. 
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Since 1982, the United States has had a huge run-up in its overall stock mar- 

ket. Yet few companies have share prices in excess of $80. The reason is simply that 
stock splits and, to a lesser extent, stock dividends are used to keep share price at 
what many regard as an appropriate trading range. (The notable exception is Berk- 
shire Hathaway, which under Warren Buffet has never split its stock and has 
reached a high of $81,000 per share!) Finally, trading volume tends to increase after 
a stock split or dividend, giving the stock more liquidity. For these reasons, the 
"more-popular trading range" motivation for stock splits and dividends is widely 
supported. 

Informational or Signaling EfSect 
The declaration of a stock dividend or a stock split may convey information about h- 
ture earnings to investors. As taken up earlier in this chapter and in the previous 
chapter, there may be asymmetric information between management and investors. 
As with capital-structure and cash dividend changes, a stock dividend or split may 
connote more convincingly management's belief about the favorable prospects of the 
company. In this sense, the stock dividend or split is an attention-getting device. 

Whether these signals are more convincing is an empirical question. Here 
there have been a number of event type of studies.lB As we know, such studies at- 
tempt to isolate the abnormal return associated with a particular event-in this 
case, a stock dividend or split. The abnormal return is simply the residual after 
risk-adjusted market movements (beta), and perhaps other factors, have been 
taken into account. If stock dividends and splits have a positive signaling effect, a 
plot of the cumulative residuals might look like that shown in Fig. 11-1. In the sev- 

I8A classic carlicr study is by Eugene F Fama, Lawrence Fisher, Michael Jensen, and Richard Ron, "The Adjust- 
ment of Stock Prices to New Information," Inlernatinnal Econmnic Review, 10 (February 1969), 1-21. Subsequent studies 
include Mark S. Grmblatt, Ronald W. Masulis, and Sheridan Titman, "The Valuation Effects of Stock Splits and Stock 
Dividends," Journnl of Finirncial Economics, 13 (Deccmbcr 1984), 461-90; Christopher G. Lamoreux and Percy Poon, 
"The Market Reaction to Stock Splits," Journal of Finance, 42 (December 1987), 1347-70; Michael J. Brenmn and 
Thomas E. Cooeland. "Stock S~li ts .  Stock Prices and Transaction Costs." lournal of Financial Economics. 22 (October 
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era1 days surrounding the announcement, there is a run-up in the cumulative ab- 
normal return, after which the higher level of security price persists owing to the 
favorable information effect. The larger the announced stock split, in relation to 
that which was anticipated, the greater the abnormal return. 

The empirical evidence is consistent with an information or signaling effect; 
namely, that the stock is undemalued and should be priced higher. Of course, the 
company must eventually deliver improved earnings if the stock is to remain 
higher. The underlying cause for the increase in market price is perceived future 
earnings, not the stock dividend or split itself. 

Reverse Stock Splits 
Rather than increase the number of shares of stock outstanding, a company may 
want to reduce the number. It can accomplish this with a reverse split. In our stock 
split example before, had there been a 1-to-4 reverse split instead of the 2-to-1 
straight stock split, for each four shares held the stockholder would have received 
one share in exchange. The par value per share would become $20, and there 
would be 100,000 shares outstanding rather than 400,000. Reverse stock splits are 
employed to increase the market price per share when the stock is considered to be 
selling at too low a price. Many companies have an aversion to seeing their stock 
fall below $10 per share. If financial difficulty or some other depressant lowers the 
price into this range, it can be increased with a reverse split. 

As with stock dividends and straight stock splits, there is likely to be an in- 
formation or signaling effect associated with the announcement. Usually the signal 
is negative, such as would accompany the admission by a company that it is in fi- 
nancial difficulty. A healthy company simply wanting to place its stock in a higher 
trading range should think twice before undertaking a reverse stock split. There 
are too many bad apples in the barrel not to be tainted by association. 

MANAGERIAL CONSIDERATIONS 
AS TO DIVIDEND/SHARE REPURCHASE POLICY 
M a n y  p r a c t i c a l  A number of things come into play when a company is trying to detennine the ap- 
t h i n g s  influence propxiate amount of cash to distribute to stockholders and whether it should be 
the dividendishare dividends or share repurchase. These considerations should be related back to the 
repurchase 
decision. 

theory we have discussed pertaining to the valuation of a company. In what fol- 
lows, we take up various factors that financial managers in practice should analyze. 

Funds Needs of the Firm 
Perhaps the place to begin is with an assessment of the funds needs of the firm. 
In this regard, cash budgets and projected source and use of funds statements 
(topics taken up in Chapter 13) are of particular use. The key is to determine the 
likely cash flows and cash position of the company in the absence of a change in 
dividend/share repurchase. In addition to looking at expected outcomes, we 
should factor in business risk, so that we may obtain a range of possible cash- 
flow outcomes. The procedure is spelled out in Chapter 13, so we need not dwell 
on it here. 

In keeping with our earlier discussion of the theory of dividend payout, the 
firm wishes to determine if anythmg is left over after servicing its funds needs, in- 
cluding profitable investment projects. In this regard, a company should look at its 
situation over a reasonable number of future years to iron out fluctuations. On the ba- 
sis of this analysis, a company can determine its likely future residual funds that are 
available for distribution to stockholders. 
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With respect to dividends, we would expect no dividends to be paid in the 
early life of a company. As it matures and begins to generate excess cash, dividends 
may be paid-a token dividend at first, but bigger ones as relatively fewer produc- 
tive investment opportunities are found. The dividend may be supplemented or sup- 
planted by share repurchase. In the late stages of a company's life cycle, "hamesting" 
may occur. Here a company self-liquidates by paying substantial dividends to its 
stockholders or, more usually, engaging in substantial stock repurchase. For dividend 
payout, the life-cycle notion is illustrated in Fig. 11-2. 

Ability t o  Borrow 
A liquid position is not the only way to provide for flexibility and thereby protect 
against uncertainty. If a firm has the ability to borrow on comparatively short no- 
tice, it may be relatively flexible. This ability to borrow can be in thc form of a line 
of credit or a revolving credit from a bank or simply the informal willingness of a 
financial institution to extend credit. In addition, flexibility can come from the abil- 
ity of a company to go to the capital markets with a bond issue. The larger and 
more established a company, the better its access to capital markets. The greater 
the ability of the firm to borrow, the greater its flexibility and the greater its ability 
to pay a cash dividend or engage in share repurchase. 

Assessment of Any Valuation Information 
To the extent that there are insights into the effect of a dividend on valuation, they 
should be gathered. Most companies look at the dividend-payout ratios of other 
companies in the industry, particularly those having about the same growth. It may 
not matter that a company is out of line with similar companies, but it will be con- 
spicuous; and usually a company will want to jusbfy its position. Also, a company 
should judge the informational effect of a dividend or share repurchase. What do in- 
vestors expect? Here security analysts and security reports are useful. The company 
should ask itself what information it is conveying with its present dividend and/or 
share repurchase program and what it would convey with a possible change. 

Control 
If a company pays substantial dividends or engages in substantial share repw- 
chase, it may need to raise capital at a later time through the sale of stock. Under 
such circumstances, the controlling interest of the company may be diluted if con- 
trolling stockholders do not or cannot subscribe for additional shares. These stock- 

F I G U R E  1 1 - 2  I 
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holders may prefer a low dividend payout/share repurchase program and the fi- 
nancing of investment needs with retained earnings. Control can work two ways, 
however. When a company is being sought by another company or by individuals, 
a low dividend payout may work to the advantage of the "outsiders" seeking con- 
trol. The outsiders may be able to convince stockholders that the company is not 
maximizing shareholder wealth and that they (the outsiders) can do a better job. 
Consequently, companies in danger of being acquired may establish a high divi- 
dend payout in order to please stoclolders. 

Nature of Stockholders 
When a company is closely held, management usually knows the dividend desires 
of its stockholders in relation to their share repurchase desires and may act accord- 
ingly If most stockholders are in high tax brackets and prefer capital gains to current 
income, the firm can establish a low, or even zero, dividend payout and use share re- 
purchase as a way to distribute excess cash. The corporation with a large number of 
stockholders can judge their desires for dividends only in a market context. 

Liquidity 
The liquidity of a company is a consideration in many dividend/share repurchase 
decisions. As they represent a cash outflow, the greater the cash position and overall 
liquidity of a company, the greater its ability to pay a dividend or engage in a share 
repurchase program. A company that is growing and profitable may not be liquid, 
for its funds may go into fixed assets and permanent additions to current assets. Be- 
cause the management of such a company usually desires to maintain some liquid- 
ity cushion, it may be reluctant to jeopardize this position in order to pay a large div- 
idend or engage in a substantial share buyback. 

Restrictions in Bond 
Indenture or Loan Agreement 
The protective covenants in a bond indenture or loan agreement often include a re- 
striction on payment of dividends and share repurchase. The restriction is em- 
ployed by the lenders to preserve the company's ability to service debt. Usually, it 
is expressed as a maximum percentage of cumulative earnings. When such a re- 
striction is in force, it naturally influences dividends and share repurchases. 

Dividend Stability 
The financial manager must be concerned with the stability of dividends to investors. 
By stability, we mean maintaining a position in relation to a dividend trend line, 
preferably one that is upward sloping. It would appear that investors value stability. 

As we have said, dividends may serve to resolve uncertainty. When earnings 
drop and a company does not cut its dividend, the market may have more confi- 
dence in the stock than it would have if the dividend were cut. The stable dividend 
may convey management's view that the future of the company is better than the 
drop in earnings suggests. Thus, management may be able to influence the expecta- 
tiom of investors through the informational content of dividends. Management will 
not be able to fool the market permanently. If there is a downward trend in earnings, 
a stable dividend will not convey forever an impression of a rosy future. 

Investors who desire a specific periodic income will prefer a company with 
stable dividends to one with unstable dividends, even though both companies 
may have the same pattern of earnings and long-run dividend payout. Although 
investors can always sell portions of their stock for income when the dividend is 
not sufficient to meet their current needs, many investors have an aversion to dip- 
ping into principal and to transaction and inconvenience costs. 
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Finally, dividend stability may be important from the standpoint of permit- 
ting certain institutional investors to buy the stock. Various governmental bodies 
prepare lists of securities in which pension funds, trustees, insurance companies, 
and certain others may invest. To qualify, a company often must have an uninter- 
rupted pattern of dividends. A cut in dividends or their omission may result in the 
removal of a company from these lists. 

Target-Payout Ratios 
A number of companies appear to follow the policy of a target dividend-payout 
ratio over the long run. Lintner contends that dividends are adjusted to changes in 
earnings, but only with a lag.19 When earnings increase to a new level, a company 
increases dividends only when it feels it can maintain the increase in earnings. 
Companies are also reluctant to cut the absolute amount of their cash dividend. 
Both of these factors explain the lag in dividend changes behind changes in earn- 
ings. In an economic upturn, the lag relationship becomes visible when retained 
earnings increase in relation to dividends. In a contraction, retained earnings grow 
at a slower rate than dividends. 

However, a company cannot pay dividends indefinitely unless there is pmf- 
itability. In an empirical test, DeAngelo, DeAngelo, and Skinner find that 51 percent 
of companies experiencing losses reduce their dividend in the initial loss yeatzO They 
claim that a loss is a necessary condition for dividend reductions, but not a sufficient 
reason. Income adjusted for unusual items is a critical determinant of dividend 
changes. The authors view the evidence as supporting Lintner's target-payout no- 
tion. Rather than omit dividends in the face of financial distress, the majority of com- 
panies reduce them, indicating managerial reluctance to do away with a dividend. 

Some Final Observations 
In determining a dividend payout and/or share repurchase program, the typical 
company will analyze a number of factors already described. These factors largely 
dictate the boundaries within which a dividend can be paid or shares repurchased. 
When a company pays a dividend in excess of its residual funds, it implies that man- 
agement and the board of directors believe the payment has a favorable effect on 
shareholder wealth. The frustrating thing is that we have so little in the way of clear 
generalizations from the empirical evidence. The lack of firm footing for predicting 
the long-run effect of a specific dividend policy on valuation makes the dividend de- 
cision more difficult in many ways than either the investment or financing decisions. 

Considerations taken up in the section above allow a company to determine 
with reasonable accuracy what would be an appropriate passive dividend strategy. 
An active dividend policy involves an act of faith, because it demands that a por- 
tion of the cumulative dividends ultimately be replaced with common stock financ- 
ing. Such a strategy is undertaken in a fog& area, but one in which most academics 
have difficulty believing shareholder wealth will be enhanced. Notwithstanding, 
many companies profesi a belief that dividend payout affects share price and be- 
have in a manner consistent with dividends mattering. 

When a company has a sizable amount of excess funds to transmit to sharehold- 
ers, a strong case can be made for the repurchase of stock as opposed to cash divi- 
dends. This alternative results in capital gains income as opposed to dividend income. 

'%e John Lintner, "Di~hibution of Income of Corporations among Dividends, Retained Earnings, and Taxes," 
American Economic Rruim, 46 (May 1956), 97-113. 

Warry DeAngelo, Linda DeAngelo, and Douglas J. Skinner, "Dividends and Losses," Jouml of Finance, 48 
(December 1992). 183743. See also DeAngelo and DeAngelo, "Dividend Policy and Financial Distress: An Empirical 
Investigation of Troubled NYSE Finns," Journni of Finnnce, 45 (December 1990). 141M1. 
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The distribution of excess cash to shareholders 
can take two forms: dividends and/or share re- 
purchase. In recent years the latter has become 
increasingly more important, though in the ag- 
gregate dividends are larger. 

The critical question in dividend policy is 
whether dividends have an influence on the 
value of the firm, given its investment decision. 
If dividends are irrelevant, as Modigliani and 
Miller believe, the firm should retain earnings 
only in keeping with its investment opportuni- 
ties. If there are not sufficient investment op- 
portunities providing expected returns in ex- 
cess of the required return, the unused funds 
should be paid out as dividends. 

The key issue is whether dividends are 
more than just a means of distributing unused 
funds. With perfect capital markets and an ab- 
sence of taxes, stockholders can manufacture 
homemade dividends and make dividend pay- 
out irrelevant. Only market imperfections will 
result in relevancy. With imperfections, there 
are three possibilities: (1) dividends have a 
negative effect on value, (2) dividends are neu- 
tral in effect, and (3) dividends have a positive 
effect. 

With differential taxes on dividends and 
capital gains, there seemingly is a bias in favor 
of retention. This is a negative dividend effect 
where dividend-paying companies must pro- 
vide a higher before-tax expected return, re- 
sulting in a yield tilt. However, different in- 
vestors are affected differently by taxes, and a 
clientele theory would suggest  that corpora- 
tions alter the supply of dividends in keeping 
with the tax situation of investor clienteles. 
This could well result in dividend neutrality. 
For behavioral reasons, certain investors may 
prefer dividends to the retention of earnings 
and capital gains. Though not necessarily ratio- 
nal, this could result in a positive dividend ef- 
fect. Financial signaling implies that dividends 
may be used to convey information. That infor- 
mation, rather than the dividend itself, affects 
valuation. 

Empirical testing of dividend policy has 
focused on whether there is a tax effect and 

whether dividends serve as signals in convey- 
ing information. The evidence is conflicting 
with respect to the former, but the preponder- 
ance of recent evidence is consistent with divi- 
dend neutrality. There seems to be agreement 
that dividends provide financial signals. In fi- 
nal analysis, we are unable to state whether the 
dividend payout of the firm should be more 
than a passive decision variable. Most acade- 
mics think not. 

Instead of dividends, a company can re- 
purchase its own stock. Employees with stock 
options have a decided preference for share re- 
purchase. There are three methods of share re- 
pwchase: (1) fixed-price tender offers; (2) dutch- 
auction tender offers, the most widely used 
method; and (3) open-market purchases. In the 
absence of a tax differential between dividends 
and capital gains, the monetary value of share 
repurchase or cash dividends should be the 
same. A formula for determining the equilib- 
rium fixed-price tender offer was presented. 
Tender offer repurchases appear to have a posi- 
tive and significant signaling effect, though 
more so for fixed-price tender offers than for 
dutch-auction repurchases. 

A stock dividend pays additional stock to 
stockholders. Theoretically, it is not a thing of 
value to the stockholder unless cash dividends 
per share remain unchanged or are increased. 
Stock dividends may serve to keep the market 
price per share in a popular trading range. A 
more effective device for reducing market price 
per share is a stock split. Both stock dividends 
and stock splits appear to have an informa- 
tional or signaling effect. When other things are 
held constant, share price tends to rise around 
the time of the announcement, consistent with a 
positive signal. In a reverse stock split, the 
number of shares outstanding is reduced and 
the signal to the market usually is negative. 

In the preceding section we examined 
various managerial considerations when a 
company is faced with a dividend and/or 
share repurchase decision. These factors in- 
clude the funds needs of the firm, liquidity, 
ability to borrow, assessment of any valuation 
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control and the nature of stock- companies appear to follow the policy of a tar- 
restrictions in bond indenture or get dividend-payout ratio, increasing divi- 

Dividend stability is thought dends only when they feel that an increase in 
important to investors. Many eamings can be sustained. 

1. The Beta-Alpha Company expects with some degree of certainty to generate 
the following net income and to have the following capital expenditures dur- 
ing the next 5 years (in thousands): 

Year I 2 3 4 5 

Net income $2,000 $1,500 $2,500 $2,300 $1,800 

Capital expenditures 1,000 1,500 2,000 1,500 2,000 

The company currently has 1 million shares of common stock outstanding and 
pays dividends of $1 per share. 

a. Determine dividends per share and external financing required in 
each year if dividend policy is treated as a residual decision. 

b. Determine the amounts of external financing in each year that will be 
necessary if the present dividend per share is maintained. 

c. Determine dividends per share and the amounts of external financing 
that will be necessary if a dividend-payout ratio of 50 percent is main- 
tained. 

d. Under which of the three dividend policies are (1) aggregate divi- 
dends maximized? (2) external financing minimized? 

2. Do-Re-Mi Corporation makes musical instruments and experiences only mod- 
erate growth. The company has just paid a dividend and is contemplating a 
dividend of $1.35 per share 1 year hence. The present market price per share is 
$15, and stock price appreciation of 5 percent per annum is expected. 

a. (1) If the required return on equity were 14 percent and we lived in a 
no-tax world, what would be the market price per share at the end of 
the year using the Modigliani-Miller model? (2) What would be the 
price if no dividend were paid? 

b. Jose Hernandez, a stockholder, is in a 30 percent tax bracket for ordi- 
nary income, but his effective tax rate for capital gains is 20 percent. If 
he were to hold the stock 1 year, what would be his expected after-tax 
return in dollars for each share held? 

3. Le Pomme de Terre Corporation has enjoyed considerable recent success be- 
cause Brazil placed a huge order for potatoes. This business is not expected to 
be repeated, and Le Pomme de Terre has $6 million in excess funds. The com- 
pany wishes to distribute these funds via the repurchase of stock. Presently, it 
has 2,400,000 shares outstanding, and the market price per share is $25. It 
wishes to repurchase 10 percent of its stock, or 240,000 shares. 
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a. Assuming no signaling effect, at what share price should the company 
offer to repurchase? 

b. In total, how much will the company be distributing through share re- 
purchase? 

c. If the company were to pay out the funds through cash dividends in- 
stead, what would be the market price per share after the distribution? 
(Ignore tax considerations.) 

4. The Kleidon King Company has the following shareholders' equity account: 

Common stock ($8 par value) $ 2,000,000 
Additional paid-in capital 1,600,000 
Retained earnings 8,400,000 

Shareholders' equity $12,000,000 

The current market price of the stock is $60 per share. 
a. What will happen to this account and to the number of shares out- 

standing with (1) a 20 percent "small-percentage" stock dividend? 
(2) a 2-for-1 stock split? (3) a 1-for-2 reverse stock split? 

b. (1) In the absence of an informational or signaling effect, at what share 
price should the common sell after the 20 percent stock dividend? 
(2) What might happen if there were a signaling effect? 

5. For each of the companies described below, would you expect it to have a 
medium/high or a low dividend-payout ratio? Explain why. 

a. A company with a large proportion of inside ownership, all of whom 
are high-income individuals. 

b. A growth company with an abundance of good investment opportuni- 
ties. 

c. A company experiencing ordinary growth that has high liquidity and 
much unused borrowing capacity. 

d. A dividend-paying company that experiences an unexpected drop in 
earnings from a trend. 

e. A company with volatile earnings and high business risk. 

P r o b l e m s  

1. Malkor Instruments Company treats dividends as a residual decision. It ex- 
pects to generate $2 million in net earnings after taxes in the coming year. The 
company has an all-equity capital structure, and its cost of equity capital is 15 
percent. The company treats this cost as the opportunity cost of retained earn- 
ings. Because of flotation costs and underpricing, the cost of common stock fi- 
nancing is lugher. It is 16 percent. 
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a. How much in dividends (out of the $2 million in earnings) should be 

paid if the company has $1.5 million in projects whose expected return 
exceeds 15 percent? 

b. How much in dividends should be paid if it has $2 million in projects 
whose expected return exceeds 15 percent? 

c. How much in dividends should be paid if it has $3 million in proj- 
ects whose expected return exceeds 16 percent? What else should be 
done? 

2. The Mann Company belongs to a risk class for which the appropriate re- 
quired equity return is 15 percent. It currently has outstanding 100,000 shares 
selling at $100 each. The firm is contemplating the declaration of a $5 divi- 
dend at the end of the current fiscal year, which just began. Answer the fol- 
lowing questions based on the Modigliani and Miller model and the assump- 
tion of no taxes. 

a. (1) What will be the price of the stock at the end of the year if a divi- 
dend is not declared? (2) What will it be if one is? 

b. Assuming that the firm pays the dividend, has net income of $1 mil- 
lion, and makes new investments of $2 million during the period, how 
many new shares must be issued? 

c. Is the MM model realistic with respect to valuation? What factors 
might mar its validity? 

3. The University of Northern California pays no taxes on the dividend in- 
come and capital gains received on its various endowment funds. Over the 
years, it has steadily bought the stock of IVM Corporation for its alumni 
fellowship fund. The alumni campaign is such that the bulk of alumni giv- 
ing occurs in the months of June and December. Coincidentally, IVM pays 
a semiannual dividend in these months. In the past, the university has not 
paid attention to whether it bought the stock before or after the ex-div- 
idend dates of June 10 and December 10. (Before the ex-dividend date, in- 
vestors are entitled to the dividend; after, they are not.) The feeling has 
been that the stock will decline by the amount of the dividend on the ex- 
dividend date, so it really does not matter when the stock is purchased. 
Shirley McDonald, the finance officer of the university, has just completed 
a study showing that over the years IVM's stock price on average declined 
by only 90 percent of the dividend per share on the ex-dividend date. She 
attributes this occurrence to the fact that a number of investors are inter- 
ested in capital gains. As a result, these investors buy the stock after the 
ex-dividend date, and the impact of their purchases causes the stock to de- 
cline by less than the amount of the dividend. In view of this finding, 
should the university change the timing of its purchase of IVM stock? If so, 
how should it change? 

4. The Xavier Industrial Coating Company has hired you as a financial consul- 
tant to advise the company with respect to its dividend policy. The coating in- 
dustry has been very stable for some time, and the firm's stock has not appre- 
ciated sigmficantly in market value for several years. The rapidly growing 
Southeastern market provides an excellent opportunity for this old, tradition- 
ally Midwestern coating manufacturer to undertake a vigorous expansion 
program. To do so, the company has decided to sell common stock for equity 
capital in the near future. The company expects its entrance into the South- 
eastern market to be extremely profitable, returning approximately 25 percent 
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on investment each year. Data on earnings, dividends, and common stock 
prices are given in the following table. 

Anticipated 
20x1 20x2 20x3 20x4 20x5 

Earnings/share $4.32 $4.17 $4.61 $4.80 $4.75 
Cash available/share $6.00 $5.90 $6.25 $6.35 $6.25 
Dividend/share $2.90 $2.80 $3.00 $3.20 ? 

Payout ratio 67% 67% 65% 67% ? 

Average market price $60.00 $58.00 $60.00 $67.00 $66.00 
P/E ratio 14/1 14/1 13/1 14/1 14/1 

What dividend policy recommendations would you make to the company? 
Specifically, what payout would you recommend for 19x5? Justify your po- 
sition. 

5. In October, Baxter Lorry Company was in a flush cash position and repurchased 
100,000 shares of its 1.8 million shares outstanding at a price of $42.50 per share. 
Immediately prior to the share repurchase announcement, share price was 
$37.00. The company was surprised that nearly 1 million shares were tendered 
by stockholders wanting to sell. The company had to repurchase the 100,000 
shares on a pro-rata basis according to the number of shares tendered. 

a. Why did so many stockholders tender their shares? At what price 
should the company have made its repurchase offer? 

b. Who gained from the offer? Who lost? 
6. Singleton Electronics Company repurchased 1 million of 14 million shares 

outstanding at $98 a share. Immediately before the announcement, market 
price per share was $91. 

a. Was the offer price by the company the correct repurchase price? 
b. After the repurchase, share price went to $105. What would explain 

this rise if there were no other information concerning the company or 
stocks in general? 

7. Zoppo Manufacturers shareholders' equity, December 30: 

Common stock ($100 par, 300,000 shares) $ 30,000,000 
Additional paid-in capital 15,000,000 
Retained earnings 55,000,000 

Shareholders' equity $100,000,000 

On December 31, Zoppo split the stock 2-for-1 and then declared a 10 
percent stock dividend. The price of the stock on December 30 was $500. Refor- 
mulate the stockholders' capitalization accounts of the firm. 
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8. Johore Trading Company has 2.4 million shares of common stock outstand- 
ing, and the present market price per share is $36. Its equity capitalization is 
as follows: 

Common stock, $2.00 par $ 4,800,000 
Additional paid-in capital 5,900,000 
Retained earnings 87,300,000 

Shareholders' equity $98,000,000 

a. What would happen to these accounts if the company were to declare 
(1) a 12 percent stock dividend? (2) a 5 percent stock dividend? 

b. What would happen to the accounts if the company declared (1) a 3- 
for-2 stock split? (2) a 2-for-1 stock split? (3) a 3-for-1 split? 

c. What would happen if there were a reverse stock split of (1) I-for-$? 
(2) 1-for-6? 

9. The Canales Copper Company declared a 25 percent stock dividend on 
March 10 to stockholders of record on April 1. The market price of the stock is 
$50 per share. You own 160 shares of the stock. 

a. If you sold your stock on March 20, what would be the price per share, 
all other things the same? (No signaling effect.) 

b. After the stock dividend is paid, how many shares of stock will you 
own? 

c. At what price would you expect the stock to sell on April 2, all other 
things the same? (No signaling effect.) 

d. What will be the total value of your holdings before and after the 
stock dividend, all other things the same? 

e. If there were an informational or signaling effect, what would be the 
effect on share price? 

10. Darcy Dip Doodle Company's earnings per share over the last 10 years were 
the following: 

Year 1 2 3 4 5 6 7 8 9 10 

a. Determine annual dividends per share under the following policies: 

(1) A constant dividend-payout ratio of 40 percent (to the nearest 
cent). 

(2) A regular dividend of $30 and an extra dividend to bring the 
payout ratio to 40 percent if it otherwise would fall below. 
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(3) A stable dividend that is occasionally raised. The payout ratio 
may range between 30 percent and 50 percent in any given year, 
but should average approximately 40 percent. 

b. What are the valuation implications of each of these policies? 
11. Forte Papers Corporation and Great Southern Paper Company are in the 

same industry, both are publicly held with a large number of stockholders, 
and they have the following characteristics (in thousands): 

Forte Great Southern 

Expected annual cash flow $ 50,000 $35,000 
Standard deviation of cash flow 30,000 25,000 
Annual capital expendituses 42,000 40,000 
Cash and marketable securities 5,000 7,000 
Existing long-term debt 100,000 85,000 
Unused short-term lime of credit 25,000 10,000 
Flotation costs and underpricing on 

common-stock issues as a percent 
of proceeds .05 .08 

On the basis of this information, which company is likely to have the higher 
dividend-payout ratio? Why? 

rn 
.J& Solutions to Self-correct ion Problems 

1. a. 

Income Available Dividends External 
Year for Dividends Per Share Financing 
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Year Net Income 

1 $2,000 
2 1,500 
3 2,500 
4 2,300 
5 1,800 

Capital 
Dividends Expenditures 

(4) 
Evternal 

Financing 
(2) + (3) - (1) 

(1) (21 

Year Net Income Dividends 
Dividends 
Per Share 

$1.00 
.75 

1.25 
1.15 

.90 

(4) (5) 
External 

Capital Financing 
Expenditures (2) + (4) - (1) 

d. Aggregate dividends are highest under alternative c, which involves a 
50 percent dividend payout. However, they are only slightly higher 
than that which occurs under alternative b. External financing is mini- 
mized under alternative a, the residual dividend policy. 

2. a. Using Eq. (11-1) and rearranging, P, = P,(1 + p) - Dl 
(1) With a dividend, 

(2) Without a dividend, 

The investor would have the same total value (share price plus divi- 
dend of $1.35) either way. 



340 P a r t  I I I  F i n a n c i n g  a n d  D i v i d e n d  P o l i c i e s  

Amount Tax Rate Tax A.1 Amount 

Dividend $1.35 30% $.405 $ ,945 
Capital gain .75 20 ,150 ,600 

Total after-tax return $1.545 

b. 240,000 X $27.78 = $6,667,200 
c. $6,667,200/2,400,000 shares = $2.778 cash dividend 

Share price after dividend = $25 - $2.778 
= $22.222 

111 12) (31 
Stock Dividend Stock Split Reverse Spl~t  

Common stock (par) $ 2,400,000 ($8) $ 2,000,000 ($4) $ 2,000,000 ($16) 
Additional paid-in capital 4,200,000 1,600,000 1,600,000 
Retained earnings 5,400,000 8,400,000 8,400,000 

Shareholders' equity $12,000,000 $12,000,000 $12,000,000 
Number of shares 300,000 500,000 125,000 

4. a. Present number of common shares = $2,000,000/$8 par value = 250,000. 
b. (1) The total market value of the firm before the stock dividend is 

$60 X 250,000 shares = $15 million. With no change in the total value of 
the firm, market price per share after the stock dividend should be $15 
million/300,000 shares = $50 per share. (2) If there is a signaling effect, 
the total value of the firm might rise and share price be somewhat 
higher than $50 per share. The magnitude of the effect probably would 
be no more than several dollars a share, based on empirical findings. 

5.  The answers assume all things are held constant other than the item in question. 
a. Low payout ratio. Highly taxed owners probably will want to realize 

their returns through capital gains. 
b. Low payout ratio. There will be no residual funds. 
c. Medium or high payout ratio. There are likely to be funds left over af- 

W L ,  

ter funding capital expenditures. Moreover, the liquidity and access to 
borrowing give the company considerable flexibility. 

d. Medium or high payout ratio. Unless the company cuts its dividend, 
which probably is unlikely in the short run, its payout ratio will rise 
with the drop in earnings. 

e. Low payout ratio. The company will probably wish to retain earnings 
to build its financial strength in order to offset the high business risk. 
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TOOLS OF 
FINANCIAL ANALYSIS 
AND CONTROL 

CASE: Morley Industries, Inc. 

January 2000, Sarah @ntrod, vice president and treasurer of Morley Industries, was . ,. . -. . - 
the length and type of loan, and to appraise the likelihood of the bank's granting the 
loan. 

Morley Industries is a manufacturer of architectural aluminum products and a 
--* .3 

working on a loan request to be presented to the company's barn or account, rust se- 
curity Bank. Ms. Quintrod had to determine how large a loan to request, as well as 

major producer of aluminum frame windows. Founded in IYN, tne company nas 
experienced considerable growth in sales. Operations have been consistently prof- 
itable, except for three years when small losses were incurred. Recent balance sheets 

* .  . .  1. and income statements are shown in Exhibits 1 and 2. Morley lnausnies sells most 
of its products directly to construction firms, although an increasing portion of its 
sales are to distributors of construction products and to dis

tri

butors to home build- 
ing centers. 

During the past 3 years, Morley had undertaken a major expansion and 
modernization program aimed at providing the efficient production facilities its 
management considered vital to the company's survival in a competitive envi- 
ronment. In anticipation of growth in the demand for aluminum products, plant 
capacity had beeiincreasedto a point sufficient to handle a volume of $75 mil- 
lion per year. It was anticipated that the company's expansion program would be 
completed in March 2000 with the installation of new equipment costing $3.2 
million. 

The expansion had been timely because Morley was hoping to increase its 
market share in 2000 with an all-out marketing and selling effort. Management es- 
timates the company will reach $54 million in sales in 2000. Further sales growth of 
$5 to $7 million per year is expected in 2001-3. 

The company's sales, like those of the industry as a whole, are highly sea- 
sonal. Over two-thirds of annual sales usually comes during the first 6 months of 



344 Par t  IV Tools of Financ ia l  A n a l y s i s  and C o n t r o l  

the year. Exhibit 3 shows forecasted monthly sales for 2000; the pattern is similar 
to that in previous years. On the other hand, production is held relatively steady 
through the year. This policy is necessary to give employment to and thereby re- 
tain the skilled workforce required in the company's manufacturing operation. 
Additional economies come in better utilization of equipment. 

Morley Industries had borrowed seasonally from First Security Bank for 8 
years. These loans occurred under a line of credit arranged annually in January. 
The bank requires that the loan be completely repaid and "off the books" for 2 
months during the year. In previous years, Morley had not experienced difficulty 
in obtaining seasonal loans and meeting loan requirements. First Security Bank 
had always granted the company's seasonal needs, which in 1999 had amounted 
to $8.1 million at the peak. 

Normally, the company began borrowing in early January and repaid its 
loans by mid June. However, in 1999 the company had been unable to liquidate 
its loan until midSeptember and by early November had again required a bank 
loan. At the end of 1999, the bank loan outstanding amounted to nearly $4.5 mil- 
lion. Although the bank had not hesitated to extend the credit, its officers ex- 
pressed disappointment at not being given greater forewarning of the continued 
need, particularly at a time when the federal bank examiners were conducting an 
examination and were critical of aberrations of this sort. They suggested that it 
would be helpful if Ms. Quintrod could plan Morley's requirements more care- 
fully for 2000. 

Ms. Quintrod also was disturbed by the unexpected increase in borrowing 
and what it might mean in terms of future requirements. Therefore, she began col- 
lecting data that might be helpful in making plans for 2000. These plans would 
need to be cleared with the company's founder and president, Roger Morley, be- 
fore presentation to the bank. 

The company's nominal terms of sales were net 30 days. However, for com- 
petitive reasons, these terms were not strictly enforced, and the average collection 
period had recently slipped to around 40 days. All sales are credit sales, and Ms. 
Quintrod feels that a 40-day average period to collection is a reasonable estimate 
for 2000. There had been a deterioration in collection experience through 1999, but 
she is confident the downtrend has been arrested. (Of November 1999 sales of 
$1,683,000, $1,122,000 was collected in December; none of the December sales was 
collected in that month. All of October and earlier sales had been collected by De- 
cember 31,1999.) 

Production is scheduled to be fairly level throughout 2000, except for 2 weeks 
beginning Monday, August 7, when it is planned to shut down the plant for the 
annual paid vacation period. Also, in February through June, production is sched- 
uled to be moderately higher. Material purchases are scheduled as follows: 

November (actual) $1,430,000 
December (actual) 1,473,000 
January (forecast) 1,503,000 
February 1,583,000 
March 
April 

May 
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June 

July 
August 
September 

October 

November 

December 

The company purchases its materials on varying terms, depending on the 
supplier, but on average pays for them in 33 days. Depreciation of $2.6 million is 
forecast for the year and is included in cost of goods sold. For simplicity in prepar- 
ing a pro forma balance sheet, it is assumed that the entire depreciation burden is 
allocated to inventory. Cash disbursements related to labor and other overhead 
(not including depreciation, a noncash charge) are planned at $1,480,000 per 
month throughout 2000, except for the months of February through June when 
$1,512,000 per month is planned. It should be noted that planned production not 
only embraces that associated with estimated sales but also reflects a moderate 
build-up in inventory. 

General and administrative expenses are estimated to total $10,632,000 in 
2000. Disbursements for these expenses are expected to run fairly evenly through 
the year. Twenty-five percent of the estimated income taxes for 2000 are to be paid 
quarterly in March, June, September, and December. New equipment costing $3.2 
million is to be delivered in March. It will be paid for in five equal monthly install- 
ments, beginning in March. Advertising and promotion expenditures, not in- 
cluded elsewhere, are forecast at $50,000 per month in January and February, 
$30,000 per month in March through August, and $65,000 per month in September 
through December 2000. 

In 1997, Morley Industries borrowed $12 million from a life insurance com- 
pany under a 16-year mortgage loan, secured by the entire plant and certain 
equipment. The loan is repayable in equal semiannual principal installments in 
June and December each year. Interest at the rate of 10 percent per annum on the 
unpaid balance is also payable on these dates. In her financial forecasting, Ms. 
Quintrod planned to treat differently the interest payments on the mortgage loan 
and on the bank loan. The two mortgage interest payments due in 2000 would be 
shown separately in the cash flow and income projections. In contrast, bank loan 
interest payments had been roughly estimated and included in the total general 
and administrative expenses estimate of $10,632,000. 

In 2000, sales are forecast at $54 million, costs of goods sold (including depre- 
ciation) at 70 percent, and general and administrative expenses at $10,632,000. Ad- 
vertising and promotion expenses (not included elsewhere) are expected to total 
$540,000. Additional expenses of $1,031,000 (rounded to the nearest thousand) for 
mortgage interest result in an estimated profit before taxes of $3,997,000. The effec- 
tive tax rate for 2000 is estimated at 35 percent. 

In 1999, the company raised its common stock dividend to $0.10 per share, 
per quarter, payable in March, June, September, and December. Ms. Quintrod 
knew that the directors of Morley Industries would be reluctant to raise the divi- 
dend in 2000. However, maintenance of the present dividend was essential. The 
company was not well known, and directors hoped that with another several 
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years of profitable operations and stable dividends an equity issue might be fea- 
sible. 

As chief financial officer of Morley Industries, Ms. Quintrod had given con- 
siderable thought to the optimum cash position of the company. She had con- 
cluded that cash and cash equivalents of at least $1.5 million should be maintained 
at all times. This will take care of transactions needs and provide a moderate 
amount of liquidity for emergencies. 

On the basis of the plans outlined above, Ms. Quintrod asked her assistant 
treasurer to prepare a monthly cash budget for 2000, which she hopes will indicate 
the amount and timing of the bank credit that Morley Industries will require. She 
also asked the assistant treasurer to prepare a pro forma income statement for the 
year and a pro forma balance sheet for December 31,2000. She suggested that the 
assistant assume no change in "other assets" or in "accruals" from the amounts 
shown at year end 1999. 

E x h i b i t  1 
Morley Industries, Inc. 
Balance Sheets as ofDecember 31,1997-99 
(Dollar Figures in Thousands) 

ASSETS 1997 I998 1999 

Cash and cash equivalents $9364 $2,187 $1,524 

Accounts receivable 2,633 2,908 3,779 
Inventories - 4,632 - 5,547 7,280 

Total current assets $16,829 $10,642 $12,583 

Property, plant, and 
equipment (net) 18,207 24,300 26,979 

Other assets - 806 1,065 1,110 - 
Total assets $35,842 $36,007 $40,672 

LIABILITIES AND SHAREHOLDERS' EQUITY 

Bank loan 50 

Accounts payable 1,417 

Accruals 837 

Mortgage, current portion 750 

Total current liabilities $3,004 

Mortgage payable $11,250 

Common stock (3,000,000 
shares @ $2 par value) 6,000 

Retained earnings 15,588 

Total liabilities 
and equity $35,842 - 
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E x h i b i t  1 
Morley Industries, Inc. 
Income Statements 
(Dollar Figures in Thousands) 

1997 1998 1999 

Net sales $34,788 $38,373 $44,466 
Cost of goods sold* 24,838 27,175 30,930 - - 
Gross profit 9,950 11,198 13,536 
General and 
admin. expenses 6,755 7,433 9,147 
Interest expense 1,056 1,181 1,106 - - 
Profit before taxes 2,139 2,584 3,283 

Income taxes 813 925 1,159 - - - 
Net profit $1,326 $1,659 $2,124 

Common dividends 960 960 1,200 - - 
Change in retained earnings $366 $699 $924 

'Includes depreciation of $1,657, $2,223, and $2,469, respectively. 

E x h i b i t  1 
Morley Industries, Inc. 
Estimated Monthly Sales for 2000 
(Dollar Figures in Thousands) 

Net Sales 

November, 1999 actual $1,683 
December, 1999 actual 3,218 

January 2000 3,720 
February 5,250 
March 7,410 

April 7,650 

May 8,550 
June 4,830 
July 4,020 
August 3,360 
September 1,920 
October 1,800 

November 1,890 
December 3,600 

Total $54,000 
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Ratio Analysis 

T o make rational decisions in keeping with the objectives of analysis. The firm's purpose is not only internal control but also bet- 

the firm, the financial manager must have analytical tools. ter understanding of what capital suppliers seek in financial condi- ' The more bsefhl tools of f inanc~a. analys~s are the subjects of tion and performance from it. After all, the publ~c company IS in a 

this chapter and the next. The company itself and outside su~pl iers fish bowl always subject to credit and investor analyses. m 

of cap~tal-cred~tors and investors-all undertake f inanc~al 

INTRODUCTION TO FINANCIAL ANALYSIS 
The type of analysis varies according to the specific interests of the party involved. 
Trade creditors are interested primarily in the liquidity of a firm. Their claims are 
short term, and the ability of a firm to pay these claims is best judged by means of 
a thorough analysis of its liquidity. The claims of bondholders, on the other hand, 
are long term. Accordingly, they are more interested in the cash-flow ability of the 
company to service debt over the long run. The bondholder may evaluate this abil- 
ity by analyzing the capital structure of the firm, the major sources and uses of 
funds, its profitability over time, and projections of future profitability. 

Investors in a company's common stock are concerned principally with pres- 
ent and expected future earnings and the stability of these earnings about a trend, 
as well as their covariance with the earnings of other companies. As a result, in- 
vestors might concentrate their analysis on a company's profitability. They would 
be concerned with its financial condition insofar as it affects the ability of the com- 
pany to pay dividends and to avoid bankruptcy. In order to bargain more effec- 
tively for outside funds, the management of a firm should be interested in all as- 
pects of financial analysis that outside suppliers of capital use in evaluating the 
firm. Management also employs financial analysis for purposes of internal control. 
In particular, it is concerned with profitability on investment in the various assets 
of the company and in the efficiency of asset management. 

Use of Financial Ratios 
To evaluate the financial condition and performance of a company, the financial 
analyst needs certain yardsticks. The yardstick frequently used is a ratio, or index, 
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relating two pieces of financial data to each other. Analysis and interpretation of 
various ratios should give experienced, skilled analysts a better understanding of 
the financial condition and performance of the firm than they would obtain from 
analysis of the financial data alone. 

Financial ratios Trend Analysis The analysis of financial ratios involves two types of compari- 
help us slze up a son. Fist, the analyst can compare a present ratio with past and expected future 
campany as to trends ratios for the same company. The current ratio (the ratio of current assets to cur- 
and relative to others. rent liabilities) for the present year end could be compared with the current ratio 

for the preceding year end. When financial ratios are arrayed on a spreadsheet 
over a period of years, the analyst can study the composition of change and deter- 
mine whether there has been an improvement or a deterioration in the financial 
condition and performance over time. Financial ratios also can be computed for 
projected, or pro forma, statements and compared with present and past ratios. In 
the comparisons over time, it is best to compare not only financial ratios but also 
the raw figures. 

Comparison with Others The second method of comparison involves compar- 
ing the ratios of one firm with those of similar firms or with industry averages at 
the same point in time. Such a comparison gives insight into the relative financial 
condition and performance of the firm. Financial ratios for various industries are 
published by Robert Morris Associates, by Dun & Bradstreet, by Prentice Hall (Al-  
manac of Business and Industvial Financial Ratios), by the Federal Trade Commis- 
sion-Securities and Exchange Commission, and by various credit agencies and 
trade associations.' Sometimes a company will not fit neatly into an industry cate- 
gory. In such situations, one should try to develop a set, albeit usually small, of 
peer firms for comparison purposes. 

Some Caveats 
The analyst should avoid using rules of thumb indiscriminately for all industries. 
For example, the criterion that all companies should have at least a 240-1 current 
ratio is inappropriate. The analysis must be in relation to the type of business in 
which the firm is engaged and to the firm itself. The true test of liquidity is 
whether a company has the ability to pay its bills on time. Many sound compa- 
nies, including electric utilities, have this ability despite current ratios substan- 
tially below 2 to 1. It depends on the nature of the business. Only by comparing 
the financial ratios of one firm with those of s

imi

lar firms can one make a realistic 
judgment. 

Similarly, analysis of the deviation from the norm should be based on some 
knowledge of the distribution of ratios for the companies involved. If the company 
being studied has a current ratio of 1.4 and the industry norm is 1.8, one would 
like to know the proportion of companies whose ratios are below 1.4. If it is only 2 
percent, we are likely to be much more concerned than if it is 25 percent. There- 

'Robert Moms Associates, an association of bank credit and loan officers, publishes industry averages based 
on financial statements suv~lied to banks bv borrowen. S~xteen ratios are comuuted annuallv for over 150 lines of , . 
businr-5 In addition, each lute of buslnesp 14 dlvldrd inro tour s17e zalpgorles b u n  B ~ r . d ~ t & t  calcul~res mnuallv 
14 imporlant r a h t l  for over lll0 lines dl buslncss TItc Alniariai dBeanr.-l an,? Ind~i~!nnl  i tltanrz! R ~ i i o i  'llpper Saddle 
K I \ . ~ Y ,  17: Pwnuru Hall. 2PJ1, shows ~ n d u s p  awr-rgrs for 22 1indnri.d ralioa. ,\ppruumatvly I7U businesses ana in- 
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fore, we need information on the dispersion of the distribution to judge the signifi- 
cance of the deviation of a financial ratio for a particular company from the indus- 
try norm. 

Comparisons with the industry must be approached with caution. It may be 
that the financial condition and performance of the entire industry is less than sat- 
isfactory, and a company's being above average may not be sufficient. The com- 
pany may have a number of problems on an absolute basis and should not take 
refuge in a favorable comparison with the industry. The industry ratios should not 
be treated as target asset and performance norms. Rather, they provide general 
guidelines. For benchmark purposes, a set of firms displaying "best practices" 
should be developed. 

In addition, the analyst should realize that the various companies w i t h  an 
industry grouping may not be homogeneous. Companies with multiple product 
lines often defy precise industry categorization. They may be placed in the most 
"appropriate" industry grouping, but comparison with other companies in that in- 
dustry may not be consistent. Also, companies in an industry may differ substan- 
tially in size. 

Because reported financial data and the ratios computed from these data are 
numerical, there is a tendency to regard them as precise portrayals of a firm's true 
financial status. Accounting data such as depreciation, reserve for bad debts, and 
other reserves are estimates at best and may not reflect economic depreciation, bad 
debts, and other losses. To the extent possible, accounting data from different 
companies should be standardized. Compare apples with apples and oranges 
with oranges; even with standardized figures, however, the analyst should use cau- 
tion in interpreting the comparisons. 

Types of Ratios 
For our purposes, financial ratios can be grouped into five types: liquidity, debt, 
profitability, coverage, and market-value ratios. No one ratio gives us sufficient in- 
formation by which to judge the financial condition and performance of the firm. 
Only when we analyze a group of ratios are we able to make reasonable judgments. 
We must be sure to take into account any seasonal character of a business. Underly- 
ing trends may be assessed only through a comparison of raw figures and ratios at 
the same time of year. We would not compare a December 31 balance sheet with a 
May 31 balance sheet, but we would compare December 31 with December 31. 

Although the number of financial ratios that might be computed increases geo- 
metricallv with the amount of financial data, we concentrate only on the more im- 
portant iatios in this chapter. Computing unneeded ratios adds bdth complexity and 
confusion to the problem. To illustrate the ratios discussed in this chapter, we use the 
balance sheet ani  income statements of the Aldiie Manufacturing company shown 
in Tables 12-1 and 12-2. A third accounting statement required i n k e  presentation of 
audited financial results, a statement of cash flows, is taken up in Chapter 13. 

Liquidity ratios are used to judge a firm's ability to meet short-term obligations. 
From them, much insight can be obtained into the present cash solvency of a com- 
pany and its ability to remain solvent in the event of adversities. Essentially, we 
wish to compare short-term obligations with the short-term resources available to 
meet these obligations. 
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T A B L E  1 2 - 1  
Aldine Manufacturing Company Balance Sheet (in thousands) 

Current Ratio 
One of the most general and most frequently used of these ratios is the current 
ratio: 

Current assets 
Current liabilities 

For Aldine, the ratio for the 2002 year end is 



Liquidity ratios 
allow assessment 
of whether a 
company i s  likely 
to be able to pay 
its bills. 
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T A B L E  1 2 - 2  
Aldine Manufacturing Company Statement of Earnings (in thousands) 

The higher the ratio, supposedly, the greater the ability of the firm to pay its bills. 
The ratio must be regarded as a crude measure of liquidity, however, because it 
does not take into account the liquidity of the individual components of the cur- 
rent assets. A firm having current assets composed principally of cash and current 
receivables is generally regarded as more liquid than a firm whose current assets 
consist primarily of inventories.' Consequently, we must turn to "finer" tools of 
analysis if we are to evaluate critically the liquidity of the firm. 

Quick Ratio 
A somewhat more accurate guide to liquidity is the quick, or acid-test, ratio: 

Current assets less inventories 
Current liabilities 

For Aldine, this ratio is 

This ratio is the same as the current ratio, except that it excludes inventories-pre- 
sumably the least liquid portion of current assets-from the numerator. The ratio 
concentrates on cash, marketable securities, and receivables in relation to current 
obligations and thus provides a more penetrating measure of liquidity than does 
the current ratio. 

'We have defined liquidity as the ability to realize value in money, the most liquid of assets. Liquidity has two 
dimensions: (1) the time required to m v e r t  the asset into money and (2) the certainty of the price realized. To the ex- 
tent that the price realized on rrceivahles is as predictable as that realized on inventories, receivables would be a more 
liquid asset than inventories, owing to the shorter time required to convert the asset into money. If the price realized 
on receivables is more certain than is that on inventories, meivables would be regarded as being even more liquid. 
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Liquidity of  Receivables - .  
When there are suspected imbalances or problems in various components of the 
current assets, the financial analyst will want to examine these components sepa- 
rately in assessing liquidity. Receivables, for example, may be far from current. To 
regard all receivables as liquid when in fact a sizable portion may be past due, 
overstates the liquidity of the firm being analyzed. Receivables are liquid assets 
only insofar as they can be collected in a reasonable amount of time. For our analy- 
sis of receivables, we have two basic ratios, the first of which is the average collec- 
tion period: 

A longer average Receivables x Days in year 
collection period results Annual credit sales 

(12-3) 

in more funds being 
tied up in receivables. If we assume for Aldine that all sales are credit sales, this ratio is 

$678,279 X 365 
= 62 days 

$3,992,758 

The average collection period tells us the average number of days receivables are 
outstanding, that is, the average time it takes to convert them into cash. 

The second ratio is the receivable turnover ratio: 

Annual credit sales 
Receivables 

For Aldine, this ratio is 

These two ratios are reciprocals of each other. The number of days in the year, 365, 
divided by the average collection period, 62 days, gives the receivable turnover ra- 
tio, 5.89. The number of days in the year divided by the turnover ratio gives the 
average collection period. Thus, either of these two ratios can be employed. 

Year-End versus Average Receivables The receivable figure used in the calcula- 
tion ordinarily represents year-end receivables. When sales are seasonal or have 
grown considerably over the year, using the year-end receivable balance may not 
be appropriate. With seasonality, an average of the monthly closing balances may 
be the most appropriate figure to use. With growth, the receivable balance at the 
end of the year will be deceptively high in relation to sales. The result is that the 
collection period calculated is a biased and high estimate of the time it will take for 
the receivable balance at year end to be collected. In this case, an average of receiv- 
ables at the beginning and at the end of the year might be appropriate if the 
growth in sales were steady throughout the year. The idea is to relate the relevant 
receivable position to the relevant credit sales so that apples are compared with 
apples. 

Interpreting the Information The average collection period ratio or the receiv- 
able turnover ratio indicates the slowness of receivables. Either ratio must be ana- 
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lyzed in relation to the billing terms given on the sales. If the average collection 
period is 45 days and the terms are 2/10, net 30," the comparison would indicate 
that a sizable proportion of the receivables is past due beyond the final due date of 
30 days. On the other hand, if the terms are 2/10, net 60, the typical receivable is 
being collected before the final due date. Too low an average collection period may 
suggest an excessively restrictive credit policy. The receivables on the books may 
be of prime quality, yet sales may be curtailed unduly-and profits less than they 
might be-because of this policy. In this situation, credit standards for an accept- 
able account should be relaxed somewhat. On the other hand, too high an average 
collection period may indicate too liberal a credit policy As a result, a large num- 
ber of receivables may be past due-some uncollectible. Here, too, profits may be 
less than those possible, because of bad-debt losses and the need to finance a large 
investment in receivables. In this case, credit standards should be raised. All of this 
is in keeping with a much deeper analysis of credit policy in Chapter 15. 

Aging of Accounts Another means bv which we can obtain insight into the li- - - 
quidity of receivables is through an agi& of accounts. With this method, we cate- 
norizc the receivables at a moment in time according to the proportions billed in 
u - A 

previous months. We might have the following hypothetical aging of accounts re- 
ceivable at December 31: 

If the billing terms are 2/10, net 30, this aging tells us that 67 percent of the receiv- 
ables at December 31 are current, 19 percent are up to 1 month past due, 7 percent 
are 1 to 2 months past due, and so on. Depending on the conclusions drawn from 
our analysis of the aging, we may want to examine more closely the credit and col- 
lection policies of the company. In the example, we might be prompted to investi- 
gate the individual receivables that were billed in August and before, in order to 
determine if any should be charged off. The receivables shown on the books are 
only as good as the likelihood that they will be collected. An aging of accounts re- 
ceivables gives us considerably more information than the calculation of the aver- 
age collection period because it pinpoints the trouble spots more specifically. 

Duration of Payables 
From a creditor's standpoint, it would be desirable to obtain an aging of accounts 
payable. However, few customers are willing to provide such information, and 
many will resent being asked. Nonetheless, we often are able to compute the aver- 
age age of a company's accounts payable. The average payable period is 

Accounts payable X 365 
Purchases 

'The notation means that the supplier gives a 2 percent discount if the receivable invoice is paid within 10 
days and that payment is due within 30 days if the discount is not taken. 
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where accounts payable is the average balance outstanding for the year and the 
denominator is external purchases during the year. 

When information on purchases is not available, one can occasionally use the 
cost of goods sold in the denominator. A department store chain, for example, typ- 
ically does no manufacturing. As a result, the cost of goods sold consists primarily 
of purchases. However, in situations where there is sizable value added, such as 
with a manufacturer, the use of the cost of goods sold is inappropriate. One must 
have the amount of purchases if the ratio is to be used. Another caveat has to do 
with growth. As with receivables, the use of a year-end payable balance will result 
in a biased and high estimate of the time it will take a company to make payment 
on its payables if there is strong underlying growth. In this situation, it may be bet- 
ter to use an average of payables at the beginning of the year and at the end. 

The average payable period is valuable in evaluating the probability that a 
credit applicant will pay on time. If the average age of payables is 48 days, and the 
terms in the industry are net 30, we know that a portion of the applicant's 
payables are not being paid on time. A credit check of other suppliers will give in- 
sight into the severity of the problem. 

Liquidity of Inventories 
We may compute the inventory turnover ratio as an indicator of the liquidity of 
inventory 

Cost of goods sold 
Average inventory 

For Aldine, the ratio is 

The figure for cost of goods sold used in the numerator is for the period being 
studied-usually 1 year; the average inventory figure used in the denominator 
typically is an average of beginning and ending inventories for the period. The in- 

Inventory turns tell ventory turnover ratio tells us the rapidity with which the inventory is turned 
us the  funds being over into receivables through sales. This ratio, like other ratios, must be judged in 
t ~ e d  up ~n ~nven to r~es  relation to past and expected future ratios of the firm and in relation to ratios of 
as well as give similar firms, the industry average, or both. 
us a h ~ n t  as to  Generally, the higher the inventory turnover, the more efficient the inventory 
poss~ble  obsolescence. management of a firm. Sometimes a relatively high inventory turnover ratio may 

be the result of too low a level of inventory and frequent stockouts. It might also 
be the result of too many small orders for inventory replacement. Either of these 
situations may be more costly to the firm than carrying a larger investment in in- 
ventory and having a lower turnover ratio. Again, caution is necessary in inter- 
preting the ratio. When the inventory turnover ratio is relatively low, it indicates 
slow-moving inventory or obsolescence of some of the stock. Obsolescence may 
necessitate substantial write-downs, which, in turn, would negate the treatment of 
inventory as a liquid asset. Because the turnover ratio is a somewhat crude mea- 
sure, we would want to investigate any perceived inefficiency in inventory man- 
agement. In this regard, it is helpful to compute the turnover of the major cate- 
gories of inventory to see if there are imbalances, which may indicate excessive 
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investment in specific components of the inventory. Once we have a hint of a prob- 
lem, we must investigate it more specifically to determine its cause. 

Extending our analysis to the long-term liquidity of the firm (that is, its ability to 
meet long-term obligations), we may use several debt ratios. The debt-to-equity 
ratio is computed by simply dividing the total debt of the firm (including current 
liabilities) by its shareholders' equity: 

Debt ratios 
reflect the re1 tive 
proportion of ebt 
funds employ 1 d. 

Total debt 
Shareholders' equity 

For Aldine, the ratio is 

When intangible assets are significant, they frequently are deducted from share- 
holders' equity. 

The ratio of debt to equity varies according to the nature of the business and 
the volatility of cash flows. An electric utility, with very stable cash flows, usually 
will have a higher debt ratio than will a machine tool company, whose cash flows 
are far less stable. A comparison of the debt ratio for a given company with those 
of similar firms gives us a general indication of the creditworthiness and financial 
risk of the firm. 

In addition to the ratio of total debt to equity, we may want to compute the 
following ratio, which deals with only the long-term capitalization of the firm: 

Long-term debt 
Total capitalization 

where total capitalization represents all long-term debt, preferred stock, and share- 
holders' equity. For Aldine, the ratio is 

This measure tells us the relative importance of long-term debt in the capital struc- 
ture. The ratios computed here have been based on book-value figures; i t  is some- 
times useful to calculate these ratios using market values. In summary, debt ratios 
tell us the relative proportions of capital contribution by creditors and by owners. 

Cash Flow t o  Debt and Capitalization 
A measure of the ability of a company to service its debt is the relationship of an- 
nual cash flow to the amount of debt outstanding. The cash flow of a company of- 
ten is defined as the cash generated from the operation of the company. This is de- 
fined as earnings before interest, taxes, depreciation, and amortization (EBITDA). 
The cash-flow-to-total-liabilities ratio is simply 

Cash flow (EBITDA) 
Total liabilities 
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For Aldine, the ratio is 

The cash flow is composed of earnings before taxes, $314,282, plus interest, $85,274, 
and depreciation, $111,509. This ratio is useful in assessing the creditworthiness of 
a company seeking debt funds. 

Another ratio is the cash-flow-to-long-term-debt ratio: 

Cash flow (EBITDA) 
Long-term debt 

Here we have the following for Aldine: 

This ratio is used to evaluate the bonds of a company. The two cash-flow ratios 
just described have proven useful in predicting the deteriorating financial health 
of a company. 

This is particularly helpful in corporate restructuring, where heavily levered 
transactions occur. Another ratio often used in this regard is total interest-bearing 
debt plus equity in relation to operating cash flows. Known as the enterprise 
value-to-EBITDA ratio, it can be expressed as 

Total borrowings + Equity 
Cash flow (EBITDA) 

For Aldine, this ratio is 

where bank loans, notes payable, and long-term debt represent total borrowings. 
The higher this ratio, the greater the value that is being placed on the securities. 
Lenders in highly levered transactions become concerned when the ratio exceeds 
8, as the possibility of default has been found to be significant at this point. 

COVERAGE RATIOS 
Coverage ratios are designed to relate the financial charges of a firm to its ability to 
service them. Bond-rating services, such as Moody's Investors Service and Stan- 
dard & Poor's, make extensive use of these ratios. 

Interest Coverage Ratio 
One of the most traditional of the coverage ratios is the interest coverage ratio, 
simply the ratio of earnings before interest and taxes for a particular reporting pe- 
riod to the amount of interest charges for the period. We must differentiate which 
interest charges should be used in the denominator. The overall coverage method 
stresses a company's meeting all fixed interest, regardless of the seniority of the 
claim. We have the following financial data for a hypothetical company: 
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Coverage ratios 
give insight into the 
ability of a company 
to service i ts debt. 

The overall interest coverage would be $2,000,000/$560,000, or 3.57. This method 
implies that the creditworthiness of the senior bonds is only as good as the firm's 
ability to cover all interest charges. 

Of the various coverage ratios, the most objectionable is the prior deductions 
method. Using this method, we deduct interest on the senior bonds from average 
earnings and then divide the residual by the interest on the junior bonds. We find 
that the coverage on the junior bonds in our example is 10 times ($1,600,000/ 
$160,000). Thus, the junior bonds give the illusion of being more secure than the 
senior obligations. Clearly, this method is inappropriate. The cumulative deduc- 
tion method, perhaps, is the most widely used method of computing interest cov- 
erage. Under this method, coverage for the senior bonds would be 5 times. Cover- 
age for the junior bonds is determined by adding the interest charges on both 
bonds and relating the total to average earnings. Thus, the coverage for the junior 
bonds would be $2,000,000/$560,000 = 3.57 times. 

Cash-Flow Coverage Ratios 
Cash-flow coverage ratios involve the relation of earnings before interest, taxes, 
depreciation, and amortization (EBITDA) to interest and to interest plus principal 
payments. For the cash-flow coverage of interest we have 

EBITDA 
Annual interest payments 

This ratio is very useful in determining whether a borrower is going to be able to 
service interest payments on a loan. Even for highly levered transactions, lenders 
want a coverage ratio comfortably above 2.0. The EBITDA interest coverage ratio 
is highly correlated with bond ratings and the market's assessment of risk.4 To be 
investment grade, that is, AAA, AA, A, or BBB, the ratio for an industrial corpora- 
tion usually must be above 4.0. 

One of the shortcomings of an interest coverage ratio is that a firm's ability to 
service debt is related to both interest and principal payments. Moreover, these 
payments are not met out of earnings per se, but out of cash. Hence, a more appro- 
priate coverage ratio relates the cash flow of the firm to the sum of interest and 
principal payments. The cash-flow coverage of interest and principal ratio may 
be expressed as 

EBITDA 
Interest + Principal payments [1/(1 - t)] 

4Gregory W. Foss, "Quanhfymg Risk in the Corporate Bond Markets," Financial Analysts Journal, 51 
(March-April1995),29-34. 
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where t is the income tax rate and principal payments are annual. Because princi- 
pal payments are made after taxes, it is necessary to gross them up so that they 
correspond to interest payments, which are made before taxes. If the tax rate were 
40 percent and annual principal payments $120,000, before-tax earnings of 
$200,000 would be needed to cover these payments. If the company has preferred 
stock outstanding, the stated dividend on this stock, grossed up by 1 minus the tax 
rate, should appear in the denominator of Equation 12-13. 

In assessing the financial risk of a firm, then, the financial analyst should first 
compute the debt ratios as a rough measure of financial risk. Depending on the 
payment schedule of the debt and the average interest rate, debt ratios may or 
may not give an accurate picture of the ability of the firm to meet its financial 
obligations. Therefore, it is necessary to analyze additionally the cash-flow ability 
of the company to service debt. This is done by relating cash flow not only to the 
amount of debt outstanding but also to the amount of financial charges. Neither 
debt ratios nor coverage ratios are sufficient by themselves. 

PROFITABILITY RATIOS 
Profitability ratios are of two types: those showing profitability in relation to sales, 
and those showing profitability in relation to investment. Together these ratios in- 
dicate the firm's efficiency of operation. 

Profitability in Relation to  Sales 
The first ratio we consider is the gross profit margin: 

Net profit margin 
is a combinatio~l 
of the gross profit 
margin and 
SG&A-to-sales. 

Sales less cost of goods sold - - 
Sales 

For Aldine, the gross profit margin is 

This ratio tells us the profit of the firm relative to sales after we deduct the cost of 
producing the goods sold. It indicates the efficiency of operations as well as how 
products are priced. A more specific ratio of profitability is the net profit margin: 

Net profits after taxes 
Sales 

For Aldine, this ratio is 

The net profit margin tells us the relative efficiency of the firm after taking into ac- 
count all expenses and income taxes, but not extraordinary charges. 
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By considering both ratios jointly, we are able to gain considerable insight into 
the operations of the firm. If the gross profit margin is essentially unchanged over a 
period of several years, but the net profit margin has declined over the same period, 
we know that the cause is either higher selling, general, and administrative expenses 
(SG&A) relative to sales or a higher tax rate. On the other hand, if the gross profit 
margin falls, we know that the cost of producing the goods relative to sales has in- 
creased. This occurrence, in turn, may be due to problems in pricing or costs. 

In many situations, it is useful to compute the ratio of SG&A to sales: 

Selling, general & administrative expenses (12-16) 
Sales 

For Aldine, we have for the most recent fiscal year 

With growth, we might expect this percent to decline over time as economies of 
scale occur. When the SG&A-to-sales increases over time and/or is large relative to 
peer companies it gives us cause for concern. 

In summary, there are any number of combinations of changes possible in the 
gross and net profit margins. Indications of the sort illustrated here tell us where 
we should investigate further. In our analysis, it is useful to examine over time 
each of the individual expense items as a percentage of sales. By so doing, we can 
pick out specific areas of deterioration or improvement. 

Profitability in Relation to  Investment 
The second group of profitability ratios relates profits to investments. One of these 
measures is the rate of return on equity, or the ROE: 

Net vrofits after taxes - Preferred stock dividend 
Shareholders' equity 

For Aldine, the rate of return is 

This ratio tells us the earning power on shareholders' book investment and is fre- 
quently used in comparing two or more firms in an industry. The figure for share- 
holders' equity used in the ratio may be expressed in terms of market value in- 
stead of book value. When we use market value, we obtain the earnings/price 
ratio of the stock. 

A more general ratio used in the analysis of profitability is the return on as- 
sets, or the ROA: 

Net profits after taxes 
Total assets 
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For Aldine, the ratio is 

This ratio is somewhat inappropriate, inasmuch as profits are taken after interest is 
paid to creditors. Because these creditors provide means by which part of the total 
assets are supported, there is a fallacy of omission. When financial charges are sig- 
nificant, it is preferable, for comparative purposes, to compute a net operating 
profit rate of return instead of a return on assets ratio. The net operating profit 
rate of return may be expressed as 

Earnings before interest and taxes 
(1 2-18) 

Total assets 

Using this ratio, we are able to abstract from differing financial charges (interest 
and preferred stock dividends). Thus, the relationship studied is independent of 
the way the firm is financed. 

Turnover and Earning Power 
Frequently, the financial analyst relates total assets to sales to obtain the asset 
turnover ratio: 

Sales 
Total assets 

Higher asset 
turnover means less Aldine's turnover for the 2002 fiscal year was 
investment in assets is 
necessary t o  produce 
sales. 

This ratio tells us the relative efficiency with which the firm utilizes its resources in 
order to generate output. It varies according to the type of company being studied. 
A food chain has a considerably higher turnover, for example, than does an electric 
utility. The turnover ratio is a function of the efficiency with which the various as- 
set components are managed: receivables as depicted by the average collection pe- 
riod, inventories as portrayed by the inventory turnover ratio, and fixed assets as 
indicated by the throughput of product through the plant or the sales to net fixed 
asset ratio. 

When we multiply the asset turnover of the firm by the net profit margin, we 
obtain the return on assets ratio, or earning power on total assets: 

Sales Net profits after taxes 
Earning power = x 

Total assets Sales 
(12-20) 

- - Net profits after taxes 
Total assets 
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For Aldine, we have 

Neither the net profit margin nor the turnover ratio by itself provides an adequate 
measure of operating efficiency. The net profit margin ignores the utilization of as- 
sets, whereas the turnover ratio ignores profitability on sales. The return on assets 
ratio, or earning power, resolves these shortcomings. An improvement in the eam- 
ing power of the firm will result if there is an increase in turnover, an increase in 
the net profit margin, or both. Two companies with different asset turnovers and 
net profit margins may have the same earning power. Firm A, with an asset 
turnover of 4 to 1 and a net profit margin of 3 percent, has the same earning 
power-12 percent-as firm B, with an asset turnover of 1$ to 1 and a net profit 
margin of 8 percent. 

Another way to look at the return on equity (ROE) is 

ROE = Earning power X 1 + - ( ::/) 
In this equation, earning power is grossed up by the equity multiplier associated 
with the use of debt. For Aldine, 

ROE = 6.19% X 1.81 = 11.20% 

or the same as we determined earlier when we computed it directly. 
With all the profitability ratios, comparing one company with similar compa- 

nies is valuable. Only by comparison are we able to judge whether the profitability 
of a particular company is good or bad, and why. Absolute figures provide insight, 
but relative performance is most revealing. 

MARKET-VALUE RATIOS 
There are several widely used ratios that relate the market value of a company's 
stock to profitability, to dividends, and to book equity. Although these ratios have 
been taken up in Parts I1 and III, for the sake of completeness it is useful to present 
them here. 

PricelEarnings Ratio 
The price/eamings ratio of a company is simply 

Share price 
PIE ratio = 

Earnings per share 

where earnings per share (EPS) usually are the trailing 12 months of earnings. 
However, security analysts sometimes use estimated EPS for the next 12 months. 
Suppose Aldine Manufacturing Company has a share price of $38. With a par 
value of $5 per share at 2002 fiscal year end in Table 12-1, there are 84,165,600 
shares outstanding. Therefore, earnings per share are earnings after taxes divided 
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F I G U R E  1 2 - 1  
Financial ratio 

implications 

Financial leverage 
(debt) ratios 

which the firm is 
financed by debt. 

relate t<e financial 
charges of a firm to 
its ability to service, 
or cover, them. 

Liquidity rahos measure Activlty ratios measure 
a firm's abiity to meet 
short-term obligations. is usmg its assets. 

profits to sales and mvestment. 

by number of shares outstanding, or $201,242,000/84,165,600 = $2.39. The P/E ra- 
tio for Aldine is 

$38.00 -- - 15.9 times 
$2.39 

Pricelearnings, 
dividend yield, In earlier chapters, the P/E ratio was described as one measure of relative 
and markethook value. The higher this ratio, the more the value of the stock that is being ascribed 
give indication of the to future earnings as opposed to present earnings. That is to say, likely future 
relative valuation of a growth is what is being valued. During the last 20 years, the P/E ratio for Stan- 
stock. dard & Poor's 500 stock index has ranged from 8 to 28. The ratio reflects a number 

of things including interest rates, growth expectations for stocks in general, and in- 
vestor risk aversion, all of which were taken up in Parts I and II. 

Dividend Yield 
The dividend yield for a stock relates the annual dividend to share price. There- 
fore, 

Dividends per share 
Dividend yield = 

Share price 

Going to Tables 12-1 and 12-2, we determine that dividends per share for the 2002 
fiscal year are $1.70. Therefore, the dividend yield for Aldine is 

Typically companies with good growth potential retain a high proportion of earn- 
ings and have a low dividend yield, whereas companies in more mature industries 
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pay out a high portion of their earnings and have a relatively high dividend yield 
(see Chapter 11). Aldine falls in the latter category. 

Market-to-Book Ratio 
The final market-value ratio we consider relates market value per share to book value 

Share price 
MIB ratio = 

Book value per share 

where M/B ratio is the market-to-book value ratio. Going again to Table 12-1, we 
divide shareholders' equity by the number of shares outstanding to get a book 
value per share of $21.35. Therefore, for Aldine we have 

$38.00 
MIB ratio = - = 1.78 

$21.35 

The market-to-book value ratio is a relative measure of how the growth op- 
tion for a company is being valued vis-a-vis its physical assets. The greater the ex- 
pected growth and value placed on such, the higher this ratio. M/B ratios for es- 
tablished companies range from as little as .5 to as high as 8.0. The former often is 
associated with a company that earns less than what the financial markets require, 
a harvest situation, and the latter with a company that earns substantially more 
through industry attractiveness and/or competitive advantage (see Chapter 8). 

Another ratio that is used from time to time is Tobin's Q ratio named after its 
original proponent, the famous economist James Tobin. This ratio is 

Market value of company 
Q ratio = (12-25) 

Replacement costs of assets 

The market value of a company is the sum of the market values of all debt instru- 
ments plus the total market value of the stock. Similar to the discussion above, 
companies with Q ratios of less than 1.0 often are harvest situations that are worth 
more dead than alive. The higher the Q ratio, the greater the industry attractive- 
ness and/or competitive advantage. 

PREDICTIVE POWER OF FINANCIAL RATIOS 
In the previous sections, we presented the principal ratios used in financial analy- 
sis. Reliance on certain ratios depends on the analyst's perception of their predic- 
tive power relative to the problem at hand-a perception based on either subjec- 
tive beliefs or empirical analysis. In predicting the future value of a stock, an 
investor might feel that the return on investment ratio and various profit margin 
ratios would be the greatest help. Most estimates of the predictive power of finan- 
cial ratios are based on the analyst's past experience with them. By their very na- 
ture, then, these estimates tend to be subjective and differ from one analyst to the 
next. 

A number of empirical studies have tested the predictive power of financial 
ratios. In many of these studies, financial ratios are used to predict business fail- 
ure. Others have tested the power of financial ratios to predict corporate bond 
ratings. With these ratios as the dependent variable, regression analysis and dis- 
criminant analysis have been employed, using various financial ratios for a sam- 
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ple of companies. The best ratios for predictive purposes are debt-to-equity, 
cash-flow-to-debt, net operating profit margin, debt coverage and its stability, re- 
turn on investment, size, and earnings stability. On the basis of these studies, it 
appears that a handful of ratios can be used to predict the long-term credit 
standing of a firm. 

Predicting Financial Distress 
For our purposes, financial distress is the event of particular interest. Beaver was 

- - 

first to use statistical techniques to predict corporate fa i l~re .~  He found that finan- 
cial ratios for failed companies deteriorated markedly as failure approached. In a 
similar type of study, Altman employed multiple discriminant analysis to predict 

Ratios have bankruptcy, using various financial r a t i ~ s . ~  (This statistical technique is described 
predictive power in the appendix to Chapter 15.) He found that five financial ratios were able to dis- 
when it comes to criminate rather effectively between bankrupt and nonbankrupt companies, begin- 
financial distress. ning up to 5 years prior to the bankruptcy event. 

The Z-score model itself was the following: 

where X ,  = working capital to total assets 
X, = cumulative retained earnings to total assets 
X, = earnings before interest and taxes to total assets 
X ,  = market value of equity to book value of total liabilities 
X, = sales to total assets 

The Z ratio is the overall index of the multiple discriminant function. Altman 
found that companies with Z scores below 1.81 (including negative amounts) al- 
ways went bankrupt, whereas Z scores above 2.99 represented healthy firms. 
Firms with Z scores in between were sometimes misclassified, so this represents an 
area of gray. On the basis of these cutoffs, Altrnan suggests that one can predict 
whether or not a company is likely to go bankrupt in the near future. 

This model was expanded by Altman and others into what is known as the 
Zeta model. This model is more accurate in prediction, but unfortunately the co- 
efficients are not published. It was developed for private sale by ZETA Services, 
Inc., and the output consists of Zeta scores for thousands of companies. As a re- 
sult of this and other work, financial ratio analysis has become more scientific 
and objective. It now focuses on those ratios that really have underlying predic- 
tive ability. Expert systems have been developed on the basis of such models, 
where computer software mimics the reasoning process of experienced financial 
analysts. 

5Williarn H. Beaver, "Financial Ratios as Predictors of Failure," Empirical Research in Accounting: Selected 
Studies, supplement to Journal of Accounting Research, 41 (1966), 71-111. 

"Edward 1. Altman, "Financial Ratios, Discriminant Analysis and the Prediction of Corporate Bankruptcy," 
Journal @Finonce, 23 (September 1968), 589-609. 



Chapter 12 Financial Ratio Analys is  367 

COMMON SIZE AND INDEX ANALYSES 
It is often useful to express balance sheet and income statement items as percent- 
ages. The percentages can be related to totals, such as total assets or total sales, or 
to some base year. Called common size analysis and index analysis, respectively, 
the evaluation of trends in financial statement percentages over time affords the 
analyst insight into the underlying improvement or deterioration in financial con- 
dition and performance. Though a good portion of this insight is revealed in the 
analysis of financial ratios, a broader understanding of the trends is possible when 
the analysis is extended to include the foregoing considerations. To illustrate these 
two types of analyses, we shall use the balance sheet and income statement of 
Riker Electronics Corporation for the 20x1 through 20x4 fiscal years. These state- 
ments are shown in Tables 12-3 and 12-4. 

T A B L E  1 2 - 3  
Riker Electronics Corporation Balance Sheet (in thousands) 

Common size 
expresses assets and 
liabilities as a percent 
of total assets, and 
expenses and profits 
as a oercent of sales. 
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T A B L E  1 2 - 4  
Riker Electronics Corporation Income Statement (in thousands) 

Statement Items as Percentages of Totals 
In common size analysis, we express the various components of a balance sheet as 
percentages of the total assets of the company. In addition, this can be done for the 
income statement, but here items are related to sales. The gross and net profit mar- 
gins, taken up earlier, are examples of this type of expression; and it can be ex- 
tended to all the items on the income statement. The expression of individual fi- 
nancial items as percentages of totals usually permits insights not possible from a 
review of the raw figures themselves. 

To illustrate, common size balance sheet and income statements are shown in 
Tables 12-5 and 12-6 for Riker Electronics Corporation for the fiscal years 20x1 
through 20x4. In the first of the two tables, we see that over the 4 years the percent- 
age of current assets increased and that this was particularly true of cash. In addi- 
tion, we see that accounts receivable showed a relative increase from 20x3 to 20x4. 
On the liability and shareholders' equity side of the balance sheet, the debt of the 
company declined on a relative basis from 20x1 to 20x3. With the large absolute in- 
crease in assets that occurred in 20x4, however, the debt ratio increased from 20x3 
to 20x4. This is particularly apparent in accounts payable, which increased sub- 
stantially in both absolute and relative terms. 

The common size income statement in Table 12-6 shows the gross profit mar- 
gin fluctuating from year to year. When this is combined with selling, general, and 
administrative expenses, which also fluctuate over time, the end result is a net 
profit picture that varies from year to year. Although 20x4 shows a sharp improve- 
ment over 20x3 and 20x2, it still is not as good as 20x1 on a before-tax relative 
basis. 



T A B L E  1 2 - 5  
Riker Electronics Corporation Common Size Balance Sheet 

T A B L E  1 2 - 6  
Riker Electronics Corporation Common Size Income Statement 
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Statement Items 
as  Indexes Relative t o  a Base Year 
The common size balance sheet and income statement can be supplemented by the 
expression of items as trends from a base year. For Riker Electronics Corporation, the 
base year is 20x1, and all finanaal statement items are 100.0 for that year. Items for 
the 3 subsequent years are expressed as an index relative to that year. If a statement 
item were $22,500 compared with $15,000 in the base year, the index would be 150. 
Tables 12-7 and 12-8 are an indexed balance sheet and an indexed income statement. 
In the first of these two tables, the buildup in cash from the base year is particularly 
apparent, and this agrees with our previous assessment. Note also the large increase 
in accounts receivable and inventories from 20x3 to 20x4. The latter was not apparent 
in the common size analysis. To a lesser extent, there was a sizable increase in fixed 
assets. On the liability side of the balance sheet, we note the large increase in accounts 
payable as well as in other current liabilities that occurred from 20x3 to 20x4. This, 
coupled with retained earnings and the sale of common stock, financed the large in- 
crease in assets that occurred between these two points in time. 

T A B L E  1 2 - 7  
Riker Electronics Corporation Indexed Balance Sheet 

Index analysis 
expresses balance 
sheet and income 
statement items in 
index form relative 
to a base year. 
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T A B L E  1 2 - 8  
Riker Electronics Corporation Indexed Income Statement 

The indexed income statement in Table 12-8 gives much the same picture as 
the common size income statement, namely, fluctuating behavior. The sharp im- 
provement in 20x4 profitability is more easily distinguished, and the indexed 
statement gives us information on the magnitude of absolute change in profits and 
expenses. With the common sue statement, we have no information about how to- 
tal assets or total sales change over time. 

In summary, the standardization of balance sheet and income statement 
items as percentages of totals and as indexes to a base year often gives us insights 
additional to those obtained from analysis of financial ratios. Common size and in- 
dex analyses are much easier when a computer spreadsheet program is employed. 
The division calculations by rows or by columns can be done quickly and accu- 
rately with such a program. 

Financial ratios can be derived from the bal- 
ance sheet and the income statement. They are 
categorized into five types: liquidity, debt, cov- 
erage, profitability, and market value. Each 
type has a special use for the financial or secu- 
rity analyst. The usefulness of the ratios de- 
pends on the ingenuity and experience of the 
financial analyst who employs them. By them- 
selves, financial ratios are fairly meaningless; 
they must be analyzed on a comparative basis. 

A comparison of ratios of the same firm 
over time uncovers leading clues in evaluating 

changes and trends in the firm's financial con- 
dition and profitability. The comparison may 
be historical and predictive. It may include an 
analysis of the future based on projected finan- 
cial statements. Ratios may also be judged in 
comparison with those of similar firms in the 
same line of business and, when appropriate, 
with an industry average. From empirical test- 
ing in recent years, it appears that financial ra- 
tios can be used successfully to predict certain 
events, bankruptcy in particular. With this test- 
ing, financial ratio analysis has become more 
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scientific and objective than ever before, and be in relation to total assets or total sales or to 
we can look to further progress in this regard. some base year. Called common size analysis 

Additional insight often is obtained when and index analysis, respectively, the idea is to 
balance sheet and income statement items are study trends in financial statement items over 
expressed as percentages. The percentages can time. 

Self-Correct ion Problems 

1. High-Low Plumbing Company sells plumbing fixtures on terms of 2/10, net 
30. Its financial statements over the last 3 years follow: 

Cash $ 30,000 5 20,000 $ 5,000 
Accounts receivable 200,000 260,000 290,000 
Inventory 400,000 480,000 600,000 
Net fixed assets 800,000 800,000 800,000 

$1,430,000 $1,560,000 $1,695,000 

Accounts payable 
Accruals 
Bank loan, short tei 
Long-term debt 
Common stock 
Retained earnings 

Sales 
Cost of goods sold 
Net profit 

Using the ratios taken up in the chapter, analyze the company's financial con- 
dition and performance over the last 3 years. Are there any problems? 

2. Using the following information, complete this balance sheet. 

Long-term debt to net worth .5 to 1 

Total asset turnover 2.5X 
Average collection period* 18 days 
Inventory turnover 9 X 

Gross profit margin 10% 
Acid-test ratio 1 to 1 

--- - - - - 

*Assume a 360-day "ear and all sales on crcdlt 
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Cash $- Notes and payables $100,000 
Accounts receivable - Long-term debt - 
Inventory - Common stock 100,000 
Plant and equipment - Retained earnings 100,000 

Total assets $= Total liabilities and equity $- - 

3. Stella Stores, Inc., has sales of $6 million, an asset turnover ratio of 6 for the 
year, and net profits of $120,000. 

a. What is the company's return on assets or earning power? 
b. The company will install new point-of-sales cash registers throughout its 

stores. This equipment is expected to increase efficiency in inventory con- 
trol, reduce clerical errors, and improve record keeping throughout the 
system. The new equipment will increase the investment in assets by 20 
percent and is expected to increase the net profit margin from 2 percent 
now to 3 percent. No change in sales is expected. What is the effect of the 
new equipment on the return on assets ratio or earning power? 

4. Kedzie Kord Company had the following balance sheets and income state- 
ments over the last 3 years (in thousands): 

20x1 20x2 20x3 

Cash $ 561 $ 387 $ 202 
Receivables 1,963 2,870 4,051 
Inventories 2,031 2,613 3,287 --- 

Current assets $ 4,555 $ 5,870 $ 7,540 
Net fixed assets 2,581 4,430 4364 --- 

Total assets $ 7,136 $10,300 $11,904 --- 
Payable~ $ 1,862 $ 2,944 $ 3,613 
Accruals 301 516 587 
Bank loan 250 900 1,050 --- 

Current Liabilities $ 2,413 $ 4,360 $ 5,250 
Long-term debt 500 1,000 950 
Shareholders' equity 4,223 4,940 5,704 --- 

Total liabilities and equity $ 7,136 $10,300 $11,904 - - =  

Sales $11,863 $14,952 $16,349 
Cost of goods sold 8,537 11,124 12,016 
Selling, general, and - - 

administrative expenses 2,349 2,659 2,993 --- 
Profit before taxes $ 977 $ 1,169 $ 1,340 

Taxes 390 452 576 --- 
Profit after taxes $ 587 $ 717 $ 764 - - =  

Using common size and index analyses, evaluate trends in the company's fi- 
nancial condition and performance. 
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1. Cordillera Carson Company has the following balance sheet and income 
statement for 20x2 (in thousands): 

Balance Sheet 

Cash $ 400 Accounts payable $ 320 
Accounts receivable 1,300 Accruals 260 
Inventories ($1,800 for 20x1) 2,100 Short-term loans 1,100 

Current assets $3,800 Current liabilities $1,680 
Net fixed assets 3,320 Long-term debt 2,000 

Shareholders' equity 3,440 - - 
Total assets $7,120 Total liabilities and equity $7,120 - - = 

Income Statement 

Net sales (all credit) 
Cost of goods sold* 

Gross profit 
Selling, general, and admin. expenses 
Interest expense 

Profit before taxes 
Taxes 

Profit after taxes 

On the basis of this information, compute (a) the current ratio, (b) the acid- 
test ratio, (c) the average collection period, (d) the inventory turnover ratio, 
(e) the debt-to-net-worth ratio, (f) the long-term-debt-to-total-capitalization 
ratio, (g) the gross profit margin, (h) the net profit margin, (i) the rate of re- 
turn on common stock equity, and (j) the ratio of cash flow to long-term debt. 

2. Parker Phial Company has current assets of $1 million and current liabilities 
of $600,000. 

a. What is the company's current ratio? 
b. What would be its current ratio if each of the following occurred, 

holding all other things constant? 

(1) A machine costing $100,000 is paid for with cash. 

(2) Inventories of $120,000 are purchased and financed with trade 
credit. 

(3) Accounts payable of $50,000 are paid off with cash. 
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(4) Accounts receivable of $75,000 are collected. 
(5) Long-term debt of $200,000 is raised for investment in inventories 

($100,000) and to pay down short-term borrowings ($100,000). 
3. A company has total annual sales (all credit) of $400,000 and a gross profit 

margin of 20 percent. Its current assets are $80,000; current Liabilities, $60,000; 
inventories, $30,000; and cash, $10,000. 

a. How much average inventory should be carried if management wants 
the inventory turnover to be 4? (Assume a 360-day year for calcula- 
tions.) 

b. How rapidly (in how many days) must accounts receivable be col- 
lected if management wants to have only an average of $50,000 in- 
vested in receivables? (Assume a 360-day year.) 

4. The data for various companies in the same industry and of about the same 
size follow (in millions): 

Company 

Sales 510 $20 $8 $5 $12 $17 
Total assets 8 10 6 2.5 4 8 

Net income 0.7 2.0 0.8 0.5 1.5 1.0 

Determine the asset turnover, net profit margin, and earning power for each 
of the companies. 

5. The long-term debt section of the balance sheet of the Diters Corporation ap- 
pears as follows: 

9:% mortgage bonds $2,500,000 

12$ second-mortgage bonds 1,500,000 

lot% debentures 1,000,000 

141% subordinated debentures 1,000,000 
$6,000,000 

a. If the average earnings before interest and taxes of the Diters Corpora- 
tion are $1.5 million, what is the overall interest coverage? 

b. Using the cumulative deduction method, determine the coverage for 
each issue. 
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6.  

U.S. Republic Corporation Balance Sheet, December 31,20x3 

Assets 
Liabilities and 

Stockholders' Equity 

Cash 
Accounts receivable 
Inventory* 

Fixed assets, net 
Excess over book value 

of assets acquired 
(intangible assets) 

Total assets 

$ 500,000 Notes payable 
2,500,000 Accounts payable 
3,500,000 Accrued wages 

and taxes 
7300,000 

Long-term debt 
Preferred stock 

1,000,000 
Common stock 
Retained earnings 

Total liabilities 
$15,000,000 and equitv 

'Inventory at December 31,ZUxZ = $1,500,000 

U.S. Republic Corporation Statement of Income and Retained 
Earnings, Year Ended December 31,20x3 

Net sales 
Credit 
Cash 

Total 
Costs and expenses 

Costs of goods sold 
Selliig, general, and administrative expenses 
Depreciation 
Interest on long-term debt 

Net income before taxes 
Taxes on income 

Net income after taxes 
Less: Dividends on preferred stock 

Net income available to common 
Add: Retained earnings 1/1/x3 

Subtotal 
Less: Dividends paid on common 

Retained earnings at 12/31/x3 
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a. Fill in the 20x3 column using the data presented. 

U.S. Republic Corporation 

Ratio 
Industry 

20x1 20x2 20x3 20x3 
-- -- 

1. Current ratio 
2. Acid-test ratio 
3. Receivables turnover 
4. Inventory turnover 
5. Long-term debt to capitalization 
6. Gross profit margin 
7. Net profit margin 
8. Rate of return on equity 
9. Return on tangible assets 

10. Tangible asset turnover 
11. Overall interest coverage 
12. Cash flow to long-term debt 

b. Evaluate the position of the company from the table. Cite specific ratio 
levels and trends as evidence. 

c. Indicate which ratios would be of most interest to you and what your 
decision would be in each of the following situations: 

(1) U.S. Republic wants to buy $500,000 worth of raw materials from 
you, with payment to be due in 90 days. 

(2) U.S. Republic wants you, a large insurance company, to pay off its 
note at the bank and assume it on a 10-year maturity basis at the 
current coupon of 14 percent. 

(3) There are 100,000 shares outstanding, and the stock is selling for 
$80 a share. The company offers you an opportunity to buy 50,000 
additional shares at this price. 

7. The following information is available on the Vanier Corporation. Assuming 
sales and production are steady throughout the year and a 360-day year, 
complete the balance sheet and income statement for Vanier Corporation. 
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Balance Sheet, December 31,20x2 fin thousands) 

Cash and marketable securities $500 Accounts payable 5 400 
- ~ 

Accounts receivable ? Bank loan ? 

Inventories - ? Accruals 200 
Current assets ? Current liabilities ? 

Long-term debt ? 
Net fixed assets ? Common stock and retained 

earnings 3,750 
Total assets - Total liabilities and equity = ? 

Income Statement for 20x2 (in thousands) 

Credit sales $8,000 
Cost of goods sold ? 

Gross profit ? 
Selling and administrative expenses ? 
Interest expense 400 

Profit before taxes ? 

Taxes, at 44% ? 

Profit after taxes ? 

Other information 
Current ratio 3 to 1 
Depreciation $500 
Net profit and depreciation 

to long-term debt .40 
Net profit margin 7% 

Total liabilities to net worth 1 to 1 
Average collection period 45 days 
Inventory turnover ratio 3 to 1 

8. Susan Doherty Designs has 1.64 million shares outstanding, shareholders' eq- 
uity of $36.4 million, earnings of $4.7 million during the last 12 months dur- 
ing which it paid dividends of $1.1 million, and a share price of $59. 

a. What is the price/eamings ratio? 

b. What is the dividend yield? 

c. What is the ratio of market-to-book value per share? 

d. From this information, what can you say about the expected growth 
of the company? 
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9. Tic Tac Homes has had the following balance sheet statements during the 

past 4 years (in thousands): 

Cash $ 214 $ 93 $ 42 5 38 
Receivables 1,213 1,569 1,846 2,562 
Inventories 2,102 2,893 3,678 4,261 
Net fixed asset 2,219 2346 2,388 2,692 

Total assets $5,748 $6,901 $7,954 $9,553 = = = -  

Accounts payable $1,131 $1,578 $1,848 $2,968 
Notes payable 500 650 750 750 
Accruals 656 861 1,289 1,743 
Long-term debt 500 800 800 800 
Common stock 200 200 200 200 
Retained earnings 2,761 2,812 3,067 3,092 - - - -  

Total liabilities and 
shareholders' equity $5,748 $6,901 $7,954 $9,553 

= - - -  

Using index analysis, what are the major problems in the company's financial 
condition? 

10. Two companies have the following financial characteristics (in thousands): 

Working capital 
Total assets 
Total liabilities 
Equity value (market) 
Retained earnings 
Sales 
Earnings before interest and 

taxes 

- - -~ - 

Zoom Company Zing Company 

$10,500 -$ 1,600 
50,000 21,000 
22,000 13,000 
38,000 5,100 
19,000 3,000 
86,000 23,000 
12,000 1,300 

Using Altman's model for predicting bankruptcy presented in this chapter, 
determine the Z-score index for each company. On the basis of these indexes, 
is either company likely to go into bankruptcy? Why? 
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F A @  

ki Solut ions to  S e l f - c o r r e c t i o n  Prob lems 

Current ratio 1.19 1.25 1.20 
Acid-test ratio .43 .46 .40 
Average collection period 18 22 27 
Inventory turnover NA* 8.2 6.1 
Total debt to net worth 1.38 1.40 1.61 
Long-term debt to total 

capitalization .33 .32 .32 
Cross profit margin ,200 .I63 ,132 
Net profit margin ,075 .047 ,026 
Asset turnover 2.80 2.76 2.24 
Return on assets .21 .13 .06 

'NA, not applicable. 

The company's profitability has declined steadily over the period. As only 
$50,000 is added to retained earnings, the company must be paying substantial 
dividends. Receivables are growing slower, although the average collection 
period is still very reasonable relative to the terms given. Inventory turnover is 
slowing as well, indicating a relative buildup in inventories. The increase in 
receivables and inventories, coupled with the fact that net worth has increased 
very Little, has resulted in the total debt-to-worth ratio increasing to what 
would have to be regarded on an absolute basis as a high level. 

The current and acid-test ratios have fluctuated, but the current ratio is 
not particularly inspiring. The lack of deterioration in these ratios is clouded 
by the relative buildup in both receivables and inventories, evidencing a dete- 
rioration in the liquidity of these two assets. Both the gross profit and net 
profit margins have declined substantially. The relationship between the two 
suggests that the company has reduced relative expenses in 20x3 in particular. 
The buildup in inventories and receivables has resulted in a decline in the as- 
set turnover ratio, and this, coupled with the decline in profitability, has re- 
sulted in a sharp decrease in the return on assets ratio. 

Long-term debt Long-term debt 
2. = 5 - -  Long-term debt = $100,000 

Net worth 200,000 

Total liabilities and net worth = $400,000 
Total assets = $400,000 

Sales Sales 
= 2.5 = - Sales = $1,000,000 

Total assets 400,000 
Cost of goods sold = (.9)($1,000,000) = $900,000 
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Cost of goods sold - 900,000 
- = 9 hventory = $100,000 

Inventory Inventory 
Receivables X 360 

= 18 days Receivables = $50,000 
1,000,000 

Cash + 50,000 
= 1 Cash = $50,000 

100,000 
Plant and equipment = $200,000 

Balance Sheet 

Cash $ 50,000 Notes and payables $100,000 
Accounts receivable 50,000 Long-term debt 100,000 
Inventory 100,000 Common stock 100,000 
Plant and equipment 200,000 Retained earnings 100,000 

Total liabilities 
Total assets $400.000 and equity $400,000 

3. a. Total assets = Sales/turnover = $6 million/6 = $1 million 
Earning power = Net profits/total assets 

= $120,000/$1 million = 12% 
b. Total assets = $1 million X 1.2 = $1.2 million 

Earning power = Turnover X Net profit margin 

- - $6 million 
X 3% = 15% 

$1.2 million 
4. The common size analysis shows that receivables are growing faster than total 

assets and current assets, while cash declined dramatically as a percentage of 
both. Net fixed assets surged in 20x2, but then fell back as a percentage of the 
total to almost the 20x1 percentage. The absolute amounts suggest that the 
company spent less than its depreciation on fixed assets in 20x3. With respect 
to financing, shareholders' equity has not kept up, so the company has had to 
use somewhat more debt percentagewise. It appears to be leaning more on the 
trade as payables increased percentagewise. Bank loans and long-term debt 
also increased sharply in 20x2, no doubt to finance the bulge in net fixed as- 
sets. The bank loan remained about the same in 20x3 as a percentage of total li- 
abilities and equity, while long-term debt declined as a percentage. Profit after 
taxes slipped slightly as a percentage of sales over the 3 years. In 20x2, this de- 
cline was a result of the cost of goods sold, as  expenses and taxes declined as a 
percentage of sales. In 20x3, cost of goods sold declined as a percentage of 
sales, but this was more than offset by increases in expenses and taxes as per- 
centages of sales. 



Common Size Analysis 

Cash 
Receivables 
Inventories 

Current assets 
Net fixed assets 

Total assets 

Payables 
Accruals 
Bank loan 

Current liabilities 
Long-term debt 
Shareholders' equity 

Total liabilities and equity 

Sales 
Cost of goods sold 
Selling, general, and administrative expenses 

Profit before taxes 
Taxes 

Profit after taxes 

Cash 
Receivables 
Inventories 

Current assets 
Net fixed assets 

Total assets 

Payables 
Accruals 
Bank loan 

Current liabilities 
Long-term debt 
Shareholders' equity 

Total liabilities and equity 

Sales 
Cost of goods sold 
Selling, general, and administrative expenses 

Profit before taxes 
Taxes 

Profit after taxes 

Index Analysis 
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Index analysis shows much the same picture. Cash declined faster than 
total assets and current assets, and receivables increased faster than these two 
benchmarks. Inventories fluctuated but were about the same percentagewise 
to total assets in 20x3 as they were in 20x1. Net fixed assets increased more 
sharply than total assets in 20x2 and then fell back into line in 20x3. The sharp 
increase in bank loans in 20x2 and 20x3 and the sharp increase in long-term 
debt in 20x2 are evident. Equity increased less than total assets, so debt in- 
creased more percentagewise. With respect to profitability, net profits in- 
creased less than sales, for the reasons indicated earlier. 
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w CASE: Financial Ratios and Industries 

The ratios and balance-sheet percentages presented are computed from 1996 financial state- 
ments for companies in the following industries: 

Advertising 
Airline 
Aluminum/packaging manufacturing 
Commercial banking 
Computer software development 
Electric and gas utility 
Employment services and temporary help 
Food retailing 
Hotel supply business 

10. Integrated oil production 
11. Laundry detergents and other consumer 

products 
12. News and information publishing 
13. Pharmaceutical manufacturing 
14. Tools and process/environmental 

controls manufacturing 
15. Wholesaling of electronic and computer 

products 
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Certain industries are characterized by high or low financial ratios and/or balance- 
sheet percentages, and often can be identified on the basis of there being an outlier across one or 
more dimensions. Match the industries with the lettered columns of financial ratios and balance- 
sheet percentages. 

Company* 

Financial ratios 
Current ratio 
Quick ratio 
Average collection period (days) 
Inventory turns 
Total debt/equity 
LTD/capitalization 
Sales/total assets 
Gross profit margin 
Net profit margin 
Dividends/net income 

Balance sheet percentages 
Cash and investments 
Receivables 
Inventories 
Other current assets 
Net PP&E 
Other assets and goodwill 

Total assets 

Payables and accruals 
Notes payable 
Other current liabilities 
LTD and capital leases 
Other liabilities 
Preferred stock 
Shareholders' equity 

Total liabilities and equity 

'NA, not applicable. 

Continued on following page 
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Company * 

I J K L M N 0 

Financial ratios 
Current ratio 4.2 1.1 
Quick ratio 4.1 .2 
Average collection period (days) 35.7 NA 
Inventory turns 9.2 13.4 
Total debt/equity .3 .9 
LTD/capitalization .O .3 
Sales/total assets .8 2.6 
Gross profit margin 85.7% 24.0% 
Net profit margin 24.5% 2.7Y0 
Dividends/net income .O% 25.2% 

Balance sheet percentages 
Cash and investments 
Receivables 
Inventories 
Other current assets 
Net PP&E 
Other assets and goodwill 

Total assets 

Payables and accruals 
Notes payable 
Other current liabilities 
LTD md capital leases 
Other liabilities 
Preferred stock 
Shareholders' equity 

Total liabilities and equity 

'NA, not applicable. 





C H A P T E R  

Financial Planning 

F inancial planning involves analyzing the financial flows of a The planning horizon depends on the company. Most firms 

company; forecast~ng the consequences of various invest- have a horizon of at least 1 year. Many will produce detailed plans for 

rnent, financing, and dividend decisions, and weighing the 1 year and more general financial plans for 3 to 5 years. Some com- 

effects of varlous alternatives. The idea 1s to determine where the firm panies will plan ahead 10 or even more years. Public util it ies and en- 

has been, where ~t IS now, and where it IS going-not only the most e r a  companies, having very long lead times for capltal proiects. 

l~kely course of events, but deviationsfro~n the inosl likely orrtcome. Thz make much longerf~nancial plans than do most conlpanies. 

advantage of financial planning IS that i t  forces management to take 

accountct poss~ble dev~etlonr from the company's antic~pated path. 

METHODS OF ANALYSIS 
Tnis chapter looks through the tool kit for financial planning and the analysis of 
past financial progress. One of the valuable aids we find is a funds-flow state- 
ment, with which a financial manager or a creditor may evaluate how a firm uses 
funds and may determine how these uses are financed. In addition to studying 
past flows, the analyst can evaluate future flows by means of a funds statement 
based on forecasts. Such a statement provides an efficient method for the financial 
manager to assess the growth of the company and its resulting financial needs 
as well as to determine the best way by which to finance those needs. In particu- 
lar, funds statements are very useful in planning intermediate- and long-term 
financing. 

In the analysis of future funds flows, we have the cash budget and pro f o m a  
statements. The cash budget is indispensable to the financial manager in determin- 
ing the short-term cash needs of the firm and, accordingly, in planning its short- 
term financing. When cash budgeting is extended to include a range of possible 
outcomes, the financial manager can evaluate the business risk and liquidity of the 
company and plan a realistic margin of safety. This margin of safety might come 
from adjusting the firm's liquidity cushion, rearranging the maturity structure of 
its debt, arranging a line of credit with a bank, or a combination of the three. Cash 
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budgets prepared for a range of possible outcomes are valuable also in appraising 
the ability of the company to adjust to unexpected changes in cash flows. The 
preparation of pro forma balance sheets and income statements enables the finan- 
cial manager to analyze the effect of various policy decisions on the future finan- 
cial condition and performance of the firm. 

The final method of analysis involves sustainable growth modeling. Here 
we determine whether the sales growth objectives of the company are consistent 
with its operating efficiency and with its financial ratios. This powerful tool of 
analysis allows us to simulate the likely effects of changes in target ratios when we 
move from a steady state environment. The integration of marketing, operational, 
and financial objectives permits better management of growth. 

SOURCE AND USE OF FUNDS 
The flow of funds in a firm may be visualized as a continuous process. For every 
use of funds, there must be an offsetting source. In a broad sense, the assets of a 
firm represent the net uses of funds: its liabilities and net worth represent net 
sources. A funds-flow cycle for a typical manufacturing company is illustrated 
in Fig. 13-1. For the going concern, there is really no starting or stopping point. 
A finished product is a variety of inputs-namely, raw material, fixed assets, 
and labor-ultimately paid for in cash. The product then is sold either for cash 
or on credit. A credit sale involves a receivable, which, when collected, becomes 
cash. If the selling price of the product exceeds aLl costs (including depreciation 
on assets) for a period of time, there is a profit for the period; if not, there is a 
loss. The reservoir of cash, the focal point in the figure, fluctuates over time with 
the production schedule, sales, collection of receivables, capital expenditures, 
and financing. On the other hand, reservoirs of raw materials, work in process, 
finished goods inventory, accounts receivable, and trade payables fluctuate with 
sales, the production schedule, and policies on managing receivables, invento- 
ries, and trade payables. 

The funds statement is a method by which we study the net funds flow be- 
tween two points in time. These points conform to beginning and ending financial 
statement dates for whatever period of examination is relevant-a quarter, a year, 
or 5 years. We must emphasize that the funds statement portrays net rather than 
gross changes between two comparable financial statements at different dates. For 
example, gross changes might be thought to include all changes that occur be- 
tween the two statement dates, rather than the sum of these changes-the net 
change as defined. Although an analysis of the gross funds flow of a firm over 
time would be much more revealing than an analysis of net funds flow, we are 
usually constrained by the financial information available, namely, balance sheets 
and income statements that span particular periods of time. Funds may be defined 
in several different ways, depending on the purpose of the analysis. Although they 
are often defined as cash, many analysts treat funds as working capital, a some- 
what broader definition. Other definitions are possible, although the two de- 
scribed are the most common by far. 

In what follows, we present two similar but somewhat different approaches 
to analyzing funds flows on a cash basis. The first is a traditional way used by 
many financial analysts. The second is an accounting statement of cash flows re- 
quired in the presentation of audited financial results. This statement supplements 
the balance sheet and income statement. 
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F I G U R E  1 3 - 1  
Funds flow within 

the firm 

Funds Statement on a Cash Basis 
Basically, one prepares a funds statement on a cash basis by (1) classifying net bal- 
ance sheet changes that occur between two points in time: changes that increase 
cash and changes that decrease cash; (2) classifying, from the income statement 
and the shareholders' equity statement, the factors that increase cash and the fac- 
tors that decrease cash; and (3) consolidating this information in a source and use 
of funds statement form. In the first of these steps, we simply place one balance 
sheet beside the other and compute the changes in the various accounts. 
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Funds flows 
ultimately 
impact cash. 

Sources of funds that increase cash are 

1. A net decrease in any asset other than cash or fixed assets 
2. A gross decrease in fixed assets 
3. A net increase in any liability 
4. Proceeds from the sale of preferred or common stock 
5. Funds provided by operations 

Funds provided by operations usually are not expressed directly on the income 
statement. To determine them, one must add back depreciation to net income after 
taxes. For Aldine Manufacturing Company, our example in the preceding chapter, 
we have (in thousands): 

Thus, the net income of Aldine understates funds provided by operations by 
$111,509. Depreciation is not a source of funds, for funds are generated only from 
operations. If operating losses before depreciation are sustained, funds are not pro- 
vided regardless of the magnitude of depreciation charges. 

Uses of funds include 

1. A net increase in any asset other than cash or fixed assets 
2. A gross increase in fixed assets 
3. A net decrease in any liability 
4. A retirement or purchase of stock 
5. Cash dividends 

To avoid double counting, we compute gross changes in fixed assets by adding de- 
preciation for the period to net fixed assets at the ending financial statement date 
and subtract from this amount net fixed assets at the beginning financial statement 
date. The residual represents the gross change in fixed assets for the period. If the 
residual is positive, as is usually the case, it represents a use of funds; if negative, it 
represents a source. 

Categorizing the Changes Once all sources and uses are computed, they may be 
arranged in statement form, so that we can analyze them better. Table 13-1 shows a 
source and use of funds statement for the Aldine Manufacturing Company for the 
fiscal year ended March 31,2002. The balance sheet and income statement for this 
corporation, on which the funds statement is based, are shown in Tables 12-1 and 
12-2. When we subtract the total uses of funds in Table 13-1 from the total sources, 
the difference should equal the actual change in cash between the two statement 
dates. If it does not, then the analyst must search for the cause of the discrepancy. 
Frequently, discrepancies will be due to equity adjustments, and the analyst 
should be alert to this possibility. 

In Table 13-1, we see that the principal uses of funds for the 2002 fiscal year 
were additions to fixed assets, increases in inventories and in investments, and a siz- 
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T A B L E  1 3 - 1  
Aldine Manufacturing Company Sources and Uses of Funds 
March 31,2001, to March 31,2002 (in thousands) 

Source and use 
statements tell us 
the major uses of 
funds and how those 
uses have been 
financed over time. 

able decrease in taxes payable. These uses were financed primarily by funds pro- 
vided bv operations in excess of dividends; by a decrease in accounts receivable; and 
by increases in bank loans, payables, and accruals. As sources exceeded slightly the 
uses of funds, cash and short-term investments rose by $2,647. In a sources and uses 
of funds analysis, it is useful to place cash dividends opposite net profits and addi- 
tions to fixed assets opposite depreciation. Doing this allows the analyst to evaluate 
easily both the amount of dividend payout and the increase in fixed assets. 

Accounting Statement of Cash Flows 
A statement of cash flows (using the "indirect" method employed by most firms) 
is shown in Table 13-2. Again, this statement is derived from balance sheet and in- 
come statement information in Tables 12-1 and 12-2. Notice that changes that in- 
crease cash, all other things the same, are shown as positive numbers, whereas 
changes that decrease cash are shown as negative numbers, and that they all ap- 
pear in a single column. This contrasts with the presentation in Table 13-1, where 
positive changes are shown in the sources column and negative changes in the 
uses column. 

Moreover, changes in Table 13-2 are categorized into operating activities, in- 
vesting activities, and financing activities. For many analysts, this categorization is 
helpful; no such categorization occurs in Table 13-1. A third difference is that the 
accounting statement of cash flows records gross investment in not only property, 
plant, and equipment (fixed assets) but also dispositions. The two are combined in 
Table 13-1. While not shown in Table 13-2, because there were none, repurchase of 
stock is a separate item in the accounting statement of cash flows. In the approach 
shown in Table 13-1, only the net change in stock is shown. 
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T A B L E  1 3 - 2  
Aldine Manufacturing Company Statement of Cash Flows 
March 31,2001, to March 31,2002 (in thousands) 

Having explained the differences, there are a number of similarities, as the 
reader can appreciate when comparing the two statements. The final reconcilia- 
tion, the change in cash position, +$2,647, is the same. Which approach, or both, 
the analyst uses is a matter of taste. The accounting statement of cash flows ap- 
pears in audited statements and does not have to be derived. This obviously is an 
advantage. The same generalizations are possible with either format. The irnpor- 
tant thing is to be able to quickly identify the major uses of funds and how those 
uses were financed. 
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Implications 
The analysis of funds statements gives us a rich insight into the financial opera- 
tions of a firm-an insight that will be especially valuable to you as a financial 
manager analyzing past and future expansion plans of the firm and the impact of 
these plans on liquidity. You can detect imbalances in the uses of funds and under- 
take appropriate actions. An analysis spanning the past several years might reveal 
a growth in inventories out of proportion with the growth of other assets and with 
sales. Upon analysis, you might find that the problem was due to inefficiencies in 
inventory management. Thus, a funds statement alerts you to problems that you 
can analyze in detail and take proper actions to correct. When a company has a 
number of divisions, individual funds statements may prove useful. These state- 
ments enable top management to appraise the performance of divisions in relation 
to the funds committed to them. 

Another use of funds statements is in the evaluation of the firm's financing. 
An analysis of the major sources of funds in the past reveals what portion of the 
firm's growth was financed internally and what portion externally. Funds state- 
ments are also useful in judging whether the company has expanded too fast and 
whether financing is strained. You can determine if trade credit has increased out 
of proportion to increases in current assets and sales. It is also revealing to analyze 
the mix of short- and long-term financing in relation to the funds needs of the firm. 
If these needs are primarily for fixed assets and permanent increases in working 
capital, you might be disturbed if a significant portion of total financing came from 
short-term sources. 

CASH BUDGETING 

Cash budgets 
are indispensible 
as a planning tool 
when you manage 
a seasonal 
business far cash. 

A cash budget is arrived at through a projection of future cash receipts and cash 
disbursements of the firm over various intervals of time. It reveals the timing and 
amount of expected cash inflows and outflows over the period studied. With this 
information, the financial manager is better able to determine the future cash 
needs of the firm, plan for the financing of these needs, and exercise control over 
its cash and liquidity. Though cash budgets may be made for almost any interval 
of time, monthly projections for a year are most common. This enables analysis of 
seasonal variations in funds flows. When cash flows are volatile, however, the in- 
terval may be shortened to a week. 

Preparation of the Cash Budget: Receipts 
The key to the accuracy of most cash budgets is the forecast of sales. This forecast 
can be based on an internal analysis, an external one, or both. With an internal ap- 
proach, sales representatives are asked to project sales for the forthcoming period. 
The product sales managers screen these estimates and consolidate them into sales 
estimates for product lines. The estimates for the various product lines then are 
combined into an overall sales estimate for the firm. The basic problem with an in- 
ternal approach is that it can be myopic. Significant trends in the economy and in 
the industry are often overlooked. 

For this reason, many companies use an external analysis as well. With an ex- 
ternal approach, economic analysts make forecasts of the economy and of industry 
sales for several years to come. They may use regression analysis to estimate the as- 
sociation between industry sales and the economy in general. After these basic pre- 
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dictions of business conditions and industry sales, the next step is to estimate mar- 
ket share by individual products, prices that are likely to prevail, and the expected 
reception of new products. Usually, these estimates are made in conjunction with 
marketing managers, but the ultimate responsibility should lie with the economic 
forecasting department. From this information, an external forecast of sales can be 
prepared. 

When the internal forecast of sales differs from the external one, as it is likely 
to do, a compromise must be reached. Past experience will show which of the two 
forecasts is more accurate. In general, the external forecast should serve as the foun- 
dation for the final sales forecast, often modified by the internal forecast. A final 
sales forecast based on both internal and external analyses is usually more accurate 
than either an internal or an external forecast by itself. The final sales forecast 
should be based on prospective demand, not modified initially by internal con- 
straints, such as physical capacity. The decision to remove these constraints will de- 
pend on the forecast. The value of accurate sales forecasts cannot be overestimated 
for most of the other forecasts, in some measure, are based on expected sales. 

Sales to Cash Receipts With the sales forecast out of the way, the next job is to 
determine the cash receipts from these sales. For cash sales, cash is received at the 
time of the sale; for credit sales, receipts do not come until later. How much later 
will depend on the billing terms given, the type of customer, and the credit and 
collection policies of the firm. The Continental Sheetmetal Company offers terms 
of net 30, meaning that payment is due within 30 days after the invoice date. In the 
company's experience, 90 percent of receivables are collected, on the average, 1 
month from the date of the sale, and 10 percent are collected 2 months from the 
date of the sale, with no bad-debt losses. Moreover, on the average, 10 percent of 
total sales are cash sales. 

If the sales forecasts are those shown in the first line of Table 13-3, we can 
compute a schedule of the expected sales receipts based on the foregoing assump- 
tions. This schedule appears in Table 13-3. For January, we see that total sales are es- 
timated to be $250,000, of which $25,000 are cash sales. Of the $225,000 in credit 
sales, 90 percent, or $202,500, are expected to be collected in February, and 10 per- 
cent, or $22,500, are expected to be collected in March. Similarly, sales in other 
months are estimated according to the same percentages. The firm should be ready 
to change its assumptions with respect to c~llectionswhen there is an underlying 
shift in the payment habits of its customers. 

From this example, it is easy to see the effect of a variation in sales on the 
magnitude and timing of cash receipts, all other things being held constant. For 
most companies, there is a degree of correlation between sales and collection expe- 
rience. In times of recession and sales decline, the average collection period is 
likely to lengthen; bad-debt losses are likely to increase. Thus, the collection expe- 
rience of a firm may reinforce a decline in sales and magnify the downward im- 
pact on total sales receipts. 

Other Receipts In addition to the collection of sales from a product or service, cash 
receipts may arise from the sale of assets, from sale of stock, from a debt issue, from a 
tax refund, and from fee income. For the most part, things of this sort are planned in 
advance and are predictable for purposes of cash budgeting. Suppose that Continen- 
tal Sheetmetal intends to sell $40,000 of used equipment in February. As a result, cash 
receipts in that month are $254,000 from Table 13-3 plus $40,000, or $294,000 in total. 
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T A B L E  1 3 - 3  
Schedule of Sales Receipts (in thousands) 

Receivable Collection Period 
Digressing for the moment, consider now how collection forecasts might be set up 
for cash budgeting purposes. In our example, we assumed 90 percent of credit 
sales in a given month was collected 1 month later and that 10 percent was col- 
lected 2 months later. If credit sales are steady throughout the month and each 
month has 30 days, this corresponds to an average collection period of 33 days (the 
weighted average of 30 and 60 days). If the average collection period were 30 days, 

Different lags in all credit sales would be collected 1 month later. That is, the $315,000 in December 
the collections of credit sales would be collected in January, and so forth. If the average collection 
sales result when period were 60 days, of course, collections would be lagged 2 months, so that the 
the average $315,000 in December would be collected in February. 
collections period If the average collection period were 45 days, however, one-half of December 
assumption is credit sales, or $157,500, would be collected in January and the other half in Febru- 
changed. ary. The assumption is that credit sales billed in the first half of December will be 

collected in the last half of January, and sales billed in the last half of December 
will be collected in the first half of February. Other months will reflect this lag 
structure as well. If the average collection period were 40 days, it is implied that 
two-thirds of December sales, or $210,000, will be collected in January and that 
one-third, or $105,000, will be collected in February. The weighted average of 
($ X 30 days) + ($x 60 days) equals 40 days. 

By similar reasoning, an average collection period of 50 days means that one- 
third of December credit sales, or $105,000, will be collected in January and two- 
thirds, or $210,000, will be collected in February. Similarly, the 30-day month can 
be divided into fifths, sixths, tenths, fifteenths, and thirtieths to come to grips with 
other average collection periods. The situation for tenths was illustrated in our ex- 
ample. Finally, if the average collection period were 37 days, the implication is that 
23/30 of December credit sales, or $241,500, will be collected in January, while 
7/30, or $73,500, will be collected in February. These are enough examples to illus- 
trate the effect of a change in average collection period assumptions on collections. 
With a computer-based spreadsheet program, it is an easy matter to set up lagged 
collections for credit sales. 
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Forecasting Disbursements 
Next comes a forecast of cash disbursements. Given the sales forecast, manage- 
ment may choose to gear production closely to seasonal sales, to produce at a rela- 
tively constant rate over time, or to have a mixed production strategy. Once a pro- 
duction schedule has been established, estimates can be made of the needs in 
materials, labor, and additional fixed assets. As with receivables, there is a lag be- 
tween the time a purchase is made and the time of actual cash payment. If suppli- 
ers give average billing terms of net 30 and the company's policy is to pay its bills 
at the end of this period, there is approximately a I-month lag between a purchase 
and the payment. If the production program of Continental Sheetmetal calls for 
the manufacture of goods in the month preceding forecasted sales, we might have 
a schedule like that in Table 13-4. As we see, there is a 1-month lag between the 
time of purchase and the payment for the purchase. As with the collection of re- 

A ,  

ceivables, payment for purchases can be lagged for other average payable periods. 
The setup is the same as illustrated for collections, and the lagged structure is facil- .,- 
itated using a computer-based spreadsheet program. 

Wages are assumed to increase with the amount of production. Generally, 
wages are more stable over time than are purchases. When production dips 
slightly, workers usually are not laid off. When production picks up, labor be- 
comes more efficient with relatively little increase in total wages. Only after a cer- 
tain point is overtime work required or do new workers have to be hired to meet 
the increased production schedule. Included in other expenses are general, admin- 
istrative, and selling expenses; property taxes; interest expenses; power, light, and 
heat expenses; maintenance expenses; and indirect labor and material expenses. 
These expenses tend to be reasonably predictable over the short run. 

In addition to cash expenses, we must take into account capital expenditures, 
dividends, federal income taxes, and any other cash outflows. Because capital ex- 
penditures are planned in advance, they usually are predictable for the short-term 
cash budget. As the forecast becomes more distant, however, prediction of these 
expenditures becomes less certain. Dividend payments for most companies are 
stable and are paid on specific dates. Estimation of federal income taxes must be 
based on projected profits for the period under review. Other cash outlays might 
consist of the repurchase of stock or payment of long-term debt. These outlays are 
combined with total cash expenses to obtain the schedule of total cash disburse- 
ments shown in Table 13-5. 

T A B L E  1 3 - 4  
Schedule of Disbursements for Purchases and Expenses (in thousands) 



Chapter 13  Financial P lann ing  397 
T A B L E  1 3 - 5  
Schedule of Cash Disbursements (in thousands) 

Net Cash Flow and Cash Balance 
Once we are satisfied that we have taken into account all foreseeable cash inflows 
and outflows, we combine the cash receipts and cash disbursements schedules to 
obtain the net cash inflow or outflow for each month. The net cash flow may then 
be added to beginning cash in January, which is assumed to be $100,000, and the 
projected cash position computed month by month for the period under review. 
This final schedule is shown in Table 13-6. 

The cash budget shown indicates that the company is expected to have a 
cash deficit in April and May. Its deficit is caused by a decline in collections 
through March, capital expenditures totaling $200,000 in February and March, and 
a cash dividend of $20,000 in March. With the increase in collections in May and 
June, the cash balance without financing rises to $13,500 in June. The cash budget 
indicates that peak cash requirements occur in April. If the firm has a policy of 
maintaining a minimum cash balance of $75,000 and of borrowing horn its bank to 
maintain this minimum, it will need to borrow an additional $66,000 in March. 
Additional borrowings will peak at $105,500 in April, after which they will decline 
to $61,500 in June, if all goes according to prediction. 

Alternative means of meeting the cash deficit are available. The firm may be 
able to delay its capital expenditures or its payments for purchases. Indeed, one of 
the principal purposes of a cash budget is to determine the timing and magnitude 
of prospective financing needs, so that the most appropriate method of financing 
can be arranged. When financing is not needed, the cash budget enables one to 
plan for the efficient transfer of excess funds from cash to marketable securities. 

T A B L E  1 3 - 6  
Net Cash Flow and Cash Balance (in thousands) 

)Includes sales receipts of $254,000 and cash sale of assets of $40,000. 
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Deviations from Expected Cash Flows 
Often there is a tendency to place considerable faith in the cash budget simply be- 
cause it is expressed in numbers. We stress again that a cash budget represents 
merely an estimate of fuhw cash flows. Depending on the care devoted to preparing 
the budget and the volatility of cash flows resulting from the nature of the business, 
actual cash flows will deviate more or less widely from those that were expected. In 
the face of uncertainty, we must provide information about the range of possible out- 
comes. Analyzing cash flows under only one set of assumptions, as is the case with 
conventional cash budgeting, results in a faulty perspective of the future. 

To take into account deviations from expected cash flows, it is desirable to work 
out additional cash budgets. We might want to base one cash forecast on the assump- 
tion of a maximum probable decline in business and another on the assumption of 
the maximum probable increase in business. With a spreadsheet program, it is a sim- 
ple matter to change assumptions and produce a new ending cash row in Table 13-6. 

The final product of these simulations might be a series of distributions of 
end-of-the-month cash without financing. Figure 13-2 shows relative frequency 
distributions for the months of January through June. Bar graphs are used, as these 
are usually the product of a simulation. The most likely values of ending cash are 
depicted by the highest bar; these conform with the values shown in Table 13-6. 
We note that although several of the distributions are reasonably symmetrical, oth- 
ers are skewed. In particular, the distributions for March and April are skewed to 
the left. As a result, the need for cash during these months might be considerably 
greater than that depicted in Table 13-6. It is clear that the type of information por- 
trayed in Fig. 13-2 better enables management to plan for contingencies than does 
information giving only single-point estimates of monthly cash flows. 

From the standpoint of internal planning, it is far better to allow for a range 
of possible outcomes than to rely solely on the expected outcome. This allowance 
is particularly necessary for firms whose business is relatively unstable. If a com- 
pany bases its plans on only expected cash flows, it is likely to be caught flat- 
footed if there is a significant deviation from the expected outcome. An unforeseen 
deficit in cash may be difficult to finance on short notice. Therefore, it is essential 
for the firm to be honest with itself and attempt to minimize the costs associated 
with deviations from expected outcomes. It may do this by taking the steps neces- 
sary to ensure accuracy and by preparing additional cash budgets to take into ac- 
count the range of possible outcomes. 

PRO FORMA STATEMENTS 
In addition to projecting the cash flow of a firm over time, it often is useful to pre- 

Pro forma pare a projected, or pro forma, balance sheet and income statement for selected fu- 
statements project ture dates. A cash budget gives us information about only the prospective future 
forward the balance cash positions of the firm, whereas pro forma statements embody forecasts of all 
sheet and income assets and liabilities as well as of income statement items. Much of the information 
statement. that goes into the preparation of the cash budget, however, can be used to derive a 

pro forma statement. As before, the key to accuracy is the sales forecasts. 

Pro Forma Income Statement 
The pro forma income statement is a projection of income for a period of time in 
the future. As was true of our cash budget, the sales forecast is the key to schedul- 
ing production and estimating production costs. The analyst may wish to evaluate 
each component of the cost of goods sold. A detailed analysis of purchases, pro- 
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January February March 

April 

ENDING CASH (in thousands of dollars) 

F I G U R E  1 3 - 2  
Distribution of ending cash 

duction wages, and overhead costs is likely to produce the most accurate forecasts. 
Often, however, costs of goods sold are estimated on the basis of past ratios of 
costs of goods sold to sales. 

Selling, general, and administrative expenses are estimated next. Because 
these expenses usually are budgeted in advance, estimates of them are fairly accu- 
rate. Typically, these expenses are not overly sensitive to changes in sales in the 
very short run, particularly to reductions in sales. Next, we estimate other income 
and expenses as well as interest expenses to obtain net income before taxes. In- 
come taxes are then computed-based on the applicable tax rate-and deducted, 
to arrive at estimated net income after taxes. All of these estimates are then com- 
bined into an income statement. 

Continuing Our Illustration To illustrate for Continental Sheetmetal Company, 
suppose projected sales for January through June in Table 13-3 are $1,730,000, as 
reflected in our cash budget in Table 13-3. In the cash budget, the cost of goods 
sold is not depicted directly. However, we know that purchases fall into this cate- 
gory. For financial statement purposes, the purchases associated with January 
through June sales are those for December through May, because production oc- 
curs in the month preceding forecasted sales. Purchases are shown in Table 13-4, 
and they total $690,000 for December through May. Wages also are a cost of goods 
sold, and here, too, the relevant period for financial statement purposes is Decem- 
ber through May. For this period, wages totaling $505,000 are expected to be paid 
(see Table 13-4). We stated earlier that depreciation of $110,000 was expected for 
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the January-June period. Other expenses (selling, general, and administrative) 
are expected to be $50,000 a month and are also shown in Table 13-4. For the 6- 
month period they total $300,000. Finally, assume an income tax rate of 40 percent. 
Given this information, we can derive a pro forma income statement for the Janu- 
ary-June period (in thousands): 

Sales 
Cost of goods sold 

Purchases 

expenses 

The pro forma income statement need not be based on a cash budget. In- 
stead, one can make direct estimates of all the items. By first estimating a sales 
level, one can multiply historical ratios of cost of goods sold and various expense 
items by the level in order to derive the statement. Where historical ratios are no 
longer appropriate, new estimates should be employed. 

Pro Forma Balance Sheet 
Let us prepare a pro forma balance sheet for Continental Sheetmetal for June 30. 
The company has the following balance sheet at December 31 (in thousands): 

Receivables at June 30 can be estimated by adding to the receivable balance at De- 
cember 31 the total projected credit sales from January through June, less total pro- 
jected credit collections for the period. On the basis of the information in the cash 
budget, receivables at June 30 would be $342,000 + $31,500, or $373,500. 

Estimates Based on Turnover If a cash budget is not available, the receivable bal- 
ance may be estimated on the basis of a turnover ratio. This ratio, which depicts 
the relationship between credit sales and receivables, should be based on past ex- 
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Pro formas 
can be based on 
the cash budget 
or on turnover 
ratios and 
percents of 
sales. 

perience. To obtain the estimated level of receivables, projected sales are simply di- 
vided by the turnover ratio. If the sales forecast and turnover ratio are realistic, the 
method will produce a reasonable approximation of the receivable balance. The es- 
timated investment in inventories at June 30 may be based on the production 
schedule, which, in turn, is based on the sales forecast. This schedule should show 
expected purchases, the expected use of inventory in production, and the expected 
level of finished goods. On the basis of this information, together with the begin- 
ning inventory le;el, a pro forma estimate of inventory can be made. 

Rather than use the production schedule, estimates of future inventory can 
be based on a turnover ratio of cost of goods sold to inventory. This ratio is ap- 
plied in the same manner as for receivables, except that we solve for the ending in- 
ventory position that emanates from the average. We have 

Cost of goods sold - - Turnover (13-1) 
(Beginning + Ending inventory) /2 ratio 

Given an assumed turnover ratio and assumed cost of goods sold figure, and 
knowing the beginning inventory, we rearrange the equation to solve for the un- 
known: 

2(C of GS) 
Ending inventory = - - - Beginning inventory 

Turnover ratio 

If the estimated inventory turnover ratio in our example were 3.39 and the esti- 
mated cost of goods sold were $1,305,000, we would have (with rounding) 

Ending inventory = 2(1r305'000) - 350,000 = $420,000 
3.39 

Thus, $420,000 would be our estimate of inventory on June 30, a figure that repre- 
sents a moderate increase over the inventory level of December 31, in keeping 
with the buildup in sales. 

Fixed Asset Estimate Future net fixed assets are estimated by adding planned ex- 
penditures to existing net fixed assets and subtracting from this sum depreciation 
for the period, plus any sale of fixed assets at book value. From the cash budget, we 
note that capital expenditures are estimated at $200,000 over the period and that 
$40,000 in fixed assets will be sold at what we assume to be their depreciated book 
values. If depreciation for the period is expected to be $110,000, the expected net 
addition to fixed assets would be $50,000, ($200,000 - $40,000 - $110,000), and pro- 
jected net fixed assets at June 30 would be $850,000. Because capital expenditures 
are planned in advance, fixed assets generally are fairly easy to forecast. 

Liability Estimates Turning now to the liabilities, we estimate accounts payable 
by adding total projected purchases for January through June, less total projected 
cash payments for purchases for the period, to the December 31 balance. Our esti- 
mate of accounts payable, therefore, is $200,000 + $50,000, or $250,000. The calcula- 
tion of accrued wages and expenses is based on the production schedule and the 
historical relationship between these accruals and production. We assume the esti- 
mate of accrued wages and expenses to be $240,000. Income taxes payable are esti- 
mated by adding to the current balance taxes on forecasted income for the 6- 
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month period, less the actual payment of taxes. If income taxes for the period are 
forecast at $50,000, and Continental Sheetmetal is scheduled to make $60,000 in ac- 
tual payments, estimated accrued income taxes at June 30 would be $60,000 
($70,000 beginning balance + $50,000 - $60,000). 

Equity, Cash, and Borrowing Estimates Shareholders' equity at June 30 would 
be that at December 31 plus profits after taxes for the period, less the amount of 
cash dividends to be paid. Assuming $75,000 in after-tax profits from the pro 
forma income statement, shareholders' equity at June 30 would be $1,022,000 plus 
$75,000 minus dividends of $40,000, or $1,057,000. Two items remain: cash and 
bank loans. We see from the cash budget that estimated cash at June 30 would be 
$13,500 without additional financing. If the firm has the policy of maintaining a 
minimum cash balance of $75,000, and borrowing from its bank to maintain this 
balance, cash at June 30 would be $75,000, and bank borrowings would increase by 
$61,500 to $111,500. In general, cash and notes payable serve as balancing factors in 
the preparation of pro forma balance sheets, whereby assets and liabilities plus 
shareholders' equity are brought into balance. 

Putting It Together Once we have estimated all the components, they are com- 
bined into a balance sheet format. The pro forma balance sheet at June 30 for Con- 
tinental Sheetmetal is (in thousands) 

Use of Ratios and Implications 
As before, the cash budget method is but one way to prepare a pro forma statement. 
One can also make direct estimates of all the items on the balance sheet by projecting 
financial ratios into the future and then making estimates on the basis of these ratios. 
Receivables, inventories, accounts payable, and accrued wages and expenses are fre- 
quently based on historical relationships to sales and production when a cash bud- 
get is not available. For example, if the average collection period is 45 days, turnover 
would be eight times a year. If receivables were $500,000 but the firm were predict- 
ing a $2 million increase in sales for the coming year, it would take approximately $2 
miUion/8 = $250,000 in additional receivables to support the added sales. Thus, the 
level of receivables 1 year hence might be forecast at $750,000. 

Pro forma statements allow us to study the composition of expected future bal- 
ance sheets and income statements. Financial ratios may be computed for analysis of 
the statements; these ratios and the raw figures may be compared with those for pres- 
ent and past balance sheets. Using this information, the financial manager can ma- 
lyze the direction of change in the financial condition and performance of the firm 
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over the past, present, and future. If the firm is accustomed to making accurate esti- 
mates, the preparation of a cash budget, pro forma statements, or both literally forces 
it to plan ahead and to coordinate policy in the various areas of operation. Continual 
revision of these forecasts keeps the firm alert to changing conditions in its environ- 
ment and in its internal operations. Again, it is useful to prepare more than one set of 
pro forma statements to take into account the range of possible outcomes. 

SUSTAINABLE GROWTH MODELING 

Sustainable 
growth rate is the 
maximum percent 
increase in sales that 
is possible, given a 
set of target financial 
and operating ratios. 

The management of growth requires careful balancing of the sales objectives of the 
firm with its operating efficiency and financial resources. Many a company over- 
reaches itself financially at the altar of growth; the bankruptcy courts are filled 
with such cases. The trick is to determine what sales growth rate is consistent with 
the realities of the company and of the financial marketplace. In this regard, sus- 
tainable growth modeling is a powerful planning tool and has found enthusiastic 
use in companies like Hewlett-Packard. In the way of definition, the sustainable 
growth rate (SGR) is the maximum annual percentage increase in sales that can be 
achieved based on target operating, debt, and dividend-payout ratios. If actual 
growth exceeds the SGR, something must give, and frequently it is the debt ratio. 
By modeling the process of growth, we are able to make intelligent trade-offs. 

Steady-State Model 
To illustrate the calculation of a sustainable growth rate, we begin with a steady- 
state model where the future is exactly like the past with respect to balance sheet 
and performance ratios. Assumed also is that the firm engages in no external eq- 
uity financing; the equity account builds only through earnings retention. Both of 
these assumptions will later be relaxed when we consider sustainable growth 
modeling under changing assumptions. 

Variables Employed In a steady-state environment, the variables necessary to 
determine the sustainable growth rate are 

A/S = total assets-to-sales ratio 
NP/S = net profit margin (net profits divided by sales) 

b = retention rate of earnings (1 - b is the dividend-payout ratio) 
DEq. = debt-to-equity ratio 

So = most recent annual sales (beginning sales) 
AS = absolute change in sales from the most recent annual sales 

The first four variables are target variables. The total assets-to-sales ratio is a 
measure of operating efficiency, the reciprocal of the traditional asset turnover ra- 
tio. The lower the ratio, the more efficient the utilization of assets. In turn, this ra- 
tio is a composite of (1) receivable management, as depicted by the average collec- 
tion period; (2) inventory management, as indicated by the inventory turnover 
ratio; (3) fixed-asset management, as reflected by the throughput of product 
through the plant; and (4) liquidity management, as suggested by the proportion 
of and return on liquid assets. For purposes of illustration, we assume liquid assets 
are kept at moderate 1evels.l 

'If this i s  not the case, it may be better to use the operating-assetstosales ratio. 
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The net profit margin is a relative measure of operating efficiency, after tak- 
ing account of all expenses and income taxes. Though both the assets-to-sales ratio 
and the net profit margin are affected by the external product markets, they largely 
capture internal management efficiency. The earnings retention rate and the debt 
ratio should be determined in keeping with dividend and capital structure theory 
and practice. They are influenced importantly by the external financial markets. 
Our purpose is not to touch on how they are established, as that is done elsewhere 
in this book, but to incorporate them in the planning model presented. 

Sustainable Growth Rate With these variables, we can derive the sustainable 
growth rate (SGR). The idea is that an increase in assets (a use of funds) must 
equal the increase in liabilities and shareholders' equity (a source of funds). The 
increase in assets can be expressed as AS (AIS), the change in sales times the total 
assets-to-sales ratio. The increase in shareholders' equity (through retained earn- 
ings) is b(NP/S)(S, + AS), or the retention rate times the net profit margin times to- 
tal sales. Finally, the increase in total debt is simply the equity increase multiplied 
by the target debt-to-equity ratio, or [b(NlJ/S)(SO + AS)] D/Eq. Putting these things 
together, we have2 

Retained 
Asset earnings Increase in 

increase increase debt 

By rearrangement, this equation can be expressed as3 

AS 

so 
o r  SGR = -- 

'This is the same formulation as in Robert C. Higgins, Analysis for Financial Managemfnt (Homewood, IL: 
Richard D. Irwin, 1984), chap. 5. 

'Equation (13-2) can be expressed as 

4512) - bp)k + $ ) A s = b F ) ( l  +$)so 

A S [ ( ~ ) - ~ ~ ) ~ + ~ ) ] = ~ ( ~ ( I + $ ) ~  
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Most situations 
do not conform to 
steady-state 
modeling, so 
year-by-year 
modeling is in order. 

T A B L E  1 3 - , 7  
Initial Inputs and Variables Used to Illustrate 
Sustainable Growth Rates 

This is the maximum rate of growth in sales that is consistent with the target 
ratios. Whether or not this growth rate can be achieved, of course, depends on the 
external product markets and on the firm's marketing efforts. A particular growth 
rate may be feasible financially, but the product demand simply may not be there. 
Implicit in the formulations presented is that depreciation charges are sufficient to 
maintain the value of operating assets. A final caveat has to do with interest on 
new borrowings. The implicit assumption is that all interest expenses are incorpo- 
rated in the target net profit margin. Although it would be possible to specify in- 
terest costs separately, it complicates the modeling considerably with simultane- 
ous equations. As sustainable growth modeling is a broad-gauged planning tool, 
we will skirt this dimension. 

Illustration Suppose a company were characterized by the data shown in Table 
13-7. If this were the case, the sustainable growth rate would be 

SGR = 
.70(.W (1.80) = 9,17% 

.60 - [.70(.04) (1.80)] 

Thus, 9.17 percent is the sales growth rate consistent with the steady-state vari- 
ables shown in Table 13-7. It can be demonstrated that initial equity increases by 
9.17 percent to $109.17 and that debt grows by 9.17 percent to $87.34, as everything 
increases in stable equilibrium. If the actual growth rate is other than 9.17 percent, 
however, one or more of the variables must change. In other words, operating effi- 
ciency, leverage, or earnings retention must change or there must be the sale or re- 
purchase of stock. 

Modeling under Changing Assumptions 
To see what happens when we move from steady state, and variables change from 
year to year, we must model sustainable growth in a different way. In effect, the sales 
the previous year and equity at the previous year end serve as foundations on which 
to build year-by-year modeling. Also, we express dividends in terms of the absolute 
amount that a company wishes to pay, as opposed to a payout ratio. Finally, we allow 
for the sale of common stock in a given year, though this can be specified as zero. 

With these variables, the sustainable growth rate in sales for the next year, 
SGR in decimal form, becomes 
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where New Eq. is the amount of new equity capital raised, Div. is the absolute 
amount of annual dividend, and S/A is the sales-to-total-assets ratio. The latter is 
simply the reciprocal of the assets-to-sales ratio that we used before. Intuitively, the 
numerator in the first bracket in Eq. (13-4) represents the sales that could occur on 
the basis of existing capital plus any change occasioned by common stock sales or 
dividends. The equity base is expanded by the debt employed and then multiplied 
by the sales-to-asset ratio. The denominator in the first bracket is 1 minus the target 
earning power of the company, (NP/S) @/A), magnified by the proportion of debt 
employed. When the numerator is divided by the denominator, we obtain the new 
level of sales that can be achieved. In the last bracket, we divide this new level by be- 
ginning sales to determine the change in sales that is sustainable for the next year. 

SGR = 

Our Earlier Illustration To illustrate, suppose the target dividend were $3.93 
million, no new equity issuance was planned, and the other variables in Table 13-7 
held. The sustainable growth rate, using Eq. (134),  is 

-(En., + New Eq. - Div.) + $1 (i) 
- I [:I - (134)  

SGR = 
(100 - 3.93) (1.80) (1.6667) [ 1 - [(.04) (1.80) (1.6667)] ] [&I - = 9.17Y0 

This is exactly the same as computed with the steady-state model, Eq. (13-3), because 
a dividend of $3.93 million corresponds to an earnings retention rate of .70. Note also 
that an assets-tosales ratio of .60 i's the same as a salekto-assets ratio of 1.6667. 

Varying Our Assumptions Suppose now that the target assets-to-sales ratio is .55 (a 
sales-to-assets ratio of 1.8182) instead of .60. Moreover, the target net profit margin 
is also better, .05 instead of .04. Finally, the target debt-to-equity ratio is moved from 
.80 to 1.00. Ass-g a dividend of $4 million, the sustainable growth rate becomes 

(100 - 4 )  (2.00) (1.8182) 
SGR = [ l  - - l(0.5) (2.00) (1.8182)]] [A] - 1 = 42.22% 

This substantial increase in SGR is due to improved operating efficiency, which 
generates more retained earnings, and a higher debt ratio. It is important to recog- 
nize that the sales growth rate possible is for 1 year only. Even if operating effi- 
ciency continues on an improved basis, the debt ratio would have to increase con- 
tinually to generate an SGR of 42.22 percent. The change in debt ratio affects all 
assets, not just the growth component. 

To illustrate, suppose the debt-to-equity ratio were to remain at 1.00 and the 
other ratios also stayed the same. At the end of the year, we would be building 
from higher equity and sales bases: 
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Assets-to-sales is  
a sensitive driver of 
the sustainable 
growth rate for 
capital-intensive 
businesses. 

The SGR for year 2 becomes 

Thus, the model produces the SGR year by year in a changing environment. Just 
because a high SGR is possible one year does not mean that this growth rate is sus- 
tainable in the future. In fact, it will not be sustainable unless further variable 
changes in the same direction occur. In this sense, it represents a one-shot occur- 
rence. 

Let us return to our earlier example that produced a 9.17 percent SGR under 
the assumptions of 

NP/S = .04 S/A = 1.6667 DKq.  = .80 Div. = $3.93 

If the company were to raise $10 million in new equity capital, we would have 

(100 + 10 - 3.93) (1.80) (1.6667) 
SGR = 

1 - [(.04) (1.80) (1.6667)] -1 [A] - 1 = 20.54% 

This SGR value is higher than earlier because of the new equity infusion, which, - - - 
again, may be a one-shot occurrence. In summary, sustainable growth modeling 
year by year is considerably different from steady-state modeling. 

Solving for Asset Turnover 
With any five of the six variables, together with beginning equity and beginning 
sales, it is possible to solve for the sixth. For example, suppose we wished to deter- 
mine the assets-to-sales ratio consistent with a growth in sales of 25 percent next 
year and the following other target variables: 

NP/S = .05 DBq.  = .50 Div. = $4 New Eq. = $10 

The relevant formula is 

and solving for our example, we have 

This suggests that the company will need to have an assets-to-sales ratio of .50 if it 
is to grow at a 25 percent rate next year. This assumes a 5 percent net profit margin 
and the sale of $10 million in new equity capital. 
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Solvingfor the Debt Ratio 
I f  a sales growth rate of 25 percent is again desired but a sales-to-assets ratio of 
1.70 is all that is Likely (assets-to-sales ratio of .5882), we might be interested in the 
debt-to-equity ratio consistent with this and the other variables. The relevant for- 
mula is 

For our example 

D -- - 
(1.25) 300 

Eq. [I00 + 10 - 4 + (.05) (1.25)300] [1.70] 
- 1 = .7682 

If the sales-to-assets ratio were 1.70 instead of 2.00, an increase in debt ratio from 
.50 to .7682 would be necessary to sustain a growth in sales of 25 percent next year. 
Thus, the sales-to-assets ratio and the debt-to-equity ratio have powerful effects 
on the results. 

Solving for the Net Profit Margin 
Suppose the company wished to grow at 20 percent in sales, raise no new equity 
capital, and had other target variables of 

S/A = 1.90 D/Eq. = .60 Div. = $4 

It now wishes to determine the net profit margin it would need to achieve to make 
this happen. The formula is 

= 1  I + -  - - (Eq., + New Eq. - Div.) " S I( . ( )  (1 + SGR) 4 (13-7) 

which, for our example, becomes 

To achieve a 20 percent growth in sales in the face of no new equity financing, the 
net profit margin needs to be 6.23 percent. 

Solving for the Dividend 
The dividend, if treated as a residual in a sustainable growth model, can be deter- 
mined with the following formula: 

(1 + SGR)S, + New Eq. 
(1 + SGR)S, 

(13-8) 

Suppose that our company wishes to grow sales by 25 percent and has the 
following other target variables: 
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S/A = 1.85 D/Eq. = .70 NP/S = .05 New Eq. = $10 

Using Eq. (13-8), the dividend possible is 

Div. = 100 + (.05) (1.25) 300 + 10 - 
(1.25) 300 
(1.70) 1.85 

With new equity of $10, the company would be able to pay a dividend of almost 
this amount. 

Solving for New Equity 
For the sake of completeness, we consider the remaining variable, the sale of new 
equity. Like the dividend, this becomes a residual once we know the other five. 
The formula is 

Suppose the company still wanted to grow at a 25 percent rate, but the other target 
variables were 

S/A = 1.8 D/Eq. = .60 NP/S = .04 Div. = $4 

Solving for new equity required to sustain sales growth while being consistent 
with the other target variables 

New Eq. = 300 - 100 - [(.&) (1.25) 3001 + 4 = $19.21 
(1.6) (1.8) 

Thus, a sizable equity infusion is necessary to sustain a 25 percent increase in sales. 
This is due to a lower debt/equity ratio, a slightly lower asset turnover, and a 
lower net profit margin than were assumed in the dividend example. 

Implications 
By simulation, then, one is able to gain insight into the sensitivity of certain 
variables in the overall growth picture. By programming the formulas presented, 
these simulations can be made with ease. For most situations we are interested in 
the first four target variables and their sensitivity. Usually, the dividend and any 
new equity are taken as given. When not, we can solve for them in the manner 
illustrated. In Table 13-8, certain simulations are shown where the missing 
variables for which we solve are boxed. 

To grow in a stable, balanced way, the equity base must grow proportionally 
with sales. When this is not the case, one or more of the financial ratios must change 
in order for the divergence in the two growth rates to be accommodated. By putting 
things into a sustainable growth model, we are able to check the consistency of vari- 
ous growth plans. Often in corporate planning the company wants a number of good 
things: high sales growth, manufacturing flexibility, moderate use of debt, and high 
dividends. However, these things may be inconsistent with one another. 



410 P a r t  1V Tools of F i n a n c i a l  A n a l y s i s  a n d  C o n t r o l  

T A B L E  1 3 - 8  
Simulations Using Sustainable Growth Modelingx 

'Beginning sales - $300, beginning equty = $lUU 

Sustainable growth modeling enables one to check for such inconsistency. In 
this way, more informed and wiser marketing, finance, and manufacturing decisions 
can be reached. Sustainable growth modeling provides an integrative tool for helping 
the decision-making process. With the current emphasis in corporations on return on 
assets and on asset management, such modeling can play an integral part. 

Continuing our examination of the analybcal 
tools of the financial manager, we looked at 
source and use of funds statements, the cash 
budget, pro forma statements, and sustainable 
growth modeling. The funds statement on a 
cash basis (either a traditional sources and uses 
statement or an accounting statement of cash 
flows) gives the financial analyst considerable 
insight into the uses of funds and how these 
uses are financed over a specific period of time. 
Funds-flow analysis is valuable in analyzing 
the commitment of funds to assets and in plan- 
ning the firm's intermediate- and long-term fi- 
nancing. The flow of funds studied, however, 
represents net rather than gross transactions 
between two points in time. 

A cash budget is a forecast of the future 
cash receipts and cash disbursements of a firm. 
This forecast is particularly useful to the finan- 
cial manager in determining the probable cash 
balances of a company in the near future and 
in planning for the financing of prospective 
cash needs. In addition to analyzing expected 
cash flows, the financial manager should take 
into account possible deviations from the ex- 

pected outcome. An analysis of the range of 
possible outcomes enables management to bet- 
ter assess the efficiency and flexibility of the 
firm and to determine the appropriate margin 
of safety. 

We considered the preparation of pro 
forma balance sheets and income statements. 
These statements give financial managers insight 
into the prospective future financial condition 
and performance of the firm, giving them yet an- 
other tool for financial planning and control. 

Finally, we took up sustainable growth 
modeling and learned that it is a powerful 
tool for checking the consistency between 
sales growth goals, operating efficiency, and 
financial objectives. Two variations of the 
model exist; steady state, where the equity 
base and sales grow in concert; and unbal- 
anced growth, where the ratios and growth 
change from year to year. With the latter, the 
sustainable growth rate is determined year by 
year. Given a desired growth in sales, through 
simulation, one is able to determine the oper- 
ating and financial variables necessary to 
achieve it. 



C h a p t e r  13 F i n a n c i a l  P l a n n i n g  411 

Sel f - cor rec t ion  Problems 

1. Serap-Jones, Inc., had the following financial statements for 20x1 and 20x2. 
a. Prepare a source and use of funds statement on a cash basis. 
b. Prepare an accounting statement of cash flows. 
c. Evaluate your findings. 

Assets 
Cash and cash equivalents $ 140,000 $ 31,000 
Accounts receivable 346,000 528,000 
Inventories 432,000 683,000 

Current assets $ 918,000 $1,242,000 
Net fixed assets 1,113,000 1,398,000 
Total $2,031,000 $2,640,000 - 

Liabilities and equity 
Accounts payable $ 413,000 $ 627,000 
Accruals 226,000 314,000 
Bank borrowings 100,000 235,000 

Current liabilities $ 739,000 $1,176,000 
Common stock 100,000 100,000 
Retained earnings 1,192,000 1364,000 

Total $2,031,000 $2,640,000 

Note: Deprccintion was $189,000 for 20x2 and no d~vldends were paid. 

2. Consider the balance sheet of Rodriguez Malting Company at December 31 (in 
thousands). The company has received a large order and anticipates the need 
to go to its bank to increase its borrowings. As a result, it has to forecast its 
cash requirements for January, February, and March. Typically, the company 
collects 20 percent of its sales in the month of sale, 70 percent in the subse- 
quent month, and 10 percent in the second month after the sale. All sales are 
credit sales. 

Cash $ 50 Accounts payable $ 360 
Accounts receivable 530 Bankloan 400 
Inventories 545 Accruals 212 - - 

Current assets $1,125 Current liabilities $ 972 
Net fixed assets 1,836 Long-term debt 450 

Common stock 100 
Retained earnings 1,439 - - 

Total assets $2,961 - Total Liabilities and equity $2,961 - 
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Purchases of raw materials to produce malt are made in the month prior to the 
sale and amount to 60 percent of sales in the subsequent month. Payments for 
these purchases occur in the month after the purchase. Labor costs, including 
overtime, are expected to be $150,000 in January, $200,000 in February, and 
$160,000 in March. Selling, administrative, taxes, and other cash expenses are 
expected to be $100,000 per month for January through March. Actual sales in 
November and December and projected sales for January through April are as 
follows (in thousands): 

November $500 January $ 600 March $650 
December 600 February 1,000 April 750 

On the basis of this information: 
a. Prepare a cash budget for the months of January, February, and March. 
b. Determine the amount of additional bank borrowings necessary to 

maintain a cash balance of $50,000 at all times. 
c. Prepare a pro forma balance sheet for March 31. 

3. Zippo Industries has equity capital of $12 million, total debt of $8 million, and 
sales last year of $30 million. 

a. It has a target assets-to-sales ratio of .6667, a target net profit margin of 
.04, a target debt-to-equity ratio of .6667, and a target earnings reten- 
tion rate of .75. In steady state, what is its sustainable growth rate? 

b. Suppose, now, the company has established for next year a target 
assets-to-sales ratio of .62, a target net profit margin of .05, and a target 
debt-to-equity ratio of 30. It wishes to pay an annual dividend of $.3 
million and raise $1 million in equity capital next year. What is its 
sustainable growth rate for next year? Why does it differ from that in 
part a? 

1. Galow Fish Canning Company reports the following changes from the preceding 
year end. Categorize each change as either a source of funds or a use of funds. 

Item Change 

Cash 
Accounts receivable 
Inventory 
Gross fixed assets 
Depreciation 
Accounts payable 
Accruals 
Long-term debt 
Net profit 
Dividends 
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2. Kohn Corporation comparative balance sheets at December 31 (in millions): 

Assets 20x1 20x2 Liabilifies and Equity 

Cash $ 5  $ 3 
Accounts receivable 15 22 
Inventories 12 15 
Fixed assets, net 50 55 
Other assets 8 5 - - 

Total assets $90 $100 
= - 

Notes payable 
Accounts payable 
Accrued wages 
Accrued taxes 
Long-term debt 
Common stock 
Retained earnings 

Total liabilities 
and equity 

Kohn Corporation statement of income and retained earnings year ended 
December 31,20x2: 

Net sales 
Expenses 

Cost of goods sold 
Selling, general, and administrative 
Depreciation 
Interest 

Net income before taxes 
Less: Taxes 

Net income 
Add: Retained earnings at 12/31 /XI 

Subtotal 
Less: Dividends 

Retained earnings at 12/31/x2 

a. Prepare a source and use of funds statement on a cash basis for 20x2 
for the Kohn Corporation. 

b. Prepare an accounting statement of cash flows. 
c. Prepare a source and use of working capital statement for 20x2. 
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3. Financial statements for the Sennet Corporation follow: 

Sennet Corporation Balance Sheet, December 31 (in millions) 

20x1 20x2 20x1 20x2 

Cash $ 4  $ 5 Accounts payable $ 8  $10 
Accounts receivable 7 10 Notes payable 5 5 
Inventory - 12 15 Accrued wages 2 3 - 

Current assets $23 $30 Accrued taxes 3 2 - - 
Net plant 40 40 - - Current liabilities $18 $20 

Long-term debt 20 20 
Common stock 10 10 
Retained earnings 20 15 - 

Total liabilities 
Total assets $63 and equity $63 = $70 - - = $70 - - 

Sennet Corporation Income Statement, 
20x2 (in millions) 

Sales $95 
Cost of goods sold $50 
Selling, general, and administrative expenses 15 
Depreciation 3 
Interest 

Net income before taxes 
Taxes 

Net income 

a. Prepare a source and use of funds statement for Sennet. 
b. Prepare a source and use of working capital statement. 

4. Prepare a cash budget for the Ace Manufacturing Company indicating re- 
ceipts and disbursements for May, June, and July. The firm wishes to maintain 
a minimum cash balance of $20,000 at all times. Determine whether or not 
borrowing will be necessary during the period, and if it is, when and for how 
much. As of April 30, the firm had a balance of $20,000 in cash. 

Actual Sales Forecasted Sales 

January $50,000 May $ 70,000 
February 50,000 June 80,000 
March 60,000 July 100,000 
April 60,000 August 100,000 
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Accounts receivable: 50 percent of total sales are for cash. The remaining 50 per- 
cent will be collected equally during the following 2 months (the firm incurs a 
negligible bad-debt loss). 
Cost of goods manufactured: 70 percent of sales; 90 percent of this cost is paid 
during the first month after incurrence, the remaining 10 percent is paid the 
following month. 
Sales and administrative expenses: $10,000 per month plus 10 percent of sales. 
All of these expenses are paid during the month of incurrence. 
Interest payments: Semiannual interest of $18,000 is paid during July. An an- 
nual $50,000 sinking-fund payment is also made at that time. 
Dividends: A $10,000 dividend payment will be declared and made in July. 
Capital expenditures: $40,000 will be invested in plant and equipment in June. 
Taxes: Income tax payments of $1,000 will be made in July. 

5. Downeast Nautical Company expects sales of $2.4 million next year and ex- 
pects sales of the same amount the following year. Sales are spread evenly 
throughout the year. On the basis of the following information, prepare a pro 
formabalance sheet and income statement for year end: 

Cash = minimum of 4 percent of annual sales 
Accounts receivable = 60-day average collection period based on annual sales 
Inventories = turnover of 8 times a year 
Net tixed assets = $500,000 now; capital expenditures are equal to depreciation 
Accounts payable = 1 month's purchases 
Accruals = 3 percent of sales 
Bank borrowings = $50,000 now; can borrow up to $250,000 
Long-term debt = $300,000 now; $75,000 payable at year end 
Common stock = $100,000; no additions planned 
Retained earnings = $500,000 now 
Net profit margin = 8 percent of sales 
Dividends - - none 
Cost of goods sold = 60 percent of sales 
Purchases = 50 percent of cost of goods sold 
Income taxes = 50 percent of before-tax profits 

6. Given the information that follows, prepare a cash budget for the Central City 
Department Store for the first 6 months of 20x2 under the following assump- 
tions: - 

a. All prices and costs remain constant. 
b. Sales are 75 percent for credit and 25 percent for cash. 
c. In terms of credit sales, 60 percent are collected in the month after the 

sale, 30 percent in the second month, and 10 percent in the third. Bad- 
debt losses are insignificant. 

d. Sales, actual and estimated, are 
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October 20x1 $300,000 March 20x2 $200,000 
November 20x1 350,000 April 20x2 300,000 
December 20x1 400,000 May 20x2 250,000 
January 20x2 150,000 June 20x2 200,000 
February20x2 200,000 July 20x2 300,000 

e. Payments for purchases of merchandise are 80 percent of the follow- 
ing month's anticipated sales. 

f. Wages and salaries are 

January $30,000 March $50,000 May $40,000 
February 40,000 April 50,000 June 35,000 

g. Rent is $2,000 a month. 
h. Interest of $7,500 is due at the end of each calendar quarter. 
i. A tax prepayment on 20x2 income of $50,000 is due in April. 

j. A capital investment of $30,000 is planned in June. 
k. The company has a cash balance of $100,000 at December 31,20x1, which 

is the minimum desired level for cash. Funds can be borrowed in multi- 
ples of $5,000 on a monthly basis. (Ignore interest on such borrowings.) 

7. Use the cash budget worked out in problem 6 and with the following gddi- 
tional information prepare a pro forma income statement for the first half of 
20x2 for the Central City Department Store. 

a. Inventory at December 31,20x1, was $200,000. 
b. Depreciation is taken on a straight-line basis on $250,000 of assets with 

an average remaining life of 10 years and no salvage value. It is 
recorded as an operating expense apart from cost of goods sold. 

c. The tax rate is 40 percent. 
8. Liz Clairson Industries has $40 million in shareholders' equity and sales of 

$150 million last year. 
a. Its target ratios are: assets-to-sales ratio, .40; net profit margin, .07; 

debt-to-equity ratio, .50; and earnings retention, .60. If these ratios cor- 
respond to steady state, what is its sustainable growth rate? 

b. If instead of these ratios, what would be the sustainable growth rate 
next year if the company moved from steady state and had the follow- 
ing targets? Assets-to-sales ratio, .42; net profit margin, .06; debt-to- 
equity ratio, .45; dividend of $5 million; and no new equity financing. 

9. Hildebrand Hydronics Corporation wishes to achieve a 35 percent increase in 
sales next year. Sales last year were $30 million, and the company has equity 
capital of $12 million. It intends to raise $.5 million in new equity by sale of 
stock to officers. No dividend is planned. Tentatively, the company has set the 
following targets: assets-to-sales ratio, .67; net profit margin, .08; and debt-to- 
equity ratio, .60. The company has determined that these ratios are not suffi- 
cient to produce a growth in sales of 35 percent. 

a. Holding the other two target ratios constant, what assets-to-sales ratio 
would be necessary to attain the 35 percent sales increase? 
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b. Holding the other two ratios constant, what net profit margin would 
be necessary? 

c. Holding the other two ratios constant, what debt-to-equity ratio 
would be necessary? 

g r-: Solut ions t o  S e l f - c o r r e c t i o n  P r o b l e m s  

Source and Use of Funds Statement for Serap-Jones, Inc. 
(in thousands) 

Sources Uses 

Funds provided by operations 
Net profit $172 
Depreciation 189 Addition to fixed assets $474 

$361 
Increase, accounts receivable 182 

Increase, accounts payable 214 
Increase, accruals 88 Increase, inventories 251 
Increase, bank borrowings 135 
Decrease, cash 109 - - 

Total sources Total uses $907 - 

Statement of Cash Flows for Serap-Jones, Inc. 
(in thousands) 

Cash flows from operating activities: 
Net earnings 
Adjustments to reconcile net earnings to 

cash provided by operating activities 
Depreciation 189 
Changes in assets and liabilities 

Accounts receivable (182) 
Inventories 
Accounts payable 
Accruals 

Cash flows from investing activities: 
Investment in fixed assets ($474) 

Cash flows from financing activities: 
Increase (decrease) short-term borrowings $135 - 

Increase (decrease) in cash and cash equivalents ($109) 
Cash and cash equivalents at beginning of year 140 - 

Cash and cash equivalents at end of year $ 31 - 
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c. The company has had substantial capital expenditures and increases in 
accounts receivable and inventories. To finance this growth, which is 
greatly in excess of the growth in equity base, the company has leaned 
on the trade, has increased its accruals, and has increased its bank bor- 
rowings sigmficantly. This has not been enough; there was a substantial 
draw down of the cash position. The financing is short term in nature, 
but it is being used mostly for long-term build-ups in assets. 

2. a. Cash budget (in thousands): 

h v .  Dec. Ian. Feb. Mar. Ap,: 

Sales $500 $600 
Collections, current month's sales 
Collections, previous month's sales 
Collections, previous 2 months' sales 

Total cash receipts 

Purchases 
Payment for purchases 
Labor costs 
Other expenses 

Total cash disbursements 

Receipts less disbursements 

Jan. Feb. Mar. 

Additional borrowings $ 20 $220 ($240) 
Cumulative borrowings 420 640 400 

The amount of financing peaks in February owing to the need to pay for pur- 
chases made the previous month and higher labor costs. In March, substantial 
collections are made on the prior month's billings, causing a large net cash in- 
flow sufficient to pay off the additional borrowings. 

c. Pro forma balance sheet, March 31 (in thousands): 

Cash $ 50 Accountspayable $ 450 
Accounts receivable 620 Bank loan 400 
Inventories 635 Accruals 212 - 

Current assets $1,305 Current liabilities $1,062 
Net fixed assets 1,836 Long-term debt 450 

Common stock 100 
Retained earnings 1,529 - 

Total assets $3,141 Total liabilities and equity $3,141 - - - - 
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Accounts receivable = Sales in March X .8 + Sales in February X .I 
Inventories = $545 + Total purchases January through March - Total sales 

January through March X .6 
Accounts payable = Purchases in March 
Retained earnings = $1,439 + Sales - Payment for purchases - Labor costs 

and - Other expenses, all for January through March 

3. a. SGR = 
.75 (.04) (1.6667) = 8.11% 

.6667 - [.75(.04) (1.6667)] 

L J L  > 

The company has moved from steady state with higher target operating effi- 
ciency, a higher debt ratio, and the sale of common stock. All of these things 
permit a high rate of growth in sales next year. Unless further changes in these 
directions occur, the SGR will decline in future years. 
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CAPITAL MANAGEMENT 

CASE: Caceres Semilla S.A. de C.V. 

Prudencio Jimenez B., chief administrative and financial officer of Caceres Semilla 
S.A. de C.V., was concerned about forthcoming negotiations with the company's 
bank, Banco Popular de Santa Fe. To renew a lending arrangement, he has to pre- 
sent a financial plan to the bank for fiscal year 2000. In July 1998, during the past 
fiscal year, the company had overdrawn its account and Jimenez had received a 
reprimand from the general manager of the bank, Carlos Fernandez Cristobal, 
with whom the company has done business for a number of years. The problem 
arose because of inefficient bookkeeping at the company, together with a big ac- 
count delaying payment beyond a promised date. As the fiscal year just ended was 
February 28,1999, negotiations over lending arrangements take place in March. 

THE COMPANY AND ITS BACKGROUND 

The company, located in Esperanza, Argentina, was founded in 1888 by Jaime Ca- 
ceres Iturriaga to sell corn seed to local farmers in the area. The company is still 
family run with Josefina Caceres G. as general manager and her son, Juan Pablo 
Caceres, as associate general manager and, effectively, chief operating officer. An- 
other family member, Joaquin Estaban C., is the nephew of Josefina and partici- 
pates in strategy sessions as well as in sales during peak periods. However, his 

rincipal business is steer manure used for fertilizer, which he collects from outly- 
ranches, dries, and packages. His aversion to la ban0 results in minimum con- 
with other family members, but certain customers seem to Like him. Jimenez 

reports directly to Juan Pablo Caceres. 
Esperanza is located in La Pampa, the rich agricultural heartland of Ar- 

gen t i i  and the land of the legendary gaucho. The area of La Pampa occupies 
about a quarter of the country to the west of Buenos Aires. Extensive fields of al- 
falfa, maize (corn), sorghum, wheat, and sunflowers thrive in the fertile environ- 

421 
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ment. The green grasslands of the prairies provide the mainstay for cattle for 
which Argentina is famous. Esperanza, in the province of Santa Fe, is approxi- 
mately 400 kilometers northwest of Buenos Aires. The nearest large city is Santa 
Fe, the capital of the province. In this city, the Constitution of 1853 was declared. 
The province has an agricultural heritage, with some historians claiming that in 
Esperanza ranching and farming as we know it today began in the 1800s. 

Throughout the years the Caceres company, a limited liability company with 
variable capital, has had reasonable success. Initially, and throughout most of the 
twentieth century, it specialized only in corn seed. In the 1960s, it began to contract 
for and sell alfalfa seed. Alfalfa is the most important of the hayseeds, the others 
being clover, alsike, and timothy. The output of the seed, baled hay, is sold to 
ranchers and dairy farmers to feed cattle. Presently, the company sells more alfalfa 
seed than it does corn seed. 

For both types of seed, the seed is purchased from growers in the local area 
primarily in the summer and autumn (opposite to that in the Northern Hemi- 
sphere). Most of the growers from whom Caceres purchases seed are under con- 
tract to the company, with additional demand being satisfied by purchases in the 
spot market. The company has two buyers, whose sole responsibility is working 
with contract growers and purchasing seed. A great deal of emphasis is placed on 
quality; in corn, hybrid seeds are grown to resist diseases peculiar to the area. With 
contract growers, Caceres furnishes the grower with the initial, or stock, seed. By 
carefully monitoring the progress of each grower, the company is able to assure 
high quality. While quality is high with contract growers, control is more difficult 
with seed purchased in the spot market. 

After the seed is purchased by the company from growers, it is sent to the 
plant in Esperanza for processing. First the seed must be dried. Essentially this in- 
volves circulating hot air through the seeds, which are placed in specially con- 
structed open bins. Cleaning comes next, and this requires a special type of blowing 
equipment. In this procedure, it is important not to mix different types of corn seed 
and hayseed. To do so will result in customer dissatisfaction along with the occa- 
sional lawsuit. Next the seed must be sorted and bad seed eliminated. Electronic 
sorting machines do most of the work, but some of it still must be done by hand. It 
then is necessary to test the seed for purity, durability, and germination. Finally, the 
seed is packaged in various sized boxes and bags. Once packaged, the seed is stored 
in warehouses. For the most part, warehousing is done on site, but occasionally the 
company must use a public warehouse, which is more expensive and less efficient. 

DEMAND FOR PRODUCT AND N S K S  

The ultimate demand for the seed is from fanners, but Caceres does not distribute di- 
rectly to them. Rather, distribution is through grain elevators, fm and ranch cooper- 
atives, fertilizer and hardware stores, farm implement dealers, and assorted other re- 
tail outlets. Caceres employs five salespeople, who cover the provinces of Santa Fe, 
Cordoba, San Luis, and La Rioja, and report directly to Juan Pablo Ca-ceres. For dis- 
tribution reasons, it does not sell product in other provinces. During the autumn 
months in particular, salespeople are active in booking advance orders from cus- 
tomers. By close coordination between the sales people and the seed buyers, the com- 
pany attempts to closely tailor its purchases to demand. They keep in close touch by 
phone, fax, and email, carefully checking seed bookings and the latest prices. 

Although the company is able to vary its purchases to some extent, it is ob- 
ligated to its contract growers to buy a minimum amount of seed each year. 
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Should demand fall below the minimum amount of purchases required under con- 
tract, the seed needs to be carried over to the next selling period. In turn, this af- 
fects the quality. The principal appeal of Caceres seed is its purity and heartiness, 
as well as the fact that the company has been in business for over 110 years. To 
stimulate retail demand from farmers, the company has spot radio commercials in 
the provinces served as well as advertisements in selected farm journals and man- 
uals. 

In the 1980s, sales grew rapidly in keeping with an aggressive marketing ef- 
fort. The company relied on purchasing seed in the spot market to satisfy excess 
demand. By 1987, contract growers accounted for only 47 percent of seed pur- 
chases. During this time, quality problems developed and certain farmers experi- 
enced inferior crops. The dissatisfaction caused Josefina Caceres to scale back the 
sales drive and to increase the number of contract growers. Gradually, the problem 
was ameliorated, and customers once again came to regard Caceres as synony- 
mous with quality. Presently, 86 percent of the seed purchased is from contract 
growers. 

The quality edge is essential to sales. When compared with the total cost of 
farming, the cost of seed is a minor component. Therefore, good seed is a good, 
value-added investment by the farmer. Other than the quality of the product itself, 
the other major business risk is fluctuations in the market for hay and for corn. 
While customers commit in advance to buy seed from the company, they cannot 
be held to these commitments. If demand should falter, Caceres would end up 
with substantial inventories. In addition, the prices of seed would fall. Despite ef- 
forts by Caceres and other seed companies to differentiate their products, to some 
extent they are commodities when it comes to pricing. For this reason, the com- 
pany pays close attention to the price of hay and corn in La Pampa and changes in 
demand. Presently both markets are reasonably robust, but cycles in agricultural 
products are notorious. 

There is considerable competition in the seed business. The principal com- 
petitor, of course, is the farmer who holds back seed from one harvest to plant in 
the next. The packaged seed companies must compete on the basis of greater yield 
and disease resistance. The farmer must be willing to incur the added expense to 
achieve greater yield, for "own seed" is always cheapest. Depending on the state 
of the farm economy, the percentage of "own s e e d  versus packaged seed in- 
creases or decreases. Of the packaged seeds sold, Caceres has the number one po- 
sition in the Province of Santa Fe with a 19 percent market share. In the provinces 
of Cordoba, San Luis and La Rioja, it is number 3, with an 8 percent market share 
overall. For the most part, distribution of product to customers is by company- 
owned trucks. Occasionally, deliveries are delayed by truck breakdown or by road 
conditions in certain outlying areas where roads are not good. This causes a degree 
of customer irritation but is not a serious problem. 

THE COMPANY'S FINANCING 

In recent years, the company financing has consisted of a long-term mortgage loan 
as well as bank loans. In the 1970s, some equity capital was raised from extended 
family members. In 1993, the company completely rebuilt its plant in Esperanza. 
The old plant was constructed in 1924 with add-ons over the years. By having all 
equipment in carefully arranged, contiguous space, seed processing efficiency was 
greatly enhanced. Caceres Semilla financed the plant with a 3 million peso mort- 
gage loan from an insurance company in Buenos Aires. The loan bears a fixed rate 
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of 13 percent and was originally for 20 years, 3 months. For the first 5 fiscal years, 
principal payments of P120,OOO were due semiannually in June and December. For 
fiscal year 1999 and beyond, principal payments of P60,000 are due semiannually. 
The loan is secured by the plant and 218 hectares of land, which comprise the es- 
tancia Caceres, on which the plant occupies 5 hectares. Although the interest rate is 
fixed, it is essentially dollar denominated. Should the 1-to-1 peso/dollar exchange 
rate regime change with the peso weakening, the loan covenants require principal 
payments in pesos to increase proportional to the dollar strengthening. 

For over a half century, the company has banked with Banco Popular de 
Santa Fe. The bank has accommodated the company with seasonal credit as well 
as occasional transactions loans of a term nature. For the unsecured, seasonal 
credit accommodation, interest is at the reference (floating) rate, presently 12.5 per- 
cent. The bank had hoped to arrange the 1993 mortgage loan, taking the early ma- 
turities and syndicating the rest. Carlos Fernandez Cristobal, the banker, was irri- 
tated when the company took the deal to the Buenos Aires insurance company. 
However, the bank continued to accommodate the company's seasonal borrowing 
needs under a line of credit. For the past fiscal year (1999), the line was for 4.8 rnil- 
lion pesos. The company was out of bank debt in March 1998 of that fiscal year. 
However, in August 1998 Senor Jimenez sent in a loan note, which took total bor- 
rowings to slightly above 5.0 million pesos. As this had not been discussed in ad- 
vance, Senor Fernandez was upset. 

Although the overage was approved, it was not without reprimand. Senor 
Femandez demanded a meeting with Senor Jimenez, Josefina Caceres, and Juan 
Pablo Caceres. At the meeting in September, he expressed concern with the growth 
of receivables, inventories, and fixed assets resulting in the overage. He suggested 
that a term loan would make sense and that Banco Popular would be willing to 
consider such but at a floating rate 1 $ percent higher than the rate under the sea- 
sonal line of credit. Prudencio Jimenez assured him that they would not exceed the 
maximum credit limit in the future and that there was no need for a term loan. 
Senor Fernandez also expressed concern that he had heard that Juan Pablo was di- 
verting attention away from the business to his hobby of raising mules. Juan Pablo 
assured him that this was not the case and that the "mule thing" was done in his 
spare time. When discussing the matter of "other assets" on the balance sheet sud- 
denly increasing by P105,000, Josefina Caceres reluctantly explained that it repre- 
sented a direct investment in the steer manure business of her nephew, Joaquin Es- 
taban C. Senor Femandez said he did not care for this diversion of funds and that 
he should have been consulted prior to the investment. The meeting ended on a 
frosty note. 

FINANCIAL PLANNING REQUIRED FOR FY2000 

In preparation for the meeting in March 1999 with Banco Popular, Prudencio 
Jimenez was required by the bank to prepare pro forma statements for fiscal year 
2000. Such forecasts had not previously been required. With help from a local ac- 
countant, Jimenez undertook the task. The important assumptions follow. An 
overall sales increase of 22.7 percent is projected. Of this increase, price increases 
are expected to account for 6 percent and volume increases for the remainder. Mar- 
ket share is expected to increase, not only as a result of an aggressive marketing ef- 
fort but also because one significant competitor in the province of Cordoba re- 
cently went into bankruptcy. Interest expenses are incorporated in the overall 
"general and administrative expense" category. Because Caceres Semilla S.A. de 
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C.V. is a family-run business, it does not accrue taxes month by month. Rather, it 
pays taxes quarterly based on projected profits for the year. As to dividends, Jose- 
fina Caceres wants to double the dividend paid. Profitability has improved, and 
she feels a sense of obligation to extended family members who are not active in 
management. After all, when profits declined in fiscal years 1997 and 1998 she 
asked them to go without dividends in order to build for the future. 

After much effort and consultation with members of management, Senor 
Jimenez produced the pro forma income statements shown in Exhibit 3. While 
nothing is certain, the company is reasonably confident it will be able to meet 
these projections with respect to both revenues and expenses. 

Given the sales forecast, accounts receivable, inventories, accounts payable, 
and accruals are driven off this schedule. The average collection period assumed is 
1 month after sales, whereas purchases are assumed to be paid for with a lag of 2 
months. Some of the growers are upset with the 2 months, and a further stretching 
of payables is not possible. However, the Caceres buyers have been largely suc- 
cessful in keeping growers happy despite the stretching, which gives the company 
2 months of free financing. 

On the basis of these assumptions, Prudencio Jimenez was able to produce 
the pro forma balance sheets shown in Exhibit 4. However, he did not know how 
to determine the cash position and the bank loan. Given the overdraft last Jdy, 
Jimenez felt the company needed to maintain a cash position of P200,OOO or more 
at all times. Inadvertently, he left out the retained earnings row in Exhibit 4. As the 
meeting with Banco Popular de Santa Fe is the next day, he will try to remedy these 
matters in the evening. 

T H E  MEETING 

Prior to meeting with the banker, Senor Femandez, in the afternoon, Prudencio 
Jimenez will brief Josefina Caceres and Juan Pablo Caceres in the morning. On the 
morning agenda will be whether the company should be proactive in proposing a 
specific financing plan or reactive to the thoughts of the banker on the matter of fi- 
nancing. Whichever approach is taken, Senor Jimenez will need to be thoroughly 
prepared to defend the numbers. 
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E x h i b i t  1 
Caceres Semilla S.A. de C.V. 
Balance Sheets at 28 February 
(in thousands o f  pesos) 

Assets 

Cash 
Accounts receivable 
Inventories 

Total current assets 

Net fixed assets 
Other assets 

Total assets 

Liabilities & equity 

Accounts payable 
Accruals 
Current portion, LTD 
Bank loan 

Total current liabilities 

Long-term debt 
Common stock 
Paid-in capital 
Retained earnings 

Total liabilities and equity 

E x h i b i t  2 
Income Statements (in thousands of pesos) 

Net sales 
Cost of goods sold 

Gross profit 

Depreciation 
Processing and storing expenses 
Selling and delivery expenses 
General and administration expenses 

Profits before taxes 
Income taxes 

Profits after taxes 
Dividends 



E x h i b i t  3 
Caceres Semilla S.A. de C.V. Pro forma Income Statements FY2000 

March Aoril Mav June Julv Aue: Seo. Oct. Nov. Dec. Jan. Feb. FY2000 

Net sales 1,680 
Cost of goods sold 1,008 - 

Gross profit 672 

Depreciation 31 

Procession and 
storing expenses 150 

Selling and 
delivery expenses 216 

General and 
administrative 
expenses 151 

- 
Profits before taxes 124 

Income taxes 96 

Profits after taxes 28 

Dividends 



E x h i b i t  4 
Pro Forma Balance Sheets for FY2000 

March April May June July Aug. Sep. Oct Nov Dec. Jan. Feb. 

Cash 

Accounts receivable 1,626 1,206 1,206 1,626 1,626 2,346 3,246 2,946 1,266 2,046 2,946 2,466 

Inventories 5,877 6,888 7,434 7,728 7,557 6,954 5,811 4,848 4,893 4,935 4,437 4,692 -- 

Total current assets 

Net fixed assets 4,385 4,366 4,479 4,459 4,439 4,419 4,399 4,498 4,597 4,695 4,793 4,770 

Other assets 654 654 654 660 660 670 670 680 680 680 - - - - - - 680 680 

Total assets 

Accounts payable 4,713 4,794 2,619 2,154 1,689 1,224 759 387 852 1,689 2,154 2,619 

Accruals 1,059 954 1,059 1,164 1,326 1,723 1,885 1,408 1,176 1,583 1,688 1,455 

Current portion, LTD 120 120 120 120 120 120 120 120 120 120 120 120 

Bank loan 

Total current liabilities 

Long-term debt 1,440 1,440 1,440 1,380 1,380 1,380 1,380 1,380 1,380 1,320 1,320 1,320 

Common stock 192 192 192 192 192 192 192 192 192 192 192 192 

Paid-in capital 534 534 534 534 534 534 534 534 534 534 534 534 

Retained earnings 
Total liabilities and 
equity 



C H A P T E R  

Liquidity, Cab, 
did ~ & k e t d  ble Securities 

f i  o far, we have endeavored to understand the valuation of a plant and equipment, and long-term financing. In this part, we shift 

company under varying assumptions as to the perfection of our focus to current assets and to short- and intermediate-term fi- 

capital markets. Though our concerns were with investment nancing. We begin by taking up the mosl liquid assets of a com- 

in assets and financing in general, the focus really was on property, pany, cash and near cash. rn 

LIQUIDITY AND ITS ROLE 
The term liquid assets is used to describe money and assets that are readily con- 
vertible into money. Different assets may be said to exhibit different degrees of li- 
quidity. Money itself is, by definition, the most liquid of assets; other assets have 
varying degrees of liquidity, depending on the ease with which they can be turned 
into cash. For assets other than money, liquidity has two dimensions: (1) the time 
necessary to convert the asset into money and (2) the degree of certainty associ- 
ated with the conversion ratio, or price, realized for the asset. Although most as- 
sets have a degree of liquidity, we shall focus on the most liquid assets of the firm: 
cash and marketable securities. 

Liquidity When Peqect 
Capital Markets Exist 
We have seen that under the assumptions of perfect capital markets, a firm could 
not alter its value by varying its capital structure, its dividend policy, or the diver- 
sification of the assets it holds. If we invoke these assumptions again, the degree of 
liquidity of the firm would be a matter of indifference to equity holders. Presum- 
ably, investors would manage their portfolios of common stocks and other assets, 
as well as their liabilities, in a way that satisfied their utility for liquidity. As a re- 
sult, the liquidity of individual firms would not be a factor enhancing shareholder 
wealth. In essence, the argument is that the firm is unable to do something for in- 
vestors that they cannot do for themselves. 

In this context, excess cash cannot be justified. It is the equity holders' money, 
and management is only their steward. If the company cannot employ the funds in 
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Perfect markets 
imply liquidity is 
not a thing of 
value. Investors 
can produce 
homemade 
liquidity. 

projects providing expected returns no less than those required by the financial 
markets, such excess liquidity should be distributed. Put another way, allow the 
equity holders to use the funds for investment in other endeavors providing ap- 
propriate returns. 

The assumptions of perfect capital markets imply that if the firm becomes 
technically insolvent and unable to pay its bills, creditors will be able to step in in- 
stantaneously and realize value either by liquidating assets, by running the com- 
pany themselves, or by effecting a costless reorganization. If the assets are sold, 
they are assumed to be employed productively without delay or inefficiency in 
other areas of the economy. When we allow for market imperfections, liquidity 
may become a desirable characteristic affecting value. 

Liquidity Management wi th Imperfections 
Chapter 9 pointed out two dimensions of bankruptcy costs. The first is the "short- 
fall," arising from the liquidation of assets at "distress" prices below their eco- 
nomic values, as well as the productivity lost in going into bankruptcy. The second 
is the out-of-pocket fees paid to lawyers, trustees in bankruptcy, referees, receivers, 
liquidators, and so forth. Embodied in the shortfall phenomenon are considerable 
delays in bankruptcy proceedings, during which the firm and its value can con- 
tinue to deteriorate. 

In effect, bankruptcy costs represent a drain in the system to suppliers of cap- 
ital. This drain works to the disadvantage of equity holders, who have a residual 
claim on assets in liquidation. Higher interest rates are another result as creditors 
seek ways of passing on all or part of the ex ante costs of bankruptcy. This obvi- 
ously also works to the disadvantage of equity holders. Investors are unable to di- 
versify away the costs of bankruptcy. The firm can reduce the probability of bank- 
ruptcy, however, by maintaining liquidity. Making bankruptcy less probable now 
and in the future may bestow some benefits on stockholders as residual owners of 
a company. It may be able to do something for stockholders that they cannot do 
for themselves, which we know from earlier chapters is what creates value. 

Another imperfection has to do with contracting costs of managers, workers, 
suppliers, and customers. If these parties are unable to diversify their claims on 
the firm properly, they may require additional incentive the riskier the firm.' This 
incentive, whether it be higher compensation, higher prices to suppliers, or lower 
prices to customers, represents a cost to the firm's equity holders. By increasing 
liquidity, the risk to these parties can be reduced and the aforementioned costs 
lowered. 

Benefits Relative t o  Cost 
Against the benefits associated with maintaining liquidity, one must balance the 
cost. Liquid assets, like all other assets, have to be financed. Accordingly, the cost 
of liquidity may be thought of as the differential in interest earned on the invest- 
ment of funds in liquid assets and the cost of financing. J3 the firm could both bor- 
row and lend at the same interest rate, there would be no "cost" to maintaining 
whatever level of liquidity was desired to reduce the probability of technical insol- 
vency. If imperfections & the capital markets result the borrowing rate exceed- 
ing the lending rate, there is a "cost" to maintaining liquidity. Under these condi- 

'This argument is made by Clifford W. Smith and Rene M. Stulz, "The Determinants of Firms' Hedging Poli- 
cies," Journal ofFinanciaJ and Qunniitafiue Analysis, 20 (December 1985), 391-405. 
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tions, a trade-off exists between the benefits associated with liquidity and the cost 
of maintaining it. The optimal level of liquidity then could be determined by mar- - 
ginal analysis. 

Quantification of this trade-off is complex. Our purpose has been to explore 
the problem in concept. The important thing in establishing a case for a company 
maintaining any liquidity is the presence of market imperfections that make li- 
quidity a thing of value. Then the question is whether liquidity should be held in 
the foim of transactions balances ormarketable securities. 

CASH MANAGEMENT AND COLLECTIONS 

The cash cycle 
begins with the 
payment for 
purchases and 
sewices and ends 
with the collection 
of receivables. 

Cash management involves managing the monies of the firm to maximize cash 
availability and interest income on any idle funds. At one end, the function starts 
when a customer writes a check to pay the firm on its accounts receivable. The 
function ends when a supplier, an employee, or the government realizes collected 
funds from the firm on an account payable or accrual. All activities between these 
two points fall within the realm of cash management. The firm's efforts to get cus- 
tomers to pay their bills at a certain time fall within accounts receivable manage- 
ment. On the other hand, the firm's decision about when to pay its bills involves 
accounts payable and accrual management. 

The various collection and disbursement methods by which a firm can im- 
prove its cash management efficiency constitute two sides of the same coin. They 
exercise a joint impact on the overall efficiency of cash management. The idea is to 
collect accounts receivable as soon as possible, but pay accounts payable as late as 
is consistent with maintaining the firm's credit standing with suppliers. 

We consider first the acceleration of collections, which simply means reduc- 
ing the delay between the time customers pay their bills and the time the checks 
are collected and become usable funds for the firm. A number of methods are de- 
signed to speed up this collection process by doing one or all of the following: 
(1) speed the mailing time of payments from customers to the firm, (2) reduce the 
time during which payments received by the firm remain uncollected funds, and 
(3) speed the movement of funds to disbursement banks. 

The second item, representing float, has two aspects. The first is the time it 
takes a company to process checks internally. This interval extends from the mo- 
ment a check is received to the moment it is deposited with a bank for credit to the 
company's account. The second aspect of float involves the time consumed in 
clearing the check through the banking system. Float is important, because usually 
a company cannot make withdrawals on a deposit until the checks in that deposit 
are collected. As the name of the game is usable funds, the financial manager 
wants to reduce the float as much as possible. 

Transferring Funds 
Increasing cash availability also involves moving funds among banks. There are 
two principal methods: (1) wire transfers and (2) electronic depository transfer 
checks. With a wire transfer, funds are immediately transferred from one bank to 
another. Wire transfers can be through the Federal Reserve Bank's wire transfer 
service (Fedwire) or the Clearing House Interbank Payments System (CHIPS). 
With an electronic depository transfer check (DTC) arrangement for the move- 
ment of funds, an electronic check image is processed through an automatic clear- 
inghouse. The funds become available one business day later. Depository transfer 
checks also can be physically transported, but electronic processing has largely 
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displaced the mail-based DTC. The advantage of the electronic DTC over the wire 
transfer is cost. The former is only about one-quarter as expensive, but it involves 
a one-day delay versus none at all. For small transfers, a wire transfer may be too 
costly. 

Concentration Banking 
Concentration banking is a means of accelerating the flow of funds of a firm by es- 
tablishing strategic collection centers. Instead of a single collection center located 
at the company headquarters, multiple collection centers are established. The pur- 
pose is to shorten the period between the time customers mail in their payments 
and the time when the company has use of the funds. Customers in a particular 
geographic area are instructed to remit their payments to a collection center in that 
area. Location of the collection centers usually is based on the geographic areas 
served and the volume of billings in an area. When payments are received, they 
are deposited in the collection center's local bank. Surplus funds are then trans- 
ferred from these local bank accounts to a concentration bank or banks. A bank of 
concentration is one with which the company has a major account-usually a dis- 
bursement account. 

The advantage of a system of decentralized billings and collections over a 
centralized system is twofold. (Remember that we are comparing a system of mul- 
tiple collection centers with a single collection center located at company head- 
quarters.) 

1. The time required for mailing is reduced. Because the collection center 
bills customers in its area, these customers usually receive their bills ear- 
lier than if bills were mailed from the head office. In turn, when cus- 
tomers pay their bills, the mailing time to the nearest collection center is 
shorter than the time required for the typical remittance to go to the head 
office. 

2. The time required to collect checks is reduced because remittances de- 
posited in the collection center's local bank usually are drawn on banks 
in that general area. 

Profits from the investment of the released funds must be compared with any ad- 
ditional costs of a decentralized system over a centralized one. Also consider any 
differences between the two systems in total compensating balances. The greater 
the number of collection centers, the greater the number of local bank accounts 
that must be maintained. 

Lockbox System 
Another means of accelerating the flow of funds is a lockbox arrangement. With 
concentration banking, a collection center receives remittances, processes them, 
and deposits them in a bank. The purpose of a lockbox arrangement is to eliminate 
the time between the receipt of remittances by the company and their deposit in 
the bank. A lockbox arrangement usually is on a regional basis, the company 
choosing regional banks according to its billing patterns. Before determining the 
regions to be used, a feasibility study is made of the availability of checks that 
would be deposited under alternative plans vis-his  their costs. If a company di- 
vided the country into five sections on the basis of a feasibility study, it might pick 
New York City for the Northeast, Atlanta for the Southeast, Chicago for the Mid- 
west, Dallas for the Southwest, and San Francisco for the West Coast. 
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International Cash Management 
The payments systems for various countr~es differ. For exam he giro payments system is the most widely used. Payments 
the lockbox system so w~dely  used ~n the Un~ ted  States IS Iso can be through wire transfers, usually with a 1-day lag ln 
well developed In other countries. A foreign lockbox arrange v a ~ l a b ~ l i t y  of funds ~f domestlc currency i s  lnvolved and 2-day if 
generally IS more costly than IS a U.S arrangement As lo 
networks are developed ~n Europe and ~n Asla, however, th  For mu l t~na t~ona l  companies, cash and marketable secu- 
should come down. Now the costlbenefit ratlo 1s not as fav ultlple currencies. Many companies main- 
as tvo~cal lv occurs rn the U.S. a ln l~uuid l tv  ~n the counttv where ~nvestment takes place andlor ,, , . . 

Many paymenrs in Europe are through a posral clearing where tne sourcing of a proouct occurs. Tne marketable securl- 
servlce. In this r!gard, the giro system permits automatic pay- ties position of such a company i s  part of a broader manage- 
ments through the postal servlce. Tne service is 'nstructed by ment of currency risk exposure, ~ h i c h  we address ,n Chapter 24. 
the payer to transfer funds to a payee's account, and adv~ces are It is impor ta l~t  tl iar the financial manager ilnderstand the 
sent to botn panies. No physical check is used. Thrs servlce is many differences in lnst i tut~onal aspects of overseas payment 
apart from the banking system ano ~nvestment of excess f ~ n d s .  kVe baue t o ~ c h e d  on only a feh. 

Cnecks on [he banking system also are used for pay- but the glohallzation of bus,ness and l'nance dictates a farnll- 
ments, and their use i s  growing. tiowever, for recurring payments iarity i f  tile company is ro compere ~n the world arena 

The company rents a local post office box and authorizes its bank in each of 
these cities to pick up remittances in the box. Customers are billed with instruc- 
tions to mail their remittances to the lockbox. The bank picks up the mail several 
times a day and deposits the checks in the company's account. The checks are 
recorded and cleared for collection. The company receives a deposit slip and a list 
of payments, together with any material in the envelope. This procedure frees the 
company from handling and depositing the checks. 

The main advantage of a lockbox system is that checks are deposited at 
banks sooner and become collected balances sooner than if they were processed by 
the company prior to deposit. In other words, the lag between the time checks are 
received by the company and the time they actually are deposited at the bank is 
eliminated. The principal disadvantage of a lockbox arrangement is the cost. The 
bank provides a number of services additional to the usual clearing of checks and 
requires compensation for them, usually preferring increased deposits. Because 
the cost is almost directly proportional to the number of checks deposited, lockbox 
arrangements usually are not profitable if the average remittance is small. 

Pveauthorized Checks 
A preauthorized check (PAC) arrangement is sometimes used to reduce 

mailing and processing time. It works well for certain large customers where pay- 
ments of a fixed amount are required. The PAC is like an ordinary check, but it 
does not require the drawer to sign it. Rather, the customer has given legal autho- 
rization to the vendor to draw checks on its bank account. The bank then honors 
the PAC and pays the vendor. Records are kept, obviously, and there are controls. 
The PAC system works only when both the customer and the vendor are well 
known to each other and completely creditworthy. 
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CONTROL OF DISBURSEMENTS 
Effective control of disbursements can also result in more availability of cash. 
Whereas the underlying objective of collections is maximum acceleration, the objec- 
tive in disbursements is to slow them down as much as possible. The combination of 
fast collections and slow disbursements will result in maximum availability of 
funds. 

One way of maximizing cash availability is "playing the float." For disburse- 
ments, float is the difference between the total dollar amount of checks drawn on a 
bank account and the balance shown on the bank's books. It is possible, of course, 
for a company to have a negative balance on its books and a positive bank balance, 

Accelerating collections because checks outstanding have not been collected from the account on which 
and slowing disburse- they are drawn. If the size of float can be estimated accurately, bank balances can 
ments shorten the cash be reduced and the funds invested to earn a positive return. 
cycle and result in more 
usable funds. Mobilizing Funds 

and Slozuing Disbursements 
A company with multiple banks should be able to shift funds quickly to banks 
from which disbursements are made, to prevent excessive balances from building 
up temporarily in a particular bank. The idea is to have adequate cash at the vari- 
ous banks, but not to let excessive balances build up. This requires daily informa- 
tion on collected balances. Excess funds then are transferred to the disbursement 
banks, either to pay bills or to invest in marketable securities. Many companies 
have developed sophisticated computer systems to provide the necessary informa- 
tion and to transfer excess funds automatically. 

A means for delaying disbursements is through the use of payable-through 
drafts. Unlike an ordinary check, the draft is not payable on demand. When it is 
presented to the issuer's bank for collection, the bank must present it to the issuer 
for acceptance. The funds then are deposited by the issuing firm to cover payment 
of the draft. The advantage of the draft arrangement is that it delays the time the 
firm actually has to have funds on deposit to cover the draft. When a company has 
multiple bank accounts throughout the country, the opportunities for "playing the 
float" expand. Taking advantage of inefficiencies in the check-clearing processes, a 
company can pay suppliers with checks drawn on remote banks. 

By maximizing disbursement float, the firm can reduce the amount of cash it 
holds and employ these funds in more profitable ways. One firm's gain, however, 
is another firm's loss. Maximizing disbursement float means that suppliers will 
not have collectible funds as early as would otherwise be the case. To the extent 
that they look with disfavor on such payment habits, supplier relations may be 
hurt. Some suppliers may simply raise prices to compensate; others may let ser- 
vice slip because the buyer is no longer a favored customer. 

Zero Balance Account 
To make transfers automatically into a payroll, dividend, or other special account, 
some companies employ a zero balance account (ZBA). The ZBA is offered by a 
number of banks, and it eliminates the need to estimate and fund each disburse- 
ment account. Rather, one master disbursing account services all subsidiary ac- 
counts. At the end of each day, the bank automatically transfers just enough funds 
to cover the checks presented for collection. As a result, a zero balance is main- 
tained in each of the special disbursing accounts. While balances must be main- 
tained in the master account, increased efficiency works to reduce the total bal- 
ances that must be maintained. 
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Payroll and Dividend Disbursements 
Many companies maintain a separate account for payroll disbursements. In order 
to minimize the balance in this account, one must predict when the payroll checks 
issued will be presented for payment. If payday falls on a Friday, not all of the 
checks will be cashed on that day. Consequently, the firm need not have funds on 
deposit to cover its entire payroll. Even on Monday, some checks will not be pre- 
sented, owing to delays in their deposit. Based on its experience, the firm should 
be able to construct a distribution of when, on average, checks are presented for 
collection. An example is shown in Fig. 14-1. With this information, the firm can 
approximate the funds it needs to have on deposit to cover payroll checks. Many 
firms establish a separate account for dividends, similar to the payroll account. 
Here, too, the idea is to predict when such checks will be presented for payment, 
to minimize the cash balance in the account. 

Electronic Funds Transfers 
Accelerating collections and slowing disbursements increasingly are being done 
electronically. This is illustrated in Fig. 14-2. The supplier, company Y, sends an in- 
voice to its customer, company X. On the appropriate payment date, company X 
instructs its bank to pay its supplier via a prearranged procedure. The instructions 
can be transmitted by central computer, terminal, or some other means. The bank 
then debits company X's account and either credits directly or wire transfers the 
credit to company Y's bank, along with communicating electronically the support- 
ing information. The latter bank then credits company Y's account, sending it the 
supporting information, again electronically. Company Y is then in a position to 
update its accounts receivable ledgers. In addition to paying bills, electronic funds 
transfers (EFTS) can be used to deposit payrolls automatically in employee ac- 
counts, to pay taxes, and to make dividend and other payments. 

F I G U R E  1 4 - 2  
Example of electronic 

funds transfer 

instructions 
to pay and 
invoice 
information 

notification 
of payment 
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Electronic funds transfer is a subset of electronic commerce, the exchange of 
business information in an electronic format. Internationally, EFTS may be affected 
through CHIPS, the Clearinghouse Interbank Payments System, which we men- 
tioned for domestic transfers, and through SWIFT, the Society of Worldwide Inter- 
bank Financial Telecommunications. 

Because electronic funds transfer is capital intensive, the cost per transaction 
is reduced as volume increases. Indeed, this has occurred in recent years, and 
much of the savings is passed along to users of financial services. The customer 
benefits from the intense competition among financial institutions and large retail- 
ers that provide financial services. For the firm, electronic banking means less time 
in the collection of receivables, more efficient control of cash, and perhaps a reduc- 
tion in servicing costs. 

Because of lack of size or efficiency, some companies outsource their payable 
operation, including electronic funds transfers. Indeed, outsourcing is increasingly 
occurring in the finance function as companies focus on their core competencies in 
finance. AU other essential but noncore areas of business are candidates for out- 
sourcing. Outsourcing can be applied to collections as well as to payables. 

INVESTMENT IN MARKETABLE SECURITIES 
The financial manager will want to invest the portion of liquid assets in excess of 
transactions cash needs. Yields on marketable securities vary with differences in de- 
fault risk, in marketability, in length of time to maturity, in coupon rate, and in taxa- 

Marketable securities bility. Before discussing these factors, we must mention that for accounting purposes 
serve the l~quid i ty  needs marketable securities and time deposits are shown as "cash equivalents" on the bal- 
of the firm. ance sheet if their original maturity is 3 months or less. Other marketable securities 

are shown as "short-term investments," assuming their maturity is less than 1 year. 
In what follows, we will not concern ourselves with this accounting distinction. 

Credit Risk 
When we speak of credit, or default, risk, we mean the risk that the borrower will 
not satisfy the contractual obligation to make principal and interest payments. In- 
vestors are said to demand a risk premium to invest in other than default-free securi- 
ties.2 The greater the possibility that the borrower will default, the greater the finan- 
cial risk and the premium demanded by the marketplace. Treasury securities are 
usually regarded as default free, and other securities are judged in relation to them. 
U.S. government agency issues might be rated next to Treasury securities in credit- 
worthiness. For all practical purposes, these securities are default free. The credit- 
worthiness of other obligations is frequently judged on the basis of security ratings. 
Moody's Investors Service and Standard & Poor's grade the quality of corporate and 
municipal securities, for example (see Chapter 20 for a discussion). The greater the 
default risk of the borrower, the greater the yield of the security should be, all other 
things held constant. By investing in riskier securities, the firm can achieve higher 
returns, but it faces the familiar trade-off between expected return and risk. 

Marketability 
Marketability of a security relates to the ability of the owner to convert it into cash. 
There are two dimensions: the price realized and the amount of time required to 
sell the asset. The two are interrelated in that it is often possible to sell an asset in a 

- 

ZFor an extended discussion of default risk and of the other topics taken up in this section, see James C. Van 
Homc, Financial Market Rates and INows, 6th ed. (Upper Saddle River, NJ: Prentice Hall, 2001). 
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short period of time if enough price concession is given. For financial instruments, 
marketability is judged in relation to the ability to sell a significant volume of secu- 
rities in a short period of time without significant price concession. The more mar- 
ketable the security, the greater the ability to execute a large transaction near the 
quoted price. In general, the lower the marketability of a security, the greater the 
yield necessary to attract investors. 

Maturity 
The relationship between yield and maturity can be studied graphically by plotting 
yield and maturity for securities differing only in the length of time to maturity. In 
practice, this means holding constant the degree of default risk. Generally, when in- 
terest rates are expected to rise, the yield curve is upward sloping, whereas it is 
humped and somewhat downward sloping when they are expected to fall sigrufi- 

Credit risk and maturity cantly. However, there is a tendency toward positive-sloped yield curves. Most econ- 
are the two most impor- omists attribute this tendency to the presence of risk for those who invest in long- 
tant features when ~t term securities vis-&-vis short-term securities. In general, the longer the maturity, the 
comes to investment, greater the risk of fluctuation in the market value of the security. Consequently, in- 

vestors need to be offered a risk premium to induce them to invest in long-term se- 
curities. Only when interest rates are expected to fall significantly are they willing to 
invest in long-term securities yielding less than short- and intermediate-term securi- 
ties. In Part VI we look deeper into yield curves and their relevance to financing de- 
cisions. 

Coupon Rate 
In addition to maturity, price fluctuations also depend on the level of the coupon. 
For a given fixed-income security, the lower the coupon rate, the greater the price 
change for a given shift in interest rates. The reason for this is that with lower 
coupons, more of the total return to the investor is reflected in the principal pay- 
ment at maturity as opposed to interest payments that are discounted from nearer 
coupon dates. In effect, investors realize their return sooner with high-coupon 
bonds than with low-coupon ones. Thus, the volatility of a security depends on 
the combined effect of maturity and coupon rate. To come to grips with this com- 
bined effect, the duration measure explained in Chapter 2 is used. 

Taxability 
Another factor affecting observed differences in market yields is the differential 
impact of taxes. The interest income on all but one category of securities is taxable 
to taxable investors. Interest income from state and local government securities is 
tax exempt; as a result, they sell in the market at lower yields to maturity than 
Treasury and corporate securities of the same maturity. For corporations located 
in states with income taxes, interest income on Treasury securities is exempt from 
state income taxes. As a result, such instruments may hold an advantage over the 
debt instruments of corporations or of banks where the interest income is fully 
taxable at the state level. Under present tax law, capital gains arising from the sale 
of a security at a profit are taxed at the full corporate tax rate. 

Types of Marketable Securities 
In this section, we describe briefly the more prominent marketable securities avail- 

Money markets include able for investment. Space prohibits the discussion of longer-term investments, al- 
instruments of shorter though corporations do invest excess funds in long-term securities that are about 
maturity, which are liquid. to reach maturity. The vast majority of corporations invest in the instruments 
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about to be described, mostly money market instruments, which, by definition, are 
highly marketable and subject to little default risk. Also, the usual definition re- 
stricts maturity of a money market instrument to less than a year. 

Treasury Securities U.S. Treasury obligations constitute the largest segment of 
the money markets. The principal securities issued are bills, tax anticipation 
bills, notes, and bonds. The Treasury auctions bills weekly with maturities of 91 
days and 182 days. In addition, 9-month and l-year bills are sold every month. 
All sales by the Treasury are by auction. Smaller investors can enter a "noncom- 
petitive" bid, which is filled at the market clearing price. Treasury bills carry no 
coupon but are sold an a discount basis. Denominations range from $10,000 to $1 
million. These securities are popular with some companies as short-term invest- 
ments, in part because of the large amount outstanding. The market is very ac- 
tive and transaction costs are small in the sale of Treasury bills in the secondary 
market. 

The original maturity on Treasury notes is 1 to 10 years, whereas the original 
maturity on Treasury bonds is over 10 years. With the passage of time, of course, a 
number of these securities have maturities of less than 1 year and serve the needs 
of short-term investors. Notes and bonds are coupon issues, and there is an active 
market for them. Overall, Treasury securities are the safest and most marketable 
investments. Consequently, they provide the lowest yield for a given maturity of 
the various instruments we consider. Though the interest income on these securi- 
ties is taxed at the federal level, it is exempt from state income taxes. 

F I G U R E  1 4 - 3  7- 
Cash and marketable Collections 
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Repurchase Agreements In an effort to tap important sources of financing, gov- 
ernment security dealers offer repurchase agreements to corporations. The repur- 
chase agreement, or repo, is the sale of short-term securities by the dealer to the in- 
vestor, whereby the dealer agrees to repurchase the securities at a specified future 
time. The investor receives a given yield while holding the security. The length of 
the holding period itself is tailored to the needs of the investor. It can be as little as 
"overnight," meaning a 1-day holding period, or it may run several days to a week 
or more. Thus, repurchase agreements give the investor a great deal of flexibility 
with respect to maturity. Rates on repurchase agreements are related to the rates 
on Treasury bills, federal funds, and loans to government security dealers by com- 
mercial banks. There is little marketability to the instrument, but the usual matu- 
rity is either overnight or only a few days. Because the instrument involved is a 
U.S. Treasury security, the default risk depends solely on the financial condition 
and reliability of the dealer. 

Agency Securities Obligations of various agencies of the federal government 
are guaranteed by the agency issuing the security, but not by the U.S. govern- 
ment as such. Principal agencies issuing securities include the Federal Housing 
Administration and the Government National Mortgage Association (Ginnie 
Mae). In addition, there are a number of government-sponsored enterprises 
(GSEs). Their securities are not guaranteed by the federal government, nor is 
there any stated "moral" obligation, but there is an implied backing. It would be 
hard to imagine the federal government allowing them to fail. Major govern- 
ment-sponsored agencies include the Farm Credit System and the Federal Na- 
tional Mortgage Association (Fannie Mae). Agency issues typically provide a 
modest yield advantage over Treasury securities of the same maturity, and they 
have a fairly high degree of marketability. Although interest income on these se- 
curities is subject to federal income taxes, issues of the Farm Credit agencies are 
not subject to state and local income taxes. Maturities range from several days to 
approximately 15 years. About half of the securities outstanding mature in less 
than a year. 

Bankers' Acceptances Bankers' acceptances are drafts that are accepted by 
banks, and they are used in financing foreign and domestic trade. The creditwor- 
thiness of bankers' acceptances is judged by the bank accepting the draft, not the 
drawer. Acceptances generally have maturities of less than 6 months and are of 
high quality. They are traded in an over-the-counter market dominated by five 
principal dealers. The rates on bankers' acceptances tend to be slightly higher 
than rates on Treasury bills of like maturity, and both are sold on a discount ba- 
sis. Bankers' acceptances can be on both domestic banks and on large foreign 
banks. 

Commercial Paper Commercial paper consists of short-term unsecured promis- 
sory notes issued by finance companies and certain industrial concerns. Commer- 
cial paper can be sold either directly or through dealers. Many large sales finance 
companies have found it profitable, because of the volume, to sell their paper di- 
rectly to investors, thus bypassing dealers. Among companies selling paper on this 
basis are the General Electric Credit Corporation and the Ford Motor Credit Com- 
pany. Paper sold through dealers is issued by industrial companies and smaller fi- 
nance companies. Dealers very carefully screen the creditworthiness of potential 
issuers. In a sense, dealers stand behind the paper they place with investors. 
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Rates on commercial paper are somewhat higher than rates on Treasury bills 
of the same maturity and about the same as the rates available on bankers' accep- 
tances. Paper sold directly generally commands a lower yield than paper sold 
through dealers. Usually, commercial paper is sold on a discount basis, and matu- 
rities generally range from 30 to 270 days. Most paper is held to maturity, for there 
is essentially no secondary market. Often, direct sellers of commercial paper will 
repurchase the paper on request. Arrangements may also be made through dealers 
for repurchase of paper sold through them. Commercial paper is sold only in large 
denominations, usually $100,000. 

Certificates of Deposit A short-term investment, the certificate of deposit (CD) 
is evidence of the deposit of funds at a commercial bank for a specified period of 
time and at a specified rate of interest. The most common denomination is 
$100,000, so its appeal is limited to large investors. Money market banks quote 
rates on CDs; these rates are changed periodically in keeping with changes in 
other money market rates. Yields on CDs are greater than those on Treasury bills 
and repos and about the same as those on bankers' acceptances and commercial 
paper. Original maturities of CDs generally range from 30 to 360 days. A good 
secondary market has developed for the CDs of the large money market banks. 
Default risk is that of the bank failing. Like bankers' acceptances, corporations 
buy domestic as well as CDs of large foreign banks. The latter are known as "Yan- 
kee" CDs, and they typically carry a higher expected return. 

Eurodollars Although most Eurodollars are deposited in Europe, the term ap- 
plies to any dollar deposit in foreign banks or in foreign branches of U.S. banks. 
There exists a substantial, very active market for the deposit and lending of Eu- 
rodollars. This market is a wholesale one in that the amounts involved are at least 
$100,000. Moreover, the market is free of government regulation, as it is truly inter- 
national in scope. The rates quoted on deposits vary according to the maturity of 
the deposit, while the rates on loans depend on maturity and default risk. For a 
given maturity, the lending rate always exceeds the deposit rate. The bank makes 
its money on the spread. The benchmark rate in this market is the 3-month Lon- 
don interbank offer rate (LIBOR). This is the rate at which banks make loans to 
each other. All other borrowers are quoted rates in excess of this rate, such as 
LIBOR + 4 percent. 

As a marketable security, the Eurodollar time deposit is like a negotiable cer- 
tificate of deposit. Most deposits have a maturity of less than a year, and they can 
be sold in the market prior to maturity. Call money deposits are available, allow- 
ing investors to get their money back on demand, and there are l-day (overnight) 
deposits. For the large corporation with ready contact with international money 
centers, the Eurodollar deposit usually is an important investment. 

Short-Tenn Municipals State and local governments are increasingly providing 
securities tailored to the short-term investor. One is a commercial paper type of in- 
strument, where the interest rate is reset every week. That is, the security is essen- 
tially a floating rate where the weekly reset ensures that market value will vary 
scarcely at all. Some corporations invest in longer-term municipal securities, but 
the maturity usually is kept within 1 or 2 years. A problem with longer-term in- 
struments is that marketability is only fair. Shorter-term instruments designed for 
the corporate treasurer and for municipal money market mutual funds have much 
better marketability and price stability. 
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Floating-Rate Preferred Stock Straight preferred stock is a perpetual security 
where the dividend can be omitted by the issuer when its financial condition deteri- 
orates (see Chapter 20). For these reasons, we usually do not think of it as being suit- 
able for the marketable securihr portfolio of a corporation. However, the corporate , 
investor gains a considerable tax advantage, in that 70 percent of the preferred stock 
dividend is exempt from federal taxation. (The full dividend is subject to state in- 
come taxation.) Floafing-rafe puqewed stock, as the name implies, provides a yield that 
goes up or down with money market rates. It also permits the corporate investor to 
reap the advantage of the 70 percent dividend exclusion for federal tax purposes. 
One product in this vein is money market preferred stock (MMP). How does it 
work? 

With MMP, an auction is held every 49 days. This provides the investor with 
liquidity and relative price stability as far as interest-rate risk goes. It does not protect 
the investor against default risk. The new auction rate is set by the forces of supply 
and demand in keeping with interest rates in the money market. A typical rate might 
be .75 times the commercial paper rate, with more creditworthy issuers commanding 
an even greater discount. As long as enough investors bid at each auction, the effec- 
tive maturity date is 49 days. As a result, there is little variation in the market price of 
the instrument over time, and this represents a substantial advantage. In a failed auc- 
tion where there are insuffiaent bidders, there is a default dividend rate for one pe- 
riod that is frequently 110 percent of the commercial paper rate. In addition, the 
holder has the option to redeem the instrument at its face value. These provisions are 
attractive to the investor as long as the company is able to meet the conditions. If the 
company should altogether default, however, the investor loses. There have been 
only a few instances of failed auctions and default. 

Portfolio Management 
The decision to invest excess cash in marketable securities involves not only the 
amount to invest but also the type of security in which to invest. To some extent, 
the two decisions are interdependent. Both should be based on an evaluation of 
expected net cash flows and the uncertainty associated with these cash flows. If fu- 
ture cash-flow patterns are known with reasonable certainty and the yield curve is 
upward sloping in the sense of Ionger-term securities yielding more than shorter- 
term ones, a company may wish to arrange its portfolio so that securities will ma- 
ture approximately when the funds will be needed. Such a cash-flow pattern gives 
the firm a great deal of flexibility in maximizing the average return on the entire 
portfolio, for it is unlikely that significant amounts of securities will have to be 
sold unexpectedly. 

If the yield curve is downward sloping, the maturity matching strategy out- 
lined above may not be appropriate. The company may wish to invest in securities 
having maturities shorter than the intended holding period, then to reinvest at 
maturity. In this way, it can avail itself of the higher initial yield on shorter-term 
securities, but it does not know what the securities will yield on reinvestment at 
maturity. Another key factor is the degree of certainty one has in the cash-flow 
projections. With a high degree of certainty, the maturity of a marketable security 
becomes its most important characteristic." If future cash flows are fairly uncertain, 
the most important characteristics of a security become its marketability and risk 
with respect to fluctuations in market value. Treasury bills and short-term repos 
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are perhaps best suited for the emergency liquidity needs of a firm. Higher yields 
can be achieved by investing in longer-term, less marketable securities with 
greater risk. 

For multinational companies, cash and marketable securities may be kept in 
multiple currencies. Many companies maintain liquidity in the country where in- 
vestment takes place and/or where the sourcing of a product occurs. The mar- 
ketable securities position of such a company is part of a broader management of 
currency risk exposure. As that topic is addressed in Chapter 25, we do not take it 
up here. 

Later in the book we devote a chapter to financial risk management. There 
we will see how risk of various sorts-interest rate, default, currency, and 
commodity-can be hedged. The laying off of risk, for a price, results in the 
corporation keeping only the appropriate risk. The art of hedging and the instru- 
ments used to accomplish that purpose are applicable to marketable security 
management. 

Under perfect market assumptions, liquidity is 
not a thing of value. Stockholders personally 
could replicate any liquidity a company might 
hold. Only with imperfections, such as bank- 
ruptcy costs, can corporate liquidity be a thing 
of value. We take Liquidity to be cash and mar- 
ketable securities. 

In the management of cash, we should at- 
tempt to accelerate collections and handle dis- 
bursements so that maximum cash is available. 
Collections can be accelerated by means of con- 
centration banking, a lockbox system, and cer- 
tain other procedures. Disbursements should 
be handled to give maximum transfer flexibil- 
ity and the optimum timing of payments, be- 
ing mindful, however, of supplier relations. 
Several methods for controlling disbursements 

were described. Electronic funds transfers are 
becoming increasingly important, and most 
corporations use such transfers in one way or 
another. 

The company can invest excess cash in a 
number of marketable securities. These securi- 
ties can be evaluated in relation to their default 
risk, marketability, maturity, coupon rate, and 
taxability. Depending on the cash-flow pattern 
of the company and other considerations, a 
portfolio can be selected in keeping with these 
characteristics. Specific securities considered 
included Treasury securities, repurchase agree- 
ments, government agency securities, bankers' 
acceptances, commercial paper, certificates of 
deposit, Eurodollars, short-term municipals, 
and floating-rate preferred stock. 

1. The Zakuta Fish Company is in a cyclical, risky business. By maintaining li- 
quidity, it lowers the possibility of going into bankruptcy. It is estimated that if 
bankruptcy were to occur, there would be a $100,000 present-value shortfall in 
what suppliers of capital would realize from the going concern value of the as- 
sets. This "cost" of bankruptcy is attributable to legal expenses and the sale of 
assets at distress prices. By maintaining the following levels of liquidity, the 
probabilities of bankruptcy occurring are: 
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Probability 
level of Liquidity o f  Bankruptcy 

Liquidity is increased by borrowing, and it is held in the form of marketable 
securities. Marketable securities yield less than the interest rate the company 
must pay on short-term borrowings. The present-value differential amounts to 
$1,500 for each $25,000 borrowed. If we assume no taxes and no other explicit 
or implicit costs associated with debt, what is the optimal level of liquidity? 

2. The Zindler Company currently has a centralized billing system. Payments are 
made by all customers to the central billing location. It requires, on the average, 4 
days for customers' mailed payments to reach the central location. An additional 
14days are required to process payments before a deposit can be made. The firm 
has a daily average collection of $500,000. The company has recently investigated 
the possibility of initiating a lockbox system. It has estimated that with such a 
system, customers' mailed payments would reach the receipt location % days 
sooner. Further, the processing time could be reduced by 1 additional day, be- 
cause each lockbox bank would pick up mailed deposits twice daily. 

a. Determine the reduction in cash balances that can be achieved 
through the use of a lockbox system. 

b. Determine the opportunity cost of the present system, assuming a 5 
percent return on short-term instruments. 

c. If the annual cost of the lockbox system were $75,000, should such a 
system be initiated? 

3. Over the next year, El Pedro Steel Company, a California corporation, expects 
the following returns on continual investment in marketable securities: 

Treasury bills 8.00% 
Commercial paper 8.50 
Floating-rate preferred stock 7.00 

The company's marginal tax rate for federal income tax purposes is 30 percent 
(after allowance for the payment of state income taxes), while its marginal, in- 
cremental tax rate with respect to California income taxes is 7 percent. On the 
basis of after-tax returns, which is the most attractive investment? Are there 
other considerations? 
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1. Speedway Owl Company franchises Gas and Go stations in North Carolina 
and Virginia. All payments by franchisees for gasoline and oil products are by 
check, which average in total $420,000 a day. At present, the overall time be- 
tween a check being mailed by the franchisee to Speedway Owl and the com- 
pany having available funds at its bank is 6 days. 

a. How much money is tied up in this interval of time? 
b. To reduce this delay, the company is considering daily pickups from 

the stations. In all, two cars would be needed and two additional peo- 
ple hired. The cost would be $93,000 annually. This procedure would 
reduce the overall delay by 2 days. Currently, the opportunity cost of 
funds is 9 percent, that being the interest rate on marketable securities. 
Should the company inaugurate the pickup plan? 

c. Rather than mail checks to its bank, the company could deliver them by 
messenger service. This procedure would reduce the overall delay by 1 
day and cost $10,300 annually. Should the company undertake this plan? 

2. The List Company, which can earn 7 percent on money market instruments, 
currently has a lockbox arrangement with a New Orleans bank for its south- 
em customers. The bank handles $3 million a day in return for a compensat- 
ing balance of $2 million. 

a. The List Company has discovered that it could divide the southern re- 
gion into a southwestem region (with $1 million a day in collections, 
which could be handled by a Dallas bank for a $1 million compensat- 
ing balance) and a southeastern region (with $2 million a day in col- 
lections, which could be handled by an Atlanta bank for a $2 million 
compensating balance). In each case, collections would be one-half 
day quicker than with the New Orleans arrangement. What would be 
the annual savings (or cost) of dividing the southern region? 

b. In an effort to retain the business, the New Orleans bank has offered 
to handle the collections strictly on a fee basis (no compensating bal- 
ance). What would be the maximum fee the New Orleans bank could 
charge and still retain List's business? 

3. The Frazini Food Company has a weekly payroll of $150,000, paid on Friday. 
On average, its employees cash their checks in the following manner: 

Day Check Cleared on Percent of 
Company's Account Checks Cashed 

Friday 20 
Monday 40 
Tuesday 25 

Wednesday 10 

Thursdav 5 

As treasurer of the company, how would you arrange your payroll account? 
Are there any problems involved? 

4. Topple Tea Houses, Inc., operates seven restaurants in the state of Pennsylva- 
nia. The manager of each restaurant transfers funds daily from the local bank 
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to the company's principal bank in Harrisburg. There are approximately 250 
business days during a year in which transfers occur. Several methods of 
transfer are available. A wire transfer results in immediate availability of 
funds, but the local banks charge $5 per wire transfer. A transfer through an 
automatic clearinghouse involves next-day settlement, or a 1-day delay, and 
costs $3 per transfer. Finally, a mail-based depository transfer check arrange- 
ment costs $30 per transfer, and mailing times result in a Bday delay on av- 
erage for the transfer to occur. (This experience is the same for each restau- 
rant.) The company presently uses depository transfer checks for all transfers. 
The restaurants have the following daily average remittances: 

Remittance 1 $3,000 $4,600 $2,700 $5,200 $4,100 $3,500 $3,800 

Restaurant 

a. If the opportunity cost of funds is 10 percent, which transfer proce- 
dure should be used for each of the restaurants? 

b. If the opportunity cost of funds were 5 percent, what would be the 
optimal strategy? 

5. Research Project: Examine quotations in the Wall Street Journal for each of the 
following money market instruments: 

a. Treasury bills 
b. Bankers' acceptances 
c. Certificates of deposit 
d. Commercial paper 
e. Government agency issues 
f. Eurodollars 

1 2 3 4 5 6 7 

Evaluate the yield-risk trade-off for each instrument. Consider the appropri- 
ateness of each of these securities for the corporation's short-term investment 
account. 

m 
,-rip6 Solut ions t o  S e l f - c o r r e c t i o n  P r o b l e m s  

1. 
(31 

(11 (21 Expected Cost 
Level of Probabilify of Bankruptcy (4) 

Liquidity of Bankruptcy (2) X $100,000 Change in (3) 

$ 25,000 .30 $30,000 - 

50,000 .20 20,000 -$lO,OOO 
75,000 .15 15,000 -5,000 

100,000 .I2 12,000 -3,000 
125,000 .10 10,000 -2,000 
150,000 .08 8,000 -2,000 
175,000 .06 6,000 -2,000 
200,000 .05 5,000 -1,000 
225,000 .04 4,000 - 1,000 
250,000 .03 3,000 -1,000 
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As the marginal present-value cost of each $25,000 increment of liquidity is 
$1,500, the optimal level of liquidity is $175,000. At this level, there is a 6 per- 
cent chance that bankruptcy will occur. 

2. a. Total time savings = %days 
Time savings X Daily average collection = Reduction in cash balances 
achieved 

b. 5% X $1,750,000 = $87,500 
c. Since the opportunity cost of the present system ($87,500) exceeds the 

cost of the lockbox system ($75,000), the system should be initiated. 

Federal State Combined After- Tax 
Security Tax Tax Effect Expected Return 

Treasury bills .30 0 .30 (1 - .30)8.00% = 5.60% 
Commercial 

Paper .30 .07 .37 (1 - .37)8.50% = 5.36% 
Floating-rate (1 - .70).30 

preferred stock = .09 .07 .16 (1 - .16)7.00% = 5.88% 

The floating-rate preferred is the most attractive after taxes, owing to the 70 
percent exemption for federal income tax purposes. Commercial paper is less 
attractive than Treasury bills because of the state income tax from which Trea- 
sury bills are exempt. (In states with no income taxes, the after-tax yield on 
commercial paper would be higher.) Preferred stock may not be the most at- 
tractive investment when risk is taken into account. 
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C H A P T E R  

Management ofAccounts 
- 

Receiva ble and Inventories 

F or most companies, accounts receivable and inventories are ment with the costs of maintaining that level. We consider first the 

vely important investments, often dominating fixed-asset in- credit and collection policies of the firm as a whole and then discuss 

vestments. With the concern for return on assets expressed by procedures for the individual account. The last part of the chapter 

many companies in recent years, there has come ever-increasing fo- investigates techniques for efficiently managing inventories. The 

cus on the funds committed to receivables and inventories. Whether cash-flow cycle involves inventories being acquired ahead of sales, 

these current assets are managed eff ciently influences very strongly whereas rece~vaoles are generated at the t ime of sales and become 

the amount of funds invested. In this chapter we explore the key cash only after a further lapse of time. Measures by which to judge 

variables involved in efficiently managing receivables and i l~vento- the turnover of receivables and lnventor~es were taken up  In Chap- 

ries. In both situations, tne optinial ii~veslinerit is deterlrllned oy ter 12 on ftnancial ratios. This chapter assumes a familiarity with 

corn par in^ benefi :~ to be deribed from a p a n ~ c ~ . l a r  leuel of invest- such. 

CREDIT POLICIES 
Economic conditions and the firm's credit policies are the chief influences on the 
level of a firm's accounts receivable. Economic conditions, of course, are largely 
beyond the control of the financial manager. As with other current assets, however, 
the manager can vary the level of receivables in keeping with the trade-off be- 
tween profitability and risk. Lowering quality standards may stimulate demand, 
which, in turn, should lead to higher profits. But there is a cost to carrying the ad- 
ditional receivables, as well as a greater risk of bad-debt losses. It is this trade-off 
that we wish to examine. 

We must emphasize that the credit and collection policies of one firm are not 
independent of those of other firms. If product and capital markets are reasonably 
competitive, the credit and collection practices of one company will be influenced 
by what other companies are doing. Such practices are related to the pricing of the 
product or service and must be viewed as part of the overall competitive process. 
Our examination of certain policy variables implies that the competitive process is 
accounted for in the specification of the demand function as well as in the oppor- 
tunity cost associated with taking on additional receivables. The policy variables 
we consider include the quality of the trade accounts accepted, the length of the 
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Credit policy credit period, the cash discount, any special terms-such as seasonal datings-and 
embraces terms of sale the collection program of the firm. Together, these elements largely determine the 
and quality standards average collection period and the proportion of bad-debt losses. 
for acceptance. 

Credit Standards 
Credit policy can have a significant influence on sales. In theory, the firm should 
lower its quality standard for accounts accepted as long as the profitability of sales 
generated exceeds the added costs of the receivables. What are the costs of relax- 
ing credit standards? Some arise from an enlarged credit department, the clerical 
work of checking additional accounts, and servicing the added volume of receiv- 
ables. We assume for now that these costs are deducted from the profitability of 
additional sales to give a net profitability figure for computational purposes. An- 
other cost comes from the increased probability of bad-debt losses. We postpone 
consideration of this cost to a subsequent section; we assume for now that there 
are no bad-debt losses. 

Our focus is on the carrying cost of the additional receivables, which result 
from increased sales and a slower average collection period. If new customers are 
attracted by h e  relaxed credit standards, collecting from these customers is likely 
to be slower than collecting from existing customers. In addition, a more liberal ex- 
tension of credit may cause certain exi&ng customers to be less conscientious in 
paying their bills on time. 

Illustration To assess the profitability of a more liberal extension of credit, we 
must know the profitability of additional sales, the added demand for products 
arising from the-relaxed credit standards, the increased slowness of the-average 

The longer the 
credit period, the 
more funds that 
are tied up in 
receivables. 

collection period, and the required return on investment. Suppose a firm's 
sells for $10 a unit, of which $8 represents variable costs before taxes, including 
credit department costs. The firm is operating at less than full capacity, and an in- 
crease in sales can be accommodated without any increase in fixed costs. There- 
fore, the contribution margin of an additional unit of sales is the selling price less 
variable costs involved in producing the unit, or $10 - $8 = $2. 

At present, annual credit sales are running at a level of $2.4 million, and there 
is no underlying trend in such sales. The firm may liberalize credit, which will re- 
sult in an average collection experience of new customers of 2 months.] Existing 
customers are not expected to alter their payment habits and continue to pay in 1 
month. The relaxation in credit standards is expected to produce a 25 percent in- 
crease in sales, to $3 million annually. This $600,000 increase represents 60,000 ad- 
ditional units if we assume that the price per unit stays the same. Finally, assume 
that the opportunity cost of carrying additional receivables is 20 percent before 
taxes. 

This information reduces our evaluation to a trade-off between the added 
profitability on the additional sales and the opportunity cost of the increased in- 
vestment in receivables. The increased investment arises solely from new, slower- 
paying customers; we have assumed existing customers continue to pay in 1 
month. With the additional sales of $600,000 and receivable turnover of 6 times a 

'It should bc pointed out that if there 1s either an upward or a downward trend in sales, the average collection 
period and receivable turnover ratio wiU not provide an accurate estimate of the new level of receivables outstanding. 
This problem was inveshgated at length in Chapter 12, where we explore the use of the average collection period and 
aging of accounts receivable. For case of understanding of our example, we assume that thcre is no trend in sales ei- 
ther befor? a &it policy decision or after the decision. 
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year (12 months divided by the average collection period of 2 months), the addi- 
tional receivables are $600,000/6 = $100,000. For these additional receivables, the 
firm invests the variable costs tied up in them. For our example, $.80 of every $1.00 
in sales represents variable costs. Therefore, the added investment in receivables is 
.80 x $100,000 = $80,000. With these inputs, we are able to make the calculations 
shown in Table 15-1. Inasmuch as the profitability on additional sales, $120,000, far 
exceeds the required return on the additional investment in receivables, $16,000, 
the firm would be well advised to relax its credit standards. An optimal credit pol- 
icy would involve extending trade credit more liberally until the marginal prof- 
itability on additional sales equals the required return on the additional invest- 
ment in receivables. 

Some Qualifications Obviously there are many practical problems in effecting a 
change in credit policy, particularly in estimating the outcomes. In our example, 
we have worked with only the expected values of additional demand and of the 
slowing of the average collection period. It is possible and desirable to attach prob- 
ability distributions to the increased demand and to the increased slowness in re- 
ceivables and to evaluate a range of possible outcomes. For simplicity of discus- 
sion, we shall not incorporate these dimensions into our example. 

Another assumption is that we can produce 60,000 additional units at a vari- 
able cost of $8 a unit; that is, we do not have to increase our plant. After some 
point, we are no longer able to meet additional demand with existing plant and 
would need to add plant. This occurrence would necessitate a change in analysis, 
for there would be a large block of incremental costs at the point where the exist- 
ing plant could produce no more units. One implication to all this is that the firm 
should vary its credit quality standards in keeping with the level of production. As 
capacity is approached, quality standards might be increased. When production 
sags and the firm operates at a level below capacity, the lowering of credit quality 
standards becomes more attractive, all other things the same. 

The credit standards of the firm may affect the level of inventories main- 
tained. Easier standards leading to increased sales may require more inventories. If 
so, the calculations shown in Table 15-1 overstate the profitability of change in 
credit standards. In order to correct for this overstatement, the additional invento- 
ries associated with a new credit policy should be added to the additional receiv- 
ables, and the opportunity cost should be computed on the basis of the combined 
increase. Our analysis also implies that the conditions described will be perma- 
nent. That is, increased demand as a function of lowering credit quality standards 
as well as price and cost figures will remain unchanged. If the increase in sales that 

T A B L E  1 5 - 1  
Profitability versus Required Return, Credit Standard Change 
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results from a change in credit policy were a one-shot as opposed to a continuing 
occurrence, we would need to modify our analysis accordingly. 

Credit Period 
Credit terms involve both the length of the credit period and the discount 
given. The term "2/10, net 30" means that a 2 percent discount is given if the 
bill is paid before the tenth day after the date of invoice; payment is due by the 
thirtieth day. The credit period, then, is 30 days. Although the customs of the in- 
dustry frequently dictate the terms given, the credit period is another means by 
which a firm may be able to affect product demand, hoping to increase demand 
by extending the credit period. As before, the trade-off is between the profitabil- 
ity of additional sales and the required return on the additional investment in 
receivables. 

Increasing the Period Let us say that the firm in our example increases its 
credit period from 30 days to 60 days. The average collection period for existing 
customers goes from 1 month to 2 months. The more liberal period results in in- 
creased sales of $360,000, and these new customers also pay, on average, in 2 
months. The total additional receivables are composed of two parts. The first 
part represents the receivables associated with the increased sales. In our ex- 
ample, there are $360,000 in additional sales. With a receivable turnover of 6 
times a year, the additional receivables associated with the new sales are 
$360,000/6 = $60,000. For these additional receivables, the investment by the 
firm is the variable costs tied up  in them. For our example, we have 
($8/$10)($60,000) = $48,000. 

The second part of the total additional receivables represents the slowing 
in collections associated with original sales. The old receivables are collected in 
a slower manner, resulting in a higher receivable level. With $2.4 million in orig- 
inal sales, the firm's level of receivables with a turnover of 12 times a year is 
$2,400,000/12 = $200,000. The new level with a turnover of 6 times a year is 
$2,400,000/6 = $400,000. Thus, there are $200,000 in additional receivables asso- 
ciated with the original sales. For this addition, the relevant investment using 
marginal analysis is the full $200,000. In other words, the use of variable costs 
pertains only to new sales. The incremental $200,000 in receivables on original 
sales would have been collected earlier had it not been for the change in credit 
standards. Therefore, the firm must increase its investment in receivables by 
$200,000. 

New and Original Sales Results Based on these inputs, our calculations are 
shown in Table 15-2. The appropriate comparison is the profitability of additional 
sales with the opportunity cost of the additional investment in receivables. Inas- 
much as the profitability on additional sales, $72,000, exceeds the required return 
on the investment in additional receivables, $48,000, the change in credit period 
from 30 to 60 days is worthwhile. The profitability of the additional sales more 
than offsets the added investment in receivables, the bulk of which comes from ex- 
isting customers slowing their payments. 

Discount Given 
Varying the discount given involves an attempt to speed up the payment of receiv- 
ables. To be sure, the discount also may have an effect on demand and bad-debt 
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losses. We assume that the discount is not regarded as a means of cutting price and 
thereby affecting demand, and that the discount offered does not affect the 
amount of bad-debt losses. Holding constant these factors, we must determine 
whether a speedup in collections would more than offset the cost of an increase in 
the discount. If it would, the present discount policy should be changed. 

Illustration Suppose the firm has annual credit sales of $3 million and an aver- 
age collection period of 2 months, and the sales terms are net 45 days, with no dis- 
count given. Consequently, the average receivable balance is $500,000. By instigat- 
ing terms of 2/10, net 45, the average collection period can be reduced to 1 month, 
as 60 percent of the customers (in dollar volume) take advantage of the 2 percent 
discount. The opportunity cost of the discount to the firm is .02 X .6 X $3 million, 
or $36,000 annually. The turnover of receivables has improved to 12 times a year, 
so that average receivables are reduced from $500,000 to $250,000. 

Thus, the firm realizes $250,000 from accelerated collections. The value of the 
funds released is their opportunity cost. If we assume a 20 percent rate of return, 
the opportunity saving is $50,000. In this case, the opportunity saving arising from 
a speedup in collections is greater than the cost of the discount. The firm should 
adopt a 2 percent discount. If the speedup in collections had not resulted in suffi- 
cient opportunity savings to offset the cost of discount, the discount policy should 
not be changed. It is possible, of course, that discounts other than 2 percent may 
result in an even greater difference between the opportunity savings and the cost 
of the discount. 

Seasonal Datings 
During periods of slack sales, firms will sometimes sell to customers without re- 
quiring payment for some time to come. This seasonal dating can be tailored to 
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the cash flow of the customer and may stimulate demand from customers who 
cannot pay until later in the season. Again, we should compare the profitability 
of additional sales with the required return on the additional investment in re- 
ceivables to determine whether datings are appropriate terms by which to stim- 
ulate demand. 

Datings also can be used to avoid inventory carrying costs. If sales are sea- 
sonal and production is steady throughout the year, there will be buildups in fin- 
ished goods inventory during certain times of the year. Storage involves ware- 
housing costs that might be avoided by giving datings. If warehousing costs plus 
the required rate of return on investment in inventory exceed the required rate of 
return on the additional receivables, datings are worthwhile. 

Default Risk 
In the foregoing examples, we assumed no bad-debt losses. Our concern in this 
section is not only with the slowness of collection but also with the portion of the 
receivables defaulting. Different credit standard policies will involve both of these 
factors. Suppose we are considering the present credit standard policy (sales of 
$2,400,000) together with two new ones, and these policies are expected to pro- 
duce the following results: 

We assume that after 6 months an account is turned over to a collection agency 
and that, on average, 2 percent of the original sales of $2.4 million is never re- 
ceived by the firm, 10 percent is never received on the $600,000 in additional sales 
under policy A, and 18 percent on the $300,000 in additional sales under policy B 
is never received. Similarly, the 1-month average collection period pertains to the 
original sales, 2 months to the $600,000 in additional sales under policy A, and 3 
months to the $300,000 in additional sales under policy B. These numbers of 
months correspond to annual receivable turnovers of 12 times, 6 times, and 4 
times, respectively. 

The incremental profitability calculations associated with these two new 
credit standard policies are shown in Table 15-3. We would want to adopt policy A 
but would not want to go as far as policy B in relaxing our credit standards. The 
marginal benefit is positive in moving from the present policy to policy A, but neg- 
ative in going from policy A to policy B. It is possible, of course, that a relaxation of 
credit standards that fell on one side or the other of policy A would provide an 
even greater marginal benefit; the optimal policy is the one that provides the great- 
est mar@ benefit. 



Chapter 15 Management of Accounts  Receivable and  lnventovies  455 

T A B L E  1 5 - 3  
Profitability versus Required Return, 
Bad-Debt Losses and Collection Period Changes 

COLLECTION POLICY 
The firm determines its overall collection policy by the combination of col- 
lection procedures it undertakes. These procedures include telephoning the 
customer, sending a letter, resending the invoice, sometimes paying a person 
a visit, and legal action. After a point in time, often 90 days past due, many 
companies turn the account over to a collection agency. Here fees run up to 
50 percent of the amount collected. In collections, one of the principal policy 
variables is the amount expended on collection procedures. Within a range, 
the greater the relative amount expended, the lower the proportion of bad- 
debt losses and the shorter the average collection period, all other things the 
same. 

The relationships are not linear. Initial collection expenditures are likely to 
cause little reduction in bad-debt losses. Additional expenditures begin to have a 
significant effect up to a point; then they tend to have little effect in further reduc- 
ing these losses. The hypothesized relationship between expenditures and bad- 
debt losses is shown in Fig. 15-1. The relationship between the average collection 
period and the level of collection expenditures is likely to be similar to that shown 
in the figure. 

The Trade-off 
If sales are independent of the collection effort, the appropriate level of collection 
expenditure again involves a trade-off-this time between the level of expendi- 
ture on the one hand and the reduction in the cost of bad-debt losses and reduc- 
tion in receivables on the other. Suppose we are comparing the present collection 
program with two new ones, and the programs are expected to produce these re- 
sults: 
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F I G U R E  1 5 - 1  
Relationship between 

amount of bad-debt 
losses and collection 

expenditures 

Collection efforts 
provide diminishing 
returns beyond some 
point. 

Saturation 
point 

EXPENDITURES 

Assume that present sales are $2.4 million and that they are not expected to 
change with changes in the collection effort. If we go through the same type of rea- 
soning we used for the discount policy where receivables were reduced and for 
bad-debt losses based on changes in the default percentages for all accounts, we 
obtain the results in Table 15-4. We see that the opportunity saving resulting from 
a speedup in collections plus the reduction in bad-debt losses exceeds the addi- 
tional collection expenditures in going from the present program to program A, 
but not in going from program A to program B. As a result, the firm should adopt 
program A but not increase collection expenditures to the extent of program B. 

Other Considerations 
In the example we have assumed that demand is independent of the collection ef- 
fort. In most cases, though, sales are likely to be affected adversely if the collection 
efforts of the firm become too intense and customers become increasingly irritated. 
If they do, we must take into account the relationship between the collection effort 
and demand. Reduction in demand can be incorporated into the marginal analysis 
of collection expenditures in the same manner as was the increase in demand ac- 
companying a relaxation in credit standards. In addition, if the collection effort has 
an effect on the percentage of total sales taking a cash discount, this factor must be 
considered. With increased collection efforts, more customers might take the cash 
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T A B L E  1 5 - 4  
Evaluation of Collection Programs 

Summary of Credit 
and Collection Policies 
We see that the credit and collection policies of a firm involve several decisions: 
(1) the quality of account accepted, (2) the credit period, (3) the cash discount 
given, (4) any special terms such as seasonal datings, and (5) the level of collection 
expenditures. In each case, the decision should involve a comparison of possible 
gains from a change in policy and the cost of the change. Optimal credit and col- 
lection policies would be those that resulted in the marginal gains equaling the 
marginal costs. 

To maximize profits arising from credit and collection policies, the firm 
should vary these policies jointly until it achieves an optimal solution. That solu- 
tion will determine the best combination of credit standards, credit period, cash 
discount policy, special terms, and level of collection expenditures. Sensitivity 
analysis might be used to judge the impact of a change in policies on profits. Once 
functional relationships have been specified for the relationship between a particu- 
lar policy and marginal sales, average collection period, and bad-debt losses, the 
policy can be varied from one extreme to the other, holding constant other factors. 
This variation gives insight into the impact of a change in policy on profits. 

Effects of Changing Credit Standards For most policy variables, profits increase 
at a decreasing rate up to a point and then decrease as the policy is varied from no 
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Collection Periods Differ Internationally 

The most typical credit terms in the United States involve net 30 
days, which means payment is due by 30 days after invoice. This 
does not necessarily mean that the average collection period for 
a company is 30 days or less. In fact, i t  is more for most indus- 
tries. Robert Morris Associates' financial ratio data suggest that 
the average collection period for manufacturing industries is ap- 
proximately 44 days. 

However, credit terms, payment habits, and legal redress 
are different in other countries. Though the average collectian 
period is not substantially different for countries in Europe, it is 
for Latin American and African countries. According to data from 
the Finance, Credit & International Business subsidiary of the 

Nat~onal Assoc~at~on of Cred~t Management, the average collec- 
t ~ o n  period IS approx~mately 110 to 120 days for such La t~n  
Amer~can countr~es as Argentma, Ch~le, Ecuador, and Uruguay 
whereas it is approximately 100 to 140 days for such Afr~can 
countr~es as Alger~a, Cameroon, Ethlop~a, Kenya, and Morocco 

When dung bus~ness ~nternat~onally, the f~nanc~a l  man- 
ager must recognize d~fferent payment traditions depending on 
the country ~nvolved. If  you wlsh to do bus~ness In a particular 
coun t r~  it may be difficult to impose home-country cred~t and 
collect~on procedures Recogn~z~ng t h ~ s  real~ty IS essent~al before 
entering such a market 

effort to an extreme effort. Figure 15-2 depicts this relationship with the quality of 
account rejected. When there are no credit standards, when all applicants are ac- 
cepted, sales are maximized, but they are offset by large bad-debt losses as well as 
by the opportunity cost of carrying a very large receivable position. As credit stan- 
dards are initiated and applicants are rejected, revenue from sales declines, but so 
do the average collection period and bad-debt losses. Because the latter two de- 

F I G U R E  1 5 - 2  
How the quality of 

account rejected relates 
to sales, average 

collection period, bad- $ 
debt losses, and profits m p, X X 

QUALITY OF ACCOUNT REJECTED QUALITY OF ACCOUNT RFJECTED 

X X 
QUALITY OF ACCOUNT REJECTED QUALITY OF ACCOUNT REJECTED 
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clime initially at a faster rate than do sales, profits increase. As credit standards are 
tightened increasingly, sales revenue declines at an increasing rate. At the same 
time, the average collection period and bad-debt losses decrease at a decreasing 
rate. Fewer and fewer bad credit risks are eliminated. Because of the combination 
of these influences, total profits of the firm increase at a diminishing rate with 
stricter credit standards up to a point, after which they decline. The optimal policy 
with respect to credit standards is represented by point X in the figure. In turn, this 
policy determines the level of accounts receivable held by the firm.2 

When some of the underlying parameters change, sensitivity analysis proves 
valuable in formulating new credit and collection policies. If the marginal profit 
per unit of sales declines because of increased competition, the optimal set of poli- 
cies is likely to change. Lower profits per unit of sale may not just@ the present 
level of receivables carried or the present loss rate. As a result, new credit and col- 
lection policies might be in order. Through sensitivity analysis, management could 
determine the new set of policies that will maximize profit. 

EVALUATING THE CREDIT APPLICANT 
Having established the terms of sale to be offered, the firm must evaluate individual 
aedit applicants and consider the possibilities of a bad debt or slow payment. The 
credit evaluation procedure involves three related steps: obtaining information on the 
applicant, analyzing this idormation to determine the applicant's creditworthiness, 
and making the credit decision. The credit decision, in turn, establishes whether 
credit should be extended and what the maximum amount of credit should be. 

Sources of Information 
A number of sources supply credit information, but for some accounts, especially 
small ones, the cost of collecting it may outweigh the potential profitability of the 
account. The firm extending credit may have to be satisfied with a limited amount 
of information on which to base a decision. In addition to cost, the firm must con- 
sider the time it takes to investigate a credit applicant. A shipment to a prospective 
customer cannot be delayed unnecessarily, pending an elaborate credit investiga- 
tion. Thus, the amount of information coflected needs to be considered in relation 
to the time and expense required. Depending on these considerations, the aedit 
analyst may use one or more of the following sources of information. 

Financial Statement At the time of the prospective sale, the seller may request a 
financial statement, one of the most desirable sources of information for credit 
analysis. Frequently, there is a correlation between a company's refusal to provide 
a statement and its weak financial position. Audited statements are preferable; 
when possible, it is helpful to obtain interim statements in addition to year-end 
figures, particularly for companies having seasonal patterns of sales. 

Credit Ratings and Reports In addition to financial statements, credit ratings are 
available from various mercantile agencies. Dun & Bradstreet, Inc., is perhaps the 
best known and most comprehensive of these agencies. It provides credit ratings 

ZFar a present-value approach to evaluating credit policy decisions, see Yong H. Kim and Joseph C. Atkins, 
"Evaluating Inveshnents in Accounts Receivable: A Wealth lvlaximizing Framework," Joi.rrnai of Finance, 33 (May 
197% 403-12. 
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to subscribers for a vast number of business firms. These ratings range from high to 
limited and are arrayed according to various net worth ranges. D&B aLso provides 
credit reports containing a brief history of a company and its principal officers, the 
nature of the business, certain financial information, and a trade check of suppli- 
ers-the length of their experience with the company and whether payments are 
discount, prompt, or past due. The quality of the D&B reports varies with the infor- 
mation available externally and the willingness of the company being checked to co- 
operate with the D&B reporter. The report itself can be accessed via a computer ter- 
minal if  so desired. The typical D&B contract with a creditor involves a price for a 
minimum number of reports, with further inquiries bearing an incremental charge. 

SR Research, Experian (formerly TRW) has developed a business-credit data- 
base on some 10 million businesses. Experian collects and processes data to pro- 
duce risk management and credit-evaluation services. Typically, the information is 
not as extensive as that of Dun & Bradstreet, but it does offer a comprehensive al- 
ternative for credit analysis. Experian's commercial credit services are available in 
a variety of formats, including online delivery via computer, CD-ROM, and re- 
gional reference guides. Finally, the Credit Interchange Service of the National As- 
sociation of Credit Management serves as a clearinghouse for credit information. 

Bank Checking Another source of information for the firm is a credit check 
through a bank. Many banks have large credit departments that undertake credit 
checks as a service for their customers. By calling or writing a bank in which the 
credit applicant has an account, a firm's bank is able to obtain information on the 
average cash balance carried, loan accommodations, experience, and sometimes fi- 
nancial information. Because banks generally are more willing to share informa- 
tion with other banks than with a direct inquirer, it usually is best for the firm to 
initiate the credit check through its own bank rather than to inquire directly. 

Trade Checking Credit information is frequently exchanged among companies 
selling to the same customer. Through various credit organizations, credit people 
in a particular area become a closely knit group. A company can ask other suppli- 
ers about their experiences with an account. Useful information includes the 
length of time they have had the account, the maximum credit extended, the 
amount of the line of credit, and whether payments are prompt or slow. 

The Company's Own Experience A study of the promptness of past payments, 
including any seasonal patterns, is very useful. Frequently, the credit department 
will make written assessments of the quality of the management of a company to 
whom credit may be extended. These assessments are very important, for they 
pertain to the first of the famous "four C's" of credit: character, collateral, capital, and 
capacity. The person who made the sale to a prospective customer frequently can 
offer useful impressions of the management and operations. Caution is necessary 
in interpreting this information, because a salesperson has a natural bias toward 
granting credit and making the sale. 

Credit Analysis 
Having collected credit information, a company must make a credit analysis of the 
applicant and determine if the company falls above or below the minimum quality 
standard. If financial statements are provided, the analyst should undertake a ratio 
analysis, a source and use of funds analysis, and perhaps other analyses, as de- 
scribed in Chapters 12 and 13. The analyst will be particularly interested in the ap- 
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plicant's liquidity and ability to pay bills on time. Such ratios as the quick ratio, re- 
ceivable and inventory turnovers, the average payable period, debt-to-net-worth 
ratio, and cash-flow coverage ratio are particularly germane. 

In addition to analvzinn financial statements, the credit analvst will consider , " 
the character and strength of the company and its management, the business risk 
associated with its operation, and various other matters. Then the analyst attempts 
to determine the ability of the applicant to service trade credit and the probability 
of an applicant's not paying on time and of a bad-debt loss. On the basis of this in- 
formation, together with information about the profit margin of the product or ser- 
vice being sold, a decision is reached on whether or not to extend credit. 

Credit Scoring Discriminant analysis, a statistical technique described in the ap- 
pendix to this chapter, is used to determine a credit score for a credit applicant. On 
the basis of a weighted overall score provided by this technique, an applicant is 
judged to be a "good" or a "bad" credit risk. Discriminant analysis has been used 
with success in consumer credit and other forms of installment lending in which 
various characteristics of an individual are quantitatively rated and a credit deci- 
sion is made on the basis of the total score. The plastic credit cards many of us 
carry often are given out on the basis of a credit scoring system that takes into ac- 
count such things as age, occupation, duration of employment, home ownership, 
years of residence, telephone, and annual income. 

Numerical rating systems also are used by companies extending trade credit. 
With the overall growth of trade credit, a number of companies are finding it 
worthwhile to screen out "clear" accept and reject applicants. In other words, rou- 
tine credit decisions are made on the basis of a numerical score. Marginal appli- 
cants, who fall between "clear" accept or reject signals, can then be analyzed in de- 
tail by the credit analyst. In this way, a company is able to achieve greater 
efficiency in its credit investigation process. It uses trained credit analysts to the 
best advantage. Credit scoring is used not only when trying to determine whether 
to accept or reject a new customer but also when a current customer wishes credit 
beyond its existing credit limit. 

A company does not have to develop a credit scoring system itself. Many use 
an outside vendor, which models the customer base either generically or specifi- 
cally. In addition, these vendors can process the credit applicants. Providers of 
credit scoring services include Credit & Management Systems, Inc.; Dun & Brad- 
street; Fair Isaac & Company; SR Research, Experian; and Trans Union. In the ap- 
pendix to this chapter, discriminant analysis as applied to business credit decisions 
is illustrated. 

Sequential Investigation Process The amount of information collected should be 
determined in relation to the expected profit from an order and the cost of investiga- 
tion. More sophisticated analysis should be undertaken only when there is a chance 
that a credit decision based on the previous stage of investigation will be changed. If 
an analysis of a Dun & Bradstreet report resulted in an extremely unfavorable pic- 
ture of the applicant, an investigation of the applicant's bank and its trade suppliers 
might have little prospect of changing the reject decision. Therefore, the added cost 
associated with this stage of investigation would not be worthwhile. With incremen- 
tal stages of investigation each having a cost, they can be justified only if  the infor- 
mation obtained has value in changing a prior de~ision.~ 

3For such an analysis, see Dilecp Mehta, "n~c Formulation of Credit Policy Models," Mnnagemml Science, 15 
(October 1968), 30-50. 
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The value of more Figure 15-3 is a graphic representation of a sequential approach to credit 
information must be analysis. The first stage is simply consulting past experience to see if the firm has 
balanced against its sold previously to the account and, if it has, whether that experience has been sat- 
cost. isfactory. Stage 2 might involve ordering a Dun & Bradstreet report on the appli- 

cant and evaluating it. The third, and last, stage could be credit checks of the ap- 
plicant's bank and creditors. Each stage costs more. The expected profit from 
accepting an order will depend on the size of the order, as will the opportunity 
cost associated with its rejection. Rather than perform all stages of investigation, 
regardless of the size of the order and the Firm's past experience, the firm should 
investigate in stages and go to a new stage only when the expected net benefits of 
the additional information exceed the cost of acquiring it. When past experience 
has been favorable, there may be little need for further investigation. In general, 
the riskier the applicant, the greater the desire for more information. By balancing 
the costs of information with the likely profitability of the order, as well as with in- 
formation from the next stage of investigation, added sophistication is introduced 
only when it is beneficial. 

The Credit Decision 
Once the credit analyst has marshaled the necessary evidence and has analyzed it, 
a decision must be reached on the disposition of the account. In an initial sale, the 
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first decision to be made is whether or not to ship the goods and extend credit. If 
repeat sales are likely, the company will probably want to establish procedures so 
that it does not have to evaluate the extension of credit each time an order is re- 
ceived. One means for streamlining the procedure is to establish a line of credit 
for an account. A line of credit is a maximum limit on the amount the firm will 
permit to be owing at any one time. In essence, it represents the maximum risk ex- 
posure that the firm will allow itself to undergo for an account. In the sequential 
investigation method illustrated, single orders were evaluated. With a line of 
credit, multiple orders are assumed. The principle is the same. Likely profits from 
present and future sales must be balanced against the likely collection period, col- 
lection costs, and probability of bad-debt losses over time. Those last three balanc- 
ing factors depend on the magnitude of the line of credit offered rather than on the 
size of order. As before, probability concepts can be applied to analyze the trade- 
off between expected benefits and expected costs and to determine an appropriate 
line of credit for the customer. 

The establishment of a credit line streamlines the procedure for shipping 
goods. One need only determine whether an order brings the amount owed by a 
customer in excess of the lime. If not, the order is shipped; if so, an incremental 
credit decision must be reached. The line itself must be reevaluated periodically in 
order to keep abreast of developments in the account. A satisfactory risk exposure 
today may be more or less than satisfactory a year from today. Despite comprehen- 
sive credit procedures, there will always be special cases that must be dealt with in- 
dividually. Here, too, the firm can streamline the operation by defining responsibili- 
ties clearly. 

Outsourcing Credit and Collections 
The entire credit/collection function can be outsourced. A number of third parties, 
like Dun & Bradstreet, offer complete or partial services to corporations. Credit scor- 
ing models, together with other information, are used in deciding on whether credit 
will be granted. Ledgers are maintained, and payments processed in an orderly 
manner. Collection efforts on tardy accounts are initiated on a timely basis. As with 
the outsourcing of any business function, it is a question of core competence. Where 
such competency does not exist or is inefficient, the "make or buy" decision may be 
slanted toward buying the service on the outside. For small- and medium-sized 
companies, credit and collection may be too costly to do on one's own. Even larger 
companies will outsource when core competency is stronger in other areas of the en- 
terprise. 

INVENTORY MANAGEMENT AND CONTROL 
Inventories form a link between production and sale of a product. A manufactur- 
ing company must maintain a certain amount of inventory during production, 
the inventory known as work in process (WIP). Although other types of inven- 
tory-namely, raw materials and finished goods-are not necessary in the 
strictest sense, they allow the company to be flexible. Raw materials inventory 
gives the firm flexibility in its purchasing. Finished goods inventory allows the 
firm flexibility in its production scheduling and in its marketing. Production 
does not need to be geared directly to sales. Large inventories also allow effi- 
cient servicing of customer demands. If a product is temporarily out of stock, 
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present as well as future sales may be lost. Thus, there is an incentive to main- 
tain large stocks of all three types of inventory. 

Benefits versus Costs 
The advantages of increased inventories, then, are several. The firm can effect 
economies of production and purchasing and can fill orders more quickly. In short, 
the firm is more flexible. The obvious disadvantages are the total cost of holding 
the inventory, including storage and handling costs, and the required return on 
capital tied up in inventory. An additional disadvantage is the danger of obsoles- 
cence. Because of the benefits, however, the sales manager and production man- 
ager are biased toward relatively large inventories. Moreover, the purchasing man- 
ager often can achieve quantity discounts with large orders, and there may be a 
bias here as well. It falls on the financial manager to dampen the temptation for 
large inventories. This is done by forcing consideration of the cost of funds neces- 
sary to carry inventories as well as perhaps the handling and storage costs. 

Like accounts receivables, inventories should be increased as long as the re- 
sulting savings exceed the total cost of holding the added inventory. The balance 
finally reached depends on the estimates of actual savings, the cost of carrying ad- 
ditional inventory, and the efficiency of inventory control. Obviously, this balance 
requires coordination of the production, marketing, and finance areas of the firm 
in keeping with an overall objective. Our purpose is to examine various principles 
of inventory control by which an appropriate balance might be achieved. 

Economic Order Quantity 
The economic order quantity (EOQ) is an important concept in the purchase of 
raw materials and in the storage of finished goods and in-transit inventories. In 
our analysis, we wish to determine the optimal order quantity for a particular item 
of inventory, given its forecasted usage, ordering cost, and carrying cost. Ordering 
can mean either the purchase of the item or its production. Assume for the mo- 
ment that the usage of a particular item of inventory is known with certainty. This 
usage is stationary or steady throughout the period of time being analyzed. In 
other words, if usage is 2,600 items for a 6-month period, 100 items would be used 
each week. 

Ordering Costs We assume that ordering costs, 0, are constant, regardless of the 
size of the order. In the purchase of raw materials or other items, these costs repre- 
sent the clerical costs involved in placing an order as well as certain costs of receiv- 
ing and checking the goods once they arrive. For finished goods inventories, or- 
dering costs involve scheduling a production run. These costs are known as setup 
costs. For WIP inventories, ordering costs are likely to involve nothing more than 
record keeping. The total ordering cost for a period is simply the number of orders 
for that period times the cost per order. 

Carrying Costs Carrying costs per period, C, represent the cost of inventory stor- 
age, handling, and insurance, together with the required rate of retun on the in- 
vestment in inventory. These costs are assumed to be constant per unit of inven- 
tory, per unit of time. Thus, the total carrying cost for a period is the average 
number of units of inventory for the period times the carrying cost per unit. In ad- 
dition, we assume for now that inventory orders are filled without delay. Because 
out-of-stock items can be replaced immediately, there is no need to maintain a 
buffer or safety stock. Though the assumptions made up to now may seem overly 
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restrictive, they are necessary for an initial understanding of the conceptual frame- 
work that follows. Subsequently, we shall relax some of them. 

If the usage of an inventory item is perfectly steady over a period of time and 
there is no safety stock, average inventory (in units) can be expressed as 

Q Average inventory = - 
2 

(15-1) 

where Q is the quantity (in units) ordered and is assumed to be constant for the 
period. This problem is illustrated in Fig. 15-4. Although the quantity demanded is 
a step function, we assume for analytical purposes that it can be approximated by 
a straight line. We see that zero inventory always indicates that further inventory 
must be ordered. 

Total Costs The carrying cost of inventory is the carrying cost per unit times the 
average number of units of inventory, or CQ/2. The total number of orders for a 
period of time is simply the total usage (in units) of an item of inventory for that 
period, S, divided by Q. Consequently, total ordering costs are represented by the 
ordering cost per order times the number of orders, or SO/Q. Total inventory 
costs, then, are the carrying costs plus ordering costs, or 

We see from Eq. (15-2) that the higher the order quantity, Q, the higher the carry- 
ing costs but the lower the total ordering costs. The lower the order quantity, the 
lower the carrying costs but the higher the total ordering costs. We are concerned 
with the trade-off between the economies of increased order size and the added 
cost of carrying additional inventory. 
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EOQ: The Famous Formula To determine the optimal order quantity, Q*, we differ- 
entiate Eq. (15-2) with respect to Q and set the derivative equal to zero, obtaining4 

This equation, known as the economic order formula, is perhaps the best known 
formula in management. To illustrate its use, suppose that usage of an inventory 
item is 2,000 units during a 100-day period, ordering costs are $100 an order, and 
the carrying costs are $10 per unit per 100 days. The optimal economic order quan- 
tity, then, is 

,.= JF = 200 units 

With an order quantity of 200 units, the firm would order (2,000/200), or 10 
times, during the period under consideration, or every 10 days. We see from Eq. 
(15-3) that varies directly with total usage, S, and order cost, 0, and in- 
versely with the carrying cost, C. The relationship is dampened by the square 
root sign in both cases. As usage increases, the optimal order size and the aver- 
age level of inventory increase by a lesser percentage. In other words, econ- 
omies of scale are possible. 

In our example, we have assumed that inventory can be ordered and re- 
ceived without delay. Usually, there is a time lapse between placement of a pur- 
chase order and receipt of the inventory, or in the time it takes to manufacture an 
item after an order is placed. This lead time must be considered. If it is constant 
and known with certainty, the optimal order quantity is not affected. In the above 
example, the firm would still order 200 units at a time and place 10 orders during 
the specified time period, or every 10 days. If the lead time for delivery were 3 
days, the firm simply would place its order 7 days after the delivery of the previ- 
ous order. 

Putting It Together The EOQ function is illustrated in Fig. 15-5. In the figure, we 
plot ordering costs, carrying costs, and total costs-the sum of the first two costs. 
We see that whereas carrying costs vary directly with the size of the order, order- 
ing costs vary inversely with the size of the order. The total cost line declines at 
first as the fixed costs of ordering are spread over more units. The total cost line 
begins to rise when the decrease in average ordering cost is more than offset by the 
additional carrying costs. Point X, then, represents the economical order quantity, 
which minimizes the total cost of inventory. 

These steps are 

CQ2 - ZSO = 0 
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ORDER SIZE ( Q )  

UNCERTAINTY AND SAFETY STOCK 
In practice, the demand or usage of inventory generally is not known with cer- 
tainty; usually it fluctuates during a given period of time. Typically, the demand 
for finished goods inventory is subject to the greatest uncertainty. In general, the 
use of raw materials inventory and in-transit inventory, both of which depend on 
the production scheduling, is more predictable. In addition to demand, the lead 
time required to receive delivery of inventory once an order is placed usually is 
subject to some variation. Owing to these fluctuations, it is not feasible usually to 
allow expected inventory to fall to zero before a new order is anticipated, as the 
firm could do when usage and lead time were known with certainty. A safety stock 
is necessary. 

Order Point and Safety Stock 
When we allow for uncertainty in demand for inventory as well as in lead time, a 
safety stock becomes advisable. The concept is illustrated in Fig. 15-6. In panel a of 
the figure, we show what would happen if the firm had a safety stock of 100 units 
and if expected demand of 200 units every 10 days and lead time of .5 days were to 
occur. Note that with a safety stock of 100 units, the order point must be set at 200 
units of inventory on hand as opposed to the previous 100 units. In other words, 
the order point determines the amount of safety stock held. 

Actual versus Expected Panel b of Fig. 15-6 shows the actual experience for our 
hypothetical firm. In the first segment of demand, we see that actual usage is 
somewhat less than expected. (The slope of the line is less than the expected de- 
mand line in the upper panel.) At the order point of 200 units of inventory held, an 
order is placed for 200 units of additional inventory. Instead of taking the expected 
5 days for the inventory to be replenished, we see that it takes only 4 days. The 
second segment of usage is much greater than expected and, as a result, inventory 
is rapidly used up. At 200 units of remaining inventory, a 200-unit order again is 
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placed, but here it takes 6 days for the inventory to be received. As a result of both 
of these factors, heavy inroads are made into the safety stock. 

In the third segment of demand, usage is about the same as expected; that is, 
the slopes of expected and actual usage lines are about the same. Because inven- 
tory was so low at the end of the previous segment of usage, an order is placed al- 
most immediately. The lead time turns out to be 5 days. In the last segment of de- 
mand, usage is slightly greater than expected. The lead time necessary to receive 
the order is 7 days, much longer than expected. The combination of these two fac- 
tors again causes the firm to go into its safety stock. The example illustrates the im- 
portance of safety stock in absorbing random fluctuations in usage and in lead 
times. Without such stock, the firm would have run out of inventory on two occa- 
sions. 

The Amount of Safety Stock 
The proper amount of safety stock to maintain depends on several things. The 
greater the uncertainty associated with forecasted demand for inventory, the 
greater the safety stock the firm will wish to carry, all other things the same. Sim- 
ilarly, the greater the uncertainty of lead time to replenish stock, the greater the 
risk of running out of stock, and the more safety stock a company will wish to 
maintain, all other things being equal. Another factor influencing the safety 



Chapter 15 Management of Accounts Receivable and Inventories 469 

stock decision is the cost of running out of inventory. The cost of being out of 
raw materials and inventories is a delay in production. How much does it cost 
when production closes down temporarily? Where fixed costs are large, this cost 
will be quite high, as can be imagined in the case of an aluminum extrusion 
plant. The cost of running out of finished goods is customer dissatisfaction. Not 
only will the immediate sale be lost, but future sales will be endangered if cus- 
tomers take their business elsewhere. Although this opportunity cost is difficult 
to measure, it must be recognized by management and incorporated into the 
safety stock decision. The greater the costs of running out of stock, of course, the 
greater the safety stock management will wish to maintain, all other things being 
the same. 

The cost of carrying additional inventory is crucial. If it were not for this cost, 
a firm could maintain whatever safety stock was necessary to avoid all possibility 
of running out of inventory. The greater the cost of carrying inventory, the more 
costly it is to maintain a safety stock, all other things being equal. Determination of 
the proper amount of safety stock involves balancing the probability and cost of a 
stockout against the cost of carrying enough safety stock to avoid this possibility. 
Ultimately, the question reduces to the probability of inventory stockout that man- 
agement is willing to tolerate. 

Just-in-Time Inventory Control 
and the Internet 
The management of inventory has become very sophisticated in recent years. In 
certain industries, the production process lends itself to "just-in-time" UIT) inven- 
tory control. As the name implies, the idea is that inventories are acquired and in- 
serted in production at the exact times they are needed. This requires efficient pur- 
chasing, very reliable suppliers, and an efficient inventory-handling system. One 
thing that has made this possible is the advent of instant information through so- 
phisticated computer networks. The coordination of various suppliers in an effi- 
cient manner is known as supply chain management. 

For standard inventory items, the use of the Internet has greatly facilitated 
supply chain management. A number of exchanges have developed for business- 
to-business (BZB) types of transactions. If you need to purchase a certain type of 
chemical for use in your production process, you can specify your exact need on 
an Internet chemical exchange. Various suppliers then will bid for the contract. 
This auction tec

hni

que significantly reduces the paperwork and other costs in- 
volved in searching for best price. This, together with competition among suppli- 
ers, may reduce your costs by 15 percent or so. A number of B2B exchanges al- 
ready exist for a wide variety of products, and new ones are developing all the 
time. Again, the raw material in question must be relatively standardized for an 
Internet exchange to work well for you. 

In the context of the EOQ model, the idea with JIT is to minimize setup costs, 
0 in the formula. Not only can certain traditional fixed costs be reduced, but 
through changing the work environment some can be transformed to variable 
costs. One example is in machine tool shops. With computer aided manufacturing, 
the setup for a new production run can be accomplished in a matter of minutes 
and with only a fraction of the cost that occurred when it was all manual. As a re- 
sult, the "spindle time" of a lathe or milling machine is increased significantly. 
When the order costs in the EOQ formula are reduced, the economic order quan- 
tity drops and less average inventory needs to be maintained. 



470 Part  V L i q u i d i t y  and Working Capi ta l  Managemen t  

A company can reduce its work in process (WIP) through managing more ef- 
ficiently. This is an internal improvement. Raw materials also can be reduced by 
internal efficiency, but, as we have discussed, reductions here also depend on ex- 
ternal suppliers. Finished goods are another matter, because satisfaction of cus- 
tomers comes into play. However, JIT should result in faster production runs. If 
finished goods can be replenished quickly, the cost of "running out of stock is re- 
duced and less finished-goods inventories need be maintained. Though invento- 
ries can never be reduced to zero, the notion with JIT is one of extremely tight con- 
trol so as to minimize inventories. How close a company comes to the ideal 
depends on the type of production process and the nature of supplier industries, 
but it is a worthy objective for almost all companies. 

INVENTORY AND THE FINANCIAL MANAGER 
The inventory control methods described in this chapter give us a means for de- 
termining an optimal level of inventory, as well as how much should be ordered 
and when. These tools are necessary for managing inventory efficiently and bal- 
ancing the advantages of additional inventory against the cost of carrying it. 

A financial 
manager's concern 
is with inventory turns 
and monies tied up in 
inventories. 

Monitoring Amounts 
Tied Up in Inventories 
Although inventory management is not the direct operating responsibility of the 
financial manager, the investment of funds in inventory is an important aspect of 
financial management. Consequently, the financial manager must be familiar with 
ways to control inventories effectively, so that capital may be allocated efficiently. 
It is very important for the financial manager to watch the inventory turnover ratio, 
which we took up in Chapter 12. A deteriorating trend over time (decreasing inven- 
tory turns from one period to the next) should set off an alarm. More and more 
funds are being tied up in inventory. The greater the opportunity cost of funds in- 
vested in inventory, the more serious this becomes. Also, a deteriorating turnover 
ratio may indicate~obsolescence problems in addition to the cost of carrykg inven- 
tories. Perhaps write-offs are necessary. Whenever financial ratios indicate a poten- 
tial problem, serious inquiry should follow and remedies be put into place. 

Watching Inventoty Risks 
Thus, the financial manager is concerned not only with the cost of carry but with 
the risks involved in carrying inventory. The major risk is that the market value 
of specific inventories will be less than the value at which they were acquired. 
Certain types of inventory are subject to obsolescence, whether it be in technol- 
ogy or in consumer tastes. A change in technology may make an electronic com- 
ponent worthless. A change in style may cause a retailer to sell dresses at sub- 
stantially reduced prices. Other inventories, such as agricultural products, are 
subject to physical deterioration. With deterioration, of course, inventories will 
have to be sold at lower and lower prices, all other things being the same. In 
other situations, the principal risk is that of fluctuations in market price. Some 
items of inventory, such as copper, are subject to rather wide price swings. The 
financial manager is perhaps in the best place to make an objective analysis of 
the risks associated with the firm's investment in inventories. These risks must 
be considered in determining the appropriate level of inventory the firm should 
carry. 
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The opportunity cost of funds is the link by which the financial manager ties 
inventory management to the overall objective of the firm. In this regard, inven- 
tory can be treated as an asset to which capital is committed, as in any capital bud- 
geting project. Different items of inventory may involve different risks, and these 
differences can be incorporated into an analysis of risk similar to that for capital 
budgeting. Oh discussion in this chapter has focused on determining an optimal 
level of investment. We know that the greater the efficiency with which the firm 
manages its inventory, the lower the required investment and the greater the 
shareholder wealth, all other things being the same. 

Credit and collection policies encompass the 
quality of accounts accepted, the credit period 
extended, the cash discount given, certain spe- 
cial terms, and the level of collection expendi- 
tures. In each case, the credit decision involves a 
trade-off between the additional profitability 
and the cost resulting from a change in any of 
these elements. By 1iberaliz.ing the quality re- 
quirements for accounts, the firm hopes to make 
more on additional sales than it spends to carry 
the additional receivables plus the additional 
bad-debt losses. To rnaxinke profits arising 
from credit and collection policies, the firm 
should vary these policies jointly until an opti- 
mal solution is obtained. This variation can be 
accomplished through simulation, once the 
functional relationships are specified. The firm's 
c ~ d i t  and collection policies, together with its 
credit and collection procedures, determine the 
magnitude and quality of its receivable position. 

In evaluating a credit applicant, the credit 
analyst obtains financial and other information 
about the applicant, analyzmes this information, 
and reaches a credit decision. In a sequential 
analysis process, the firm can decide whether 
to accept an order, reject it, or obtain additional 
information. More information is justified only 
when the expected benefits of the information 
exceed its cost. In turn, expected benefits arise 
only if the information allows us to correct a 
previously wrong decision.. Lf the account is 
new, the firm must decide whether or not to ac- 
cept the order. Credit scoring, using a statistical 
technique, can be used in the decision-making 
process. With repeat orders, a company must 

decide on the maximum credit to extend, 
known as a line of credit. Increasingly, compa- 
nies are outsourcing all or part of the credit 
and collection function. 

The optimal level of inventories should 
be judged in relation to the flexibility invento- 
ries afford. If we hold constant the efficiency of 
inventory management, the lower the level of 
inventories, the less the flexibility of the firm. 
In evaluating the level of inventories, manage- 
ment must balance the benefits of economies of 
production, purchasing, and increased product 
demand against the cost of carrying the addi- 
tional inventory. Of particular concern to the fi- 
nancial manager is the cost of funds invested in 
inventory, which is a function of the risk of the 
specific inventories involved. 

In this chapter, we examined several tools 
of inventory control. One is the economic order 
quantity (EOQ), whereby we determine the op- 
timal size of order to place, on the basis of the 
demand or usage of the inventory, the ordering 
costs, and the carrying costs. Under conditions 
of uncertainty, the firm usually must provide 
for a safety stock, owing to fluctuations in de- 
mand for inventory and lead times. By varying 
the point at which orders are placed, one varies 
the safety stock that is held. The movement to- 
ward "just-in-time" inventory control has re- 
duced the amount of inventory many compa- 
nies hold. The role of the financial manager is 
to monitor the monies tied up in inventories 
and the risks therein. Efficient inventory man- 
agement means less to finance and write off, 
thereby enhancing shareholder wealth. 
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Discriminant analysis is a statistical tool that 
can help us decide which prospective accounts 
to accept or reject on the basis of certain rele- 
vant variables. This type of analysis is similar 
to regression analysis but assumes that the ob- 
servations come from two or more different 
universes. In our case, these universes consist 
of good and bad accounts. Let us start with an 
evaluation of only two characteristics of trade 
credit applicants: the quick, or acid-test, ratio 
and the ratio of net worth to total assets. For 
purposes of experiment, we extend open-book 
credit to all new credit applicants for a sample 
period. We record the quick ratio of each ac- 
count, its net-worth-to-total-assets ratio, and 
whether or not after a length of time it defaults 
on payment. If the account defaults, it is classi- 
fied as a bad account; if it pays in a reasonable 
period of time, it is classified as a good ac- 
count. With this information, we are able to un- 
dertake a linear discriminant analysis with two 
independent variables. We wish to determine 
the predictive value of these variables for the 
behavior of the dependent variable, whether 
the account is good or bad. 

We plot quick ratios and net worth/total 
assets ratios for each account on a scatter dia- 
gram, obtaining the results shown in Fig. 15A-l. 

F I G U R E  1 5 A - 1  
Discriminant a n a l p i 5  
of .~ccounts receivable 

I 

The circles represent bad accounts; the squares 
represent good accounts. Using the two inde- 
pendent variables, we try to find the linear 
boundary line that discriminates best between 
good and bad accounts. We need to find the pa- 
rameters, or weights, of the following discrimi- 
nant ifunction: 

where X, is the quick ratio of the firm, X, is its 
net-worth-to-total-assets ratio, and a, and a, are 
the parameter values such that the average or 
mean value of fg ?,Eq. (15A-1) for good ac- 
counts will be sign~ficantly larger than the av- 
erage value off, for bad accounts. This notion 
is illustrated in Fig. 15A-2, where the discrimi- 
nant function value is along the horizontal axis, 
and the probability of occurrence is along the 
vertical. In the figure, two universes of credit 
applicants are shown: good to the right and 
bad to the left. The average value, fb, for bad 
accounts is much lower than the average value, 
f,, for good accounts, but the two universes 
overlap. In general, the smaller the area of 
overlap, the better the ability of discriminant 
analysis to predict good and bad accounts. In 
other words, it is desirable that the averages or 

Discriminant boundary 

0 

line 

I 

PERCENT NET WORTH X 2 
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F I G U R E  1 5 A - 2  .. - 
Universes of good and f b  f * fg 

bad accounts DISCRIMINANT FUNCTION VALUE 

means of the two distributions, f, and fg, be as 
far apart as possible. 

The coefficients a ,  and a, in Eq. (15A-1) 
can be computed mathelmatically from the 
sample data by 

Szz dx - Sxz dz 
a1 = (15A-2) 

s z z s x x  -- Sxz2 

Sxx dz - Sxz dx  
a, = (15A-3) 

s z z s x x  -- Sxz2 

where Sxx and Szz represent the variances of 
variables X, and X,, respectively, and Sxz is the 
covariance of variables XI and X,. The differ- 
ence between the average of X,'s for good ac- 
counts and the average of X,'s for bad accounts 
is represented by dx. Similarly, dz represents the 
difference between the average of Xis for good 
accounts and the average of Xis for bad ac- 
counts. When we solve for a, and a ,  we obtain 
the parameters of the linear discriminant func- 
tion in Eq. (15A-1). The ratio a,/a, determines 
the slope of the discriminant boundary line. 

We now need to determine the minimum 

T A B L E  1 5 A - 1  
Values of f, 

cutoff value of the function. The idea is to 
refuse credit to those accounts with values off 
below the cutoff value and extend credit to 
those with f values above the cutoff value. In 
theory we wish to find the discriminant func- 
tion value denoted by f" in Fig. 15A-2. Using 
this value for cutoff purposes will minimize 
the prediction of good accounts when they are 
bad and the prediction of bad accounts when 
they are good. To determine the cutoff value in 
practice, we start by calculating thef. for each 
account, given the parameters of Eq. (15A-1). 
For our example, suppose we obtained the fi 
values, arranged in ascending order or magni- 
tude, shown in Table 15A-1. 

We see that there is an area of overlap for 
accounts 6,12,11, and 4. We know that the cut- 
off value must lie between 1.65 and 1.91. For 
simplicity, we may want to use the midpoint, 
1.78, as our cutoff value. Given the cutoff 
value, we are able to draw the discriminant 
boundary line in Fig. 15A-1 that discriminates 
best between good and bad accounts. We note 
that two of the accounts, 11 and 12, are mis- 
classified, given this cutoff value. Account 11 
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is classified as a good account when, in fact, it 
was bad; account 12 is classified as a bad ac- 
count when, in fact, it was good. Rather than 
assign a strict cutoff value, it may be better to 
allow for misclassification and designate the 
area between 1.65 and 1.91 as uncertain, re- 
quiring further analysis. In theory, this area 
would correspond to the area of overlap in 
Fig. 15A-2. 

If we have reason to believe that new 
credit applicants will not differ significantly 
from the relationships found for the sample ac- 
counts, discriminant analysis can be used as a 
means for selecting and rejecting credit sale 
customers. If we use a minimum cutoff value, 
we will reject all sales in which thef; value for 
the credit applicant is less than 1.78 and accept 
all sales in which thef, value exceeds 1.78. If a 
range is used, we will accept all sales in which 
the prospective customer has anf; value in ex- 
cess of 1.91 and reject applicants withf; values 
below 1.65. For applicants withf; values lying 
between these two values, we might want to 
obtain additional credit information, along 
with information as to the profitability of the 
sale, before making a decision. 

Although the example we used is simple, 
it illustrates the potential of discriminant 
analysis in selecting or rejecting credit appli- 
cants. Discriminant analysis can be extended to 
include a number of other independent vari- 
ables. In fact, additional independent variables 
should be added as long as the benefits of 
greater predictability exceed the costs of col- 
lecting and processing the additional informa- 
tion. As before, the idea with more than two in- 
dependent variables is to determine a set of 
weights, a,, a,, a, . . . , a,, for the various inde- 
pendent variables employed, so that the 
weighted average, or total score, 

for the good accounts is as different as possible 
from that for the bad accounts. Given the opti- 
mal set of weights or parameters, one then cal- 
culates the total score, f*, which best discrimi- 
nates between good and bad accounts. 

Assume that we are concerned with four 
independent variables: the quick ratio, XI; the 
net-worth-to-total-assets ratio, X,; the cash- 

flow-to-total-debt ratio, X,; and the net profit 
margin ratio, X,. The optimal parameters, or 
weights, for a,, a,, a,, and a, were found to be 2, 
5,13, and 22, respectively. If a new credit appli- 
cant had a quick ratio of 1.5, a net worth to to- 
tal assets ratio of .4, a cash-flow-to-total-debt 
ratio of .2, and a net profit margin of .05, its to- 
tal credit score would be 

This score is then compared with the optimal 
discriminant function, or cutoff, value deter- 
mined on the basis of a sample. If 8.7 exceeds 
the predetermined cutoff value, the account is 
accepted. If 8.7 is less than the cutoff value, the 
account is rejected. Thus, the general approach 
is the same, whether two independent vari- 
ables are used or more than two are used. 

For discriminant analysis to have predic- 
tive value, the credit applicants being analyzed 
must correspond to the sample applicants on 
which the discriminant function parameters are 
based. With the passage of time, the underlying 
characteristics change. What was once an irn- 
portant financial ratio for predictive purposes 
may be less important today. In most applica- 
tions, there is a decay in the validity of the dis- 
criminant function over time. As the system de- 
cays, there is a tendency to extend credit to more 
bad customers and to reject more potentially 
good customers. After a point, the discriminant 
function system is no longer worthwhile from 
the standpoint of credit decisions, and the firm 
would be better off with no system. Therefore, 
as experience provides new information it is im- 
portant to assess the validity of the parameters 
or weights. Where the parameters are no longer 
realistic, a new sample should be drawn and 
new parameters generated. 

In summary, discriminant analysis is a 
flexible and practical means for evaluating new 
credit applicants and monitoring existing ac- 
counts. Because the information is processed 
on a high-speed computer, time spent on cleri- 
cal work and credit analysis can be reduced. 
Credit analysts can concentrate on only those 
marginal accounts falling in an uncertain area. 
Discriminant analysis offers an efficient means 
by which a company can meet the mounting 
demands on its credit department. 
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1. Durham-Feltz Corporation presently gives terms of net 30 days. It has $60 mil- 
lion in sales, and its average collection period is 45 days. To stimulate demand, 
the company may give terms of net 60 days. If it does instigate these terms, 
sales are expected to increase by 15 percent. After the change, the average col- 
lection period is expected to be 75 days, with no difference in payment habits 
between old and new customers. Variable costs are $.80 for every $1.00 of 
sales, and the company's required rate of return on investment in receivables 
is 20 percent. Should the company extend its credit period? (Assume a 360-day 
year.) 

2. Matlock Gauge Company makes wind and current gauges for pleasure boats. 
The gauges are sold throughout the southeast to boat dealers, and the average 
order size is $50. The company sells to all registered dealers without a credit 
analysis. Terms are net 45 days, and the average collection period is 60 days, 
which is regarded as satisfactory. Jane Sullivan, vice-president of finance, is 
now uneasy about the increasing number of bad-debt losses on new orders. 
With credit ratings from local and regional credit agencies, she feels she would 
be able to classify new orders into one of three risk categories. Past experience 
shows the following: 

Order Category 

LOW MEDIUM HIGH 
RISK RISK RISK 

Bad-debt loss 1% 4% 24% 
Percent of category orders to total orders 30 50 20 

The cost of producing and shipping the gauges and of carrying the receivables 
is 78 percent of sales. The cost of obtaining credit-rating information and of 
evaluating it is $4 per order. Surprisingly, there does not appear to be any as- 
sociation between the risk category and the collection period; the average for 
each of the three risk categories is around 60 days. Based on this information, 
should the company obtain credit information on new orders instead of selling 
to all new accounts without credit analysis? 

3. Vostick Filter Company is a distributor of air filters to retail stores. It buys its 
filters from several manufacturers. Filters are ordered in lot sizes of 1,000, and 
each order costs $40 to place. Demand from retail stores is 20,000 filters per 
month, and carrying cost is $.I0 a filter per month. 

a. What is the optimal order quantity with respect to so many lot sizes? 
b. What would be the optimal order quantity if the carrying cost were 

$.05 a filter per month? 
c. What would be the optimal order quantity if ordering costs were $lo? 

4. To reduce production start-up costs, Bodden Truck Company may manufac- 
ture longer runs of the same truck. Estimated savings from the increase in ef- 
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ficiency are $260,000 per year. However, inventory turnover will decrease 
from eight times a year to six times a year. Costs of goods sold are $48 mil- 
lion on an annual basis. If the required rate of return on investment in inven- 
tories is 15 percent, should the company instigate the new production plan? 

1. To increase sales from their present annual $24 million, Jefferson Knu Monroe 
Company, a wholesaler, may try more liberal credit standards. Currently, the 
firm has an average collection period of 30 days. It believes that with increas- 
ingly liberal credit standards, the following will result: 

from previous level (in millions) 1 $2.8 $1.8 $1.2 $.6 
Averaze collection period for 

Credit policy 

- 
incremental sales (days) 1 45 60 90 144 

A B C D 

The price of its products average $20 per unit, and variable costs average $18 
per unit. No bad-debt losses are expected. If the company has a pretax oppor- 
tunity cost of funds of 30 percent, which credit policy should be pursued? 
(Assume a 360-day year.) 

2. Upon reflection, Jefferson Knu Monroe Company has estimated that the follow- 
ing pattern of bad-debt losses will prevail if it initiates more liberal credit terms: 

Increase in sales 

Credit ~olicv 1 A  B C D 

Bad-debt losses on incremental sales 1 3% 6% 10% 15% 

Given the other assumptions in Problem 1, which credit policy should be 
pursued? 

3. Recalculate Problem 2, assuming the following pattern of bad-debt losses: 

Which policy now is best? 
4. The Chickee Corporation has a 12 percent opportunity cost of funds and cur- 

rently sells on terms of net 10, EOM. This means that goods shipped before 
the end of the month must be paid for by the tenth of the following month. 
The firm has sales of $10 million a year, which are 80 percent on credit and 
spread evenly over the year. Currently, the average collection period is 60 
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days. If Chickee offered terms of 2/10, net 30, 60 percent of its customers 
would take the discount, and the collection period would be reduced to 40 
days. Should Chickee change its terms from net/10, EOM to 2/10, net 30? 
(Assume a 360-day year.) 

5. Porras Pottery Products, Inc., spends $220,000 per annum on its collection 
department. The company has $12 million in credit sales, its average collec- 
tion period is 23 months, and the percentage of bad-debt losses is 4 percent. 
The company believes that if it were to double its collection personnel, it 
could bring down the average collection period to 2 months and bad-debt 
losses to 3 percent. The added cost is $180,000, bringing total expenditures 
to $400,000 annually. Is the increased effort worthwhile if the opportunity 
cost of funds is (a) 20 percent? (b) 10 percent? (Assume a 360-day year.) 

6. The Pottsville Manufacturing Corporation is considering extending trade 
credit to the San Jose Company. Examination of the records of San Jose has 
produced the following financial statements: 

San Jose Company Balance Sheet (in millions) 

Assets 
Current assets 

Cash $ 1.5 5 1.6 $ 1.6 
Receivables 1.3 1.8 2.5 
Inventories (at lower of cost or market) 1.3 2.6 4.0 
Other 

Total current assets 
Fixed assets 

Buildings (net) 2.0 1.9 1.8 
Machinery and equipment (net) 7.0 6.5 6.0 

Total fixed assets $9.0 $8.4 $7.8 
Other assets 1.0 .8 .6 - - - 

Total assets $14.5 $15.7 $16.9 - - =  
Liabilities and shareholders' eauitv 

1 ,  

Current liabilities 
Notes payable $ 2.1 $ 3.1 $ 3.8 
Trade payables .2 .4 .9 
Other payables .2 .2 .2 - - - 

Total current liabilities $ 2.5 $ 3.7 $ 4.9 
Term loan 

Total liabilities 
Shareholders' equity 

Common stock 
Preferred stock 
Retained earnings 

Total liabilities and equity 

The San Jose Company has a Dun & Bradstreet rating of 4A-2. Inquiries into 
its banking disclosed balances generally in the low seven figurrs. Five suppli- 
ers to San Jose revealed that the firm takes its discounts from the three offer- 
ing 2/10, net 30 terms, and it is about 15 days late in paying the two firms of- 
fering terms of net 30. 
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San Jose Company Income 
Statement (in millions) 

20x1 20x2 20x3 

Net credit sales $15.0 $15.8 $16.2 
Cost of goods sold - 11.3 12.1 13.0 

Gross profit $ 3.7 $3.7 $3.2 
Operating expenses 1.2 1.2 

Net profit before taxes $ 2.6 $ 2.5 $ 2.0 
Taxes 1.3 1.2 1.0 

Profit after taxes $ $ T X m  
Dividends > - -  .3 .O 

Total income $1.0 $1.0 $1.0 - - 

Analyze the San Jose Company's application for credit. What positive factors 
are present? What negative factors are present? 
The Quigley Company sells and installs ski lifts. It has received an order from 
Alpine Ski Resort for a $2.3 million system. The production and installation 
costs of this system amount to 69.6 percent of the total selling price. Because 
Alpine wishes to go through a full season before paying for the system, it has 
asked for credit terms of 1 year. Qlugley estimates that there is an 80 percent 
probability that Alpine will pay in full and a 20 percent chance that it will go 
bankrupt and pay nothing at the end of the year. Alpine's hill will be filled 
with this installation, so there is no prospect for repeat orders. Quigley's op- 
portunity cost of carrying the receivable at its stated value of $2.3 million is 
15 percent per annum. 

a. On the basis of this information, should Quigley accept the order? 
b. (1) If its costs were 74 percent of the selling price, would the order be 

accepted? (2) If 65 percent? 
8. A college bookstore is attempting to determine the optimal order quantity for 

a popular book on psychology. The store sells 5,000 copies of this book a year 
at a retail price of $12.50, although the publisher allows the store a 20 percent 
discount on this price. The store figures that it costs $1 per year to carry a 
book in inventory and $100 to prepare an order for new books. 

a. Determine the total costs associated with ordering 1, 2, 5, 10, and 20 
times a year. 

b. Determine the economic order quantity. 
9. The Hedge Corporation manufactures only one product: planks. The single 

raw material used in making planks is the dint. For each plank manufac- 
tured, 12 dints are required. Assume that the company manufactures 150,000 
planks per year, that demand for planks is perfectly steady throughout the 
year, that it costs $200 each time dints are ordered, and that carrying costs are 
$8 per dint per year. - .  

a. Determine the economic order quantity of dints. 
b. What are total inventory costs for Hedge (carrying costs plus ordering 

costs)? 
c. How many times per year would inventory be ordered? 
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l0 Favorite Foods, I n c  buys 50,000 boxes of ice cream cones every 2 months to 
service steady demand for the product. Order costs are $100 per order, and 

, ,-) carrying costs are $.40 per box. 
a. Determine the optimal order quantity. 
b. The vendor now offers Favorite Foods a quantity discount of $.02 per 

box if it buys cones in order sizes of 10,000 boxes. Should Favorite 
Foods avail itself of the quantity discount? (Hint: Determine the in- 
crease in carrying cost and decrease in ordering cost relative to your 
answer in part a. Compare these with the total savings available 
through the quantity discount.) 

11. Fouchee Scents, Inc., makes various scents for use in the manufacture of food 
products. Although the company does maintain a safety stock, it has a policy 
of "lean" inventories, with the result that customers sometimes must be 
turned away. In an analysis of the situation, the company has estimated the 
cost of being out of stock associated with various levels of safety stock: 

Safety Level of Safety Annual Cost 
Stock Level Stock (in Gallons) of Stockouts 

Present 5,000 $26,000 
New level 1 7,500 14,000 
New level 2 10,000 7,000 
New level 3 12,500 3,000 
New level 4 15,000 1,000 
New level 5 17,500 0 

Carrying costs are 5.65 per gallon per year. What is the best level of safety 
stock for the company? 

Solu t ions  t o  S e l f - c o r r e c t i o n  P r o b l e m s  

1. Receivable turnover = 360/75 = 4.8 
Profitability of additional sales = $9 million X .2 = $1,800,000 
Additional receivables associated with the new sales 

= $9 million/4.8 = $1,875,000 
Additional investment in receivables associated with the new sales 

= $1,875,000 X .8 = $1,500,000 
New level of receivables associated with the o r i p a l  sales 

= $60 million/4.8 = $12,500,000 
Old level of receivables associated with the original sales 

= $60 million/8 = $7,500,000 
Incremental receivable investment, original sales 

= $5,000,000 
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Total increase in receivable investment 
= $1.5 million + $5 million = $6,500,000 

Carrying cost of additional investment = .20 X $6.5 million = $1,300,000 
As the incremental carrying cost is less than the incremental profitability, the 
company should lengthen its credit period from 30 to 60 days. 

2. As the bad-debt loss ratio for the high-risk category exceeds the profit margin 
of 22 percent, it would be desirable to reject orders from this risk class if such 
orders could be identified. However, the cost of credit information, as a per- 
centage of the average order, is $4/$50 = $%, and this cost is applicable to all 
new orders. As the high-risk category is one-fifth of sales, the comparison 
would be 5 x 8% = 40% relative to the bad-debt loss of 24%. Therefore, the 
company should not undertake credit analysis of new orders. 

An example can better illustrate the solution. Suppose new orders were 
$100,000. The following would then hold: 

Order Cafegoy 

LOW MEDIUM HIGH 
RISK RISK RISK 

Total orders $30,000 $50,000 $20,000 
Baddebt loss 300 2,000 4,800 

Number of orders = $100,000/$50 = 2,000; credit analysis cost = 2,000 X $4 = 

$8,000. 
To save $4,800 in bad-debt losses by identifying the high-risk category of new 
orders, the company must spend $8,000. Therefore, it should not undertake the 
credit analysis of new orders. This is a case where the size of the order is too 
small to justify credit analysis. After a new order is accepted, the company will 
gain experience and can reject subsequent orders if its experience is bad. 

3. a. 

Carrying costs = $.I0 x 1,000 = $100. The optimal order size would be 4,000 
filters, which represents five orders a month. 
b. 

Since the lot size is 1,000 filters, the company would order 6,000 filters 
each time. The lower the carrying cost, the more important ordering costs 
become relatively, and the larger the optimal order size. 
C. 
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The lower the order cost, the more important carrying costs become rela- 
tively and the smaller the optimal order size. 

4. Inventories after change = $48 million/6 = $8 million 

Present inventories = $48 million/8 = $6 million 

Additional inventories $2 million 

Opportunity cost = $2 million X .15 = $300,000 

The opportunity cost is greater than the savings. Therefore, the new pro- 
duction plan should not  b e  undertaken. 
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C H A P T E R  

Liability Manaaement and 
~ h o  rt/~edizl m -%rm Financing 

F or most companies, short- and medium-term financing is the manent, as well as of the aggressiveness of management in match- 

principal means by which assets are funded. There are numerous ing its financing with its funds requirements. Before considering var- ' Types, ranglng from sponraneous creo~t ,n the form of ac- lous types of financ~ng, we neea to sketcn out a conceptual frame- 

counts payable and accruals to negotiated, interest-bearing debt. work for addressing the liability structure of a company. Thls will help 

The proportion of shon-term versus longer-term f~nancing is a func- us better understana how the firm can cl~oose between varlous types 

t ~ o n  of a company's furlds requirements, seasonal versus more per- oi financing aescr~bcd in this and subsequent chapters. m 

LIABILITY STRUCTURE OF A COMPANY 
If perfect and complete financial markets existed, not only would capital structure 
be irrelevant, as we discovered in Chapter 9, but so would be the maturity and 
other conditions of the debt. Other conditions include such things as whether or 
not the debt is secured, the presence or absence of a call feature and/or sinking 
fund, and the coupon rate. The corporation could not hope to profit by issuing 
debt instruments with different maturities and other conditions. One type of in- 
strument would be as good as the next. 

Imperfections and Incompleteness 
With imperfections and/or incompleteness in financial markets, stockholders will 
benefit from the firm's "packaging" its debt instruments in a way that takes ad- 
vantage of these circumstances. The imperfections that most affect debt financing 
are flotation costs, bankruptcy costs, costs of information, and restrictions on 
lenders. Since these imperfections were described earlier in Parts II and 111, we 
touch now on their implications for the problem at hand. 

If flotation costs are fixed, either in whole or in part, they create a bias toward 
less frequent financing, larger offerings of debt each time, and longer maturities. In 
other words, the presence of fixed costs results in economies of scale in debt offer- 
ings. Bankruptcy costs create a bias in favor of lower levels of debt obligations 
coming due in the near future; that is, longer maturities. To the extent that there 
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Liability management are costs of information, they affect the sources of financing the firm is able to tap. 
matters when there are If the cost of information is somewhat fixed to either the lender or the borrower, it 
imperfections and in- creates a tendency toward less diversity in debt arrangements. A mediumsized 
complete markets. firm may be unable to sell its debt in a public offering simply because the cost of 

information to ultimate investors is so high that it makes debt issues of less than 
$10 million infeasible. Instead, the firm will go to a commercial bank or an institu- 
tional lender, such as an insurance company, where it need negotiate with only 
one party. If the relationship is continuous over time, the cost of information per fi- 
nancing can be reduced. Thus, economies of scale in information affect the sources 
of debt financing. 

Restrictions, or institutional constraints, on lenders affect the type of loans they 
can make. These constraints may be caused by things such as legal restrictions or tax 
differences, or they may simply be self-imposed. Commercial banks tend to make 
short- to intermediate-term loans, for example, owing to regulations on their invest- 
ment behavior. Small firms, limited to bank financing because of the cost of informa- 
tion, may be restricted to shorter-term debts. Other examples of imperfections could 
be cited, but these examples point to the direction of their impact. If financial markets 
are incomplete with respect to the types of securities offered, the firm may wish to 
tailor its debt issues to the unfilled desires of investors. By appealing to this excess 
demand, there will be an interest-cost saving, all other things staying the same. 

In this part, we assume that imperfections and/or incompleteness exist in fi- 
nancial markets, even though they may not be substantial. As a result, the way the 
firm "packages" its debt financing is important. That is, by varying the maturity 
composition and conditions of its debt, the firm may be able to affect its value, al- 
though the impact is likely to be modest. For our purposes in this chapter, the 
most important aspect of a firm's debt is its maturity. 

Permanent and Tempora y Financing 
If the firm adopts a hedging approach to financing, each asset would be offset 
with a financing instrument of the same approximate maturity. A firm incurs 
short-term debt to finance short-term or seasonal variations in current assets; it 
uses long-term debt or equity to finance the permanent component of current as- 
sets. The situation is illustrated in Fig. 16-1. 

If current assets fluctuate in the manner shown in the figure, only the tempo- 
rary fluctuations shown at the top of the figure would be financed with temporary 
debt. To finance short-term requirements with long-term debt would necessitate 
the payment of interest for the use of funds during times when they were not 
needed. This occurrence can be illustrated by drawing a straight line to represent 
the total amount of long-term debt and equity across the seasonal humps in Fig. 
16-1. It is apparent that financing would be employed in periods of seasonal lull 
when it was not needed. With a hedging approach to financing, the borrowing and 
payment schedule for short-term financing would be arranged to correspond to 
the expected swings in current assets. Fixed assets and the permanent component 
of current assets would be financed with long-term debt, equity, and the perma- 
nent component of current liabilities. 

A hedging approach to financing suggests that apart from current install- 
ments on long-term debt, a firm would show no current borrowings at the sea- 
sonal troughs in Fig. 16-1. Short-term borrowings would be paid off with surplus 
cash. As the firm moved into a period of seasonal funds needs, it would borrow on 
a short-term basis, again paying off the borrowings as surplus cash was generated. 
In this way, financing would be employed only when it was needed. In a growth 



Chapter 1 6  Liabil i ty  Management and Shor t lMedium-Term Financing 485 

F I G U R E  1 6 - 1  
Funds requirement: 

hedging financing 
policy 

urrent assets current assets 

Permanent 
Fixed assets I i funds 

requirement 

I 
t t 

TIME 

situation, permanent financing would be increased in keeping with underlying in- 
creases in permanent funds requirements. 

Maturity of Debt 
Although an exact synchronization of the schedule of expected future net cash 
flows and the payment schedule of debt is appropriate under conditions of cer- 
tainty, it usually is not appropriate under uncertainty. Net cash flows will deviate 
from expected flows in keeping with the business risk of the firm. As a result, the 
schedule of debt maturities is important in assessing the risk-profitability trade- 
off. We assume that the firm will not arrange its debt obligations so that the com- 
posite maturity schedule calls for payments of principal and interest before ex- 
pected net cash flows are available. The question is, What margin of safety should 
be built into the maturity schedule to allow for adverse fluctuations in cash flows? 
This depends on the trade-off between risk and profitability. 

Maturity: The Risks Involved 
In general, the shorter the maturity schedule of a firm's debt obligations, the 
greater the risk that it will be unable to meet principal and interest payments. On 
the other hand, the longer the maturity schedule, the less risky the financing of the 
firm, all other things the same. 

Suppose a company borrows on a short-term basis to build a new plant. The 
short-term cash flows from the plant are not sufficient in the short run to pay off 
the loan. As a result, the company bears the risk that the lender may not renew the 
loan at maturity. This risk is accentuated if there is a financial institution crisis, and 
the borrower must search for a new lender. The risk of nonrenewal can be reduced 
by financing the plant on a long-term basis, the expected cash flows being suffi- 
cient to retire the debt in an orderly manner. Thus, committing funds to a long- 
term asset and borrowing short carries the risk that the firm may not be able to re- 
new its borrowings. If the company should fall on hard times, creditors may 
regard renewal as too risky and may demand immediate payment. This, in turn, 
will cause the firm to either retrench or go into bankruptcy. 

In addition to this sort of risk, there is also the uncertainty associated with in- 
terest costs. When the firm finances with long-term debt, it knows precisely what 
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its interest costs will be over the time period it needs the funds. If it finances with 
short-term debt, it is uncertain of the interest costs on refinancing. In a sense, then, 
the uncertainty of interest costs represents risk to the borrower. We know that 
short-term interest rates fluctuate more than long-term interest rates. A firm forced 
to refinance its short-term debt in a period of rising interest rates may pay an over- 
all interest cost on short-term debt that is higher than it would have been on long- 
term debt. Therefore, the absence of knowledge of future short-term interest costs 
represents a risk to the company. 

Debt matur i ty  involves a A mitigating factor is the possible covariance of short-term interest costs with 
tradeoff between interest operating income. With covariance, when operating income is high it will be offset 
cost and the r ~ s k  of a cri- by higher interest costs, thereby dampening the rise in net income. When operat- 
srs at rnatur~ty. ing income is low, net income will benefit from the lower interest costs at that 

time.l Net income therefore would be somewhat lower in periods of economic 
prosperity and somewhat higher in periods of economic contraction than it would 
be if constant interest had been paid on long-term debt. It is only if the financing is 
short-term and rolled over at maturity that interest costs vary over time and there 
is the possibility for covariance with the firm's operating income. 

Taking all the foregoing factors into account, we can say that for most com- 
panies the longer the maturity schedule of a firm's debt in relation to its expected 
net cash flows, the less the risk. The major risk in this regard is the possible inabil- 
ity to refinance short-term debt at its maturity. There is also the uncertainty associ- 
ated with interest costs on the rollover of short-term borrowings, which can either 
dampen or accentuate fluctuations in the firm's operating income. 

Maturity: The Cost Trade-off 
Differences in risk between short- and long-term financing must be balanced 
against differences in interest costs. The longer the maturity schedule of a firm's 
debt, the more costly the financing is likely to be. For one thing, the expected cost 
of long-term financing usually is more than that of short-term financing. In peri- 
ods of high interest rates, the rate on short-term corporate borrowings may exceed 
that on long-term borrowings; but over an extended period of time, the firm typi- 
cally pays more for long-term borrowings. In addition to the higher expected costs 
of long-term borrowings, a company may pay interest on debt over periods of 
time when the funds are not needed. Thus, there usually is an inducement to fi- 
nance funds requirements on a short-term basis. 

Consequently, we have the familiar trade-off between risk and profitability. 
The margin of safety, or lag between expected net cash flows and payments on 
debt, will depend on the risk preferences of management. In turn, its decision on 
the maturity composition of the firm's debt will determine the portion of current 
assets financed by current liabilities and the portion financed on a long-term basis. 

To allow for a margin of safety, management might decide on the proportions 
of short-term and long-term financing shown in Fig. 16-2. Here we see that the 
firm finances a portion of its expected seasonal funds requirement on a long-term 
basis. If the expected net cash flows do occur, it will pay interest on debt during 
seasonal troughs when the funds are not needed. During these troughs, moreover, 
it will be financing with the higher expected cost of long-term debt. If there is a 
shortfall in net cash flows, the firm will have in place a cushion of long-term fi- 
nancing with which it hopes to cover its permanent funds requirements. If the 

'This proposition is advanced by James R. Morris, "On Corporate Debt Maturity Strategies," Journal of 
Finance, 31 (March 1976), 29-37. 
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shortfall is great enough, it will need to resort to short-term financing or other 
measures. These examples are sufficient to show that the firm can reduce the risk 
of cash insolvency by increasing the maturity schedule of its debt. In testing corpo- 
rate debt maturity, Stohs and Mauer find that average maturity is greater the 
larger the size of a company, the longer term the company's assets, and the greater 
the quality of the earnings (less r i~ky) .~  

Agency and Signaling Issues 
Debt maturity may be influenced by other theoretical considerations. Recall the 
underinvestment problem described in Chapter 9, where companies have a disin- 
centive to invest in certain profitable investment opportunities because such proj- 
ects work more to the benefit of debt holders than of stockholders. This problem is 
exacerbated by projects with considerable growth options; that is, projects where 
important benefits and opporhmities are expected to occur in the far as opposed to 
the near future. 

Myers, who first advanced the underinvestment problem, suggests that the 
problem can be reduced, among other ways, by a company using short- as op- 
posed to long-term debt in its finan~ing.~ If the growth options materialize beyond 
the debt's maturity, the debt holders will not participate in them and the disincen- 
tive to stockholders to invest disappears. Other ways to control the underinvest- 
ment problem include the provision of protective covenants in the debt contract 
and the use of secured as opposed to unsecured debt. 

As in capital structure and dividend decisions, the maturity of the debt a 
company employs may have a signaling effect. If there is asymmetric information 
between investors and management, the latter will want to issue short-term debt if 
it believes the firm is undervalued. The reason is that once expectations are real- 
ized, the company will be able to refinance at more favorable rates, whereas if it fi- 
nances initially with long-term debt, the interest cost is locked in. The market will 

- - 

2Mark Hoven Stohs and David C. Mauer, "The Determinants of Corporate Debt Maturity Structure." lournal of 
Business, 69 (July 1996), 279-312. 

3Stewart C. Myers, "Determinants of Corporate Borrowing." Journal of Financial Economics, 5 (November 1977), 
147-75. 
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come to associate the issuance of short-term debt with undervaluation and long- 
term debt with overvaluation and respond accordingly to these  signal^.^ 

With this general framework in mind, we are now able to examine in detail 
specific methods of short- and medium-term financing. The major sources are 
trade credit, accruals, commercial paper, unsecured and secured short-term loans, 
and various types of intermediate-term loans. We wish to see how sources of 
short-term financing may be used for seasonal and temporary fluctuations in 
funds requirements, as well as the more permanent needs of the firm. 

TRADE CREDIT FINANCING 
Trade credit is a form of short-term financing common to almost all businesses. In 
fact, it is the largest source of short-term funds for business firms collectively. In an 
advanced economy, most buyers are not required to pay for goods on delivery but 
are allowed a short deferment period before payment is due. During this period, 
the seller of the goods extends credit to the buyer. Because suppliers generally are 
more liberal in the extension of credit than are financial institutions, small compa- 
nies in particular rely on trade credit. 

Terms of Sale 
When a product or service is sold, the seller sends the buyer an invoice that speci- 
fies the goods or service, the price, the total amount due, and the terms of the sale. 
These terms fall into several broad categories according to the net period within 
which payment is expected and according to the terms of the cash discount. 

COD and CBD-No Extension of Credit COD terms mean cash on delivery of 
the goods. The only risk the seller undertakes in this type of arrangement is that 
the buyer may refuse the shipment. Under such circumstances, the seller will be 
stuck with the s

hi

pping costs. Occasionally, a seller might ask for cash before de- 
livery (CBD) to avoid all risk. Under either COD or CBD terms, the seller does not 
extend credit. CBD terms must be distinguished from progress payments, which 
are common in certain industries. With progress payments, the buyer pays the 
manufacturer at various stages of production prior to actual delivery of the fin- 
ished product. Because large sums of money are tied up in work in progress, air- 
craft manufacturers request progress payments from airlines in advance of the ac- 
tual delivery of aircraft. 

Net Period-No Cash Discount When credit is extended, the seller specifies the 
period of time allowed for payment. The terms, net 30, indicate that the invoice or 
bill must be paid within 30 days. If the seller bills on a monthly basis, it might re- 
quire such terms as net/l5 EOM, which means that all goods shipped before the 
end of the month must be paid for by the fifteenth of the following month. 

Net Period with Cash Discount In addition to extending credit, the seller may 
offer a cash discount if the bill is paid during the early part of the net period. The 

?See Douglas W. Diamond, "Debt Matmity Strudure and Liquidity Risk," Quartwly Iournal of Economics, 106 
(1991). 709-37; Diamond, "Seniority and Maturity of Debt C~n~acts," lournal of Financial Economics, 33 (June 19931, 
3414; Mark J. Nannely, "Asymmetric Infnnnatinn and Risw Debt Maturity Choice," journal @Finance, 41 (March 
1996). 19-37; Michael J. Barclay and Clifford W. Smith Jr., "The Maturity Shucture of Corporate Debt," Journal of Finance, 
50 @me 1995), 609-31; and Stohs and Mauer, "me Determinants of Corporate Debt Maturity Shucture." The last two ar- 
ticles offer a mixed empirial picture to the relationship between corporate debt maturity and growth options. 
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terms 2/10, net 30 indicate that the seller offers a 2 percent discount if the bill is 
paid within 10 days; otherwise, the buyer must pay the full amount within 30 
days. Usually, a cash discount is offered as an incentive to the buyer to pay early. 
In Chapter 15, we discussed the optimal cash discount the seller might offer. A 
cash discount differs from a trade discount and from a quantity discount. A trade 
discount is greater for one class of customers (e.g., wholesalers) than for others 
(e.g., retailers). A quantity discount is offered on large shipments. 

Datings In a seasonal business, sellers frequently use datings to encourage cus- 
tomers to place their orders before a heavy selling period. A manufacturer of lawn 
mowers may give seasonal datings specifying that any shipment to a dealer in the 
winter or spring does not have to be paid for until summer. Earlier orders benefit 
the seller, who can gauge the demand more realistically and schedule production 
more efficiently. Also, the seller does not have to store finished goods inventory. 
The buyer has the advantage of not having to pay for the goods until the height of 
the selling period. Under this arrangement, credit is extended for a longer than 
normal period of time. 

Trade Credit as a Means ofFinancing 
We have seen that trade credit is a source of funds, because the buyer does not have 
to pay for goods until after they are delivered. If the firm automatically pays its 
bills a certain number of days after the date of invoice, trade credit becomes a built- 
in source of financing that varies with the production cycle. As the firm increases its 
production and corresponding purchases, accounts payable increase and provide 
part of the funds needed to finance the increase in production. As production de- 
creases, accounts payable tend to decrease. Under these circumstances, trade credit 
is not a discretionary source of financing. It is entirely dependent on the purchasing 
plans of the firm, which, in turn, are dependent on its production cycle. In examin- 
ing trade credit as a discretionary form of financing, we want to consider situations 
in which (1) a firm does not take a cash discount but pays on the last day of the net 
period and (2) a firm pays its bills beyond the net period. 

Payment on the Final Due Date 
Assume that a company forgoes a cash discount but pays its bill on the final due 
date of the net period. If no cash discount is offered, there is no cost for the use of 
credit during the net period. By the same token, if a firm takes the discount, there 
is no cost for the use of trade credit during the discount period. If a cash discount 
is offered but not taken, there is a definite opportunity cost. If the terms of sale are 
2/10, net 30, the firm has the use of funds for an additional 20 days if it does not 
take the cash discount but pays on the final day of the net period. For a $100 in- 
voice, it would have the use of $98 for 20 days. The approximate (noncom- 
pounded) annual interest cost is 

Thus, we see that trade credit can be a very expensive form of short-term financing 
when a cash discount is offered. 

The cost of trade credit declines as the net period becomes longer in relation 
to the discount period. Had the terms in the above example been 2/10, net 60, the 
annual interest cost would have been 
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The longer the t ime be- 
tween the discount date 
and the t ime of payment, 
the lower the cost of dis- The relationship between the annual interest cost of trade credit and the number of 
count forgone. days between the end of the discount period and the end of the net period is 

shown in Fig. 16-3. In the figure, we assume 2/10 discount terms. We see that the 
cost of trade credit decreases at a decreasing rate as the net period increases. The 
point is that if a firm does not take a cash discount, its cost of trade credit declines 
with the length of time it is able to postpone payment. 

Stretching Accounts Payable 
In the preceding section, we assumed that payment was made at the end of the 
due period; however, a firm may postpone payment beyond this period. We shall 
call this postponement stretching accounts payable or leaning on the trade. The 
cost of stretching accounts payable is twofold: the cost of the cash discount for- 
gone and the possible deterioration in credit rating. In Chapter 15, we discussed 
the rating system of credit agencies, such as Dun & Bradstreet. If a firm stretches 
its payables excessively, so that trade payables are significantly delinquent, its 
credit rating will suffer. Suppliers will view the firm with apprehension and may 
insist on rather strict terms of sale if, indeed, they sell at all. In assessing a com- 
pany, banks and other lenders do not favorably regard excessive slowness in the 
trade. Although it is difficult to measure, there is certainly an opportunity cost to a 
deterioration in a firm's credit reputation. 

F I G U R E  1 6 - 3  
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Stretching accounts Notwithstanding the possibility of a deteriorating credit rating, it may be 
payable beyond the due possible to postpone certain payables beyond the net period without severe conse- 
date is a saurce of quences. Suppliers are in business to sell goods, and trade credit may increase 
funds, but  at the ex- sales. A supplier may be willing to go along with stretching payables, particularly 
pense of supplier rela- if the risk of bad-debt loss is negligible. If the funds requirements of the firm are 
tions. seasonal, suppliers may not view the stretching of payables in an unfavorable light 

during periods of peak requirements, provided that the firm is current in the trade 
during the rest of the year. There may be an indirect charge for this extension of 
credit, in the form of higher prices, a possibility that the firm should carefully con- 
sider in evaluating the cost of stretching accounts payable. 

Periodic and reasonable stretching of payables is not necessarily bad per se. 
It should be evaluated objectively in relation to its cost and in relation to alterna- 
tive sources of short-term credit. When a firm does stretch its payables, an effort 
should be made to keep suppliers fully informed of its situation. Many suppliers 
will allow a firm to stretch payables if the firm is honest with the supplier and con- 
sistent in its payments. 

Advantages of Trade Credit 
The firm must balance the advantages of trade credit against the cost of forgoing a 
cash discount, the opportunity cost associated with possible deterioration in credit 
reputation if it stretches its payables, and the possible increase in selling price the 
seller imposes on the buyer. There are several advantages of trade credit as a form 
of short-term financing. Probably the major advantage is its ready availability. The 
accounts payable of most firms represent a continuous form of credit. There is no 
need to arrange financing formally; it is already there. If the firm is now taking 
cash discounts, additional credit is readily available by not paying existing ac- 
counts payable until the end of the net period. There is no need to negotiate with 
the supplier; the decision is entirely up to the firm. In stretching accounts payable, 
a company will find it necessary, after a certain degree of postponement, to negoti- 
ate with the supplier. 

In most other types of short-term financing, it is necessary to negotiate for- 
mally with the lender over the terms of the loan. The lender may impose restric- 
tions on the firm and seek a secured position. Restrictions are possible with trade 
credit, but they are not nearly as likely. With other sources of short-term financing, 
there may be a lead time between the time the need for funds is recognized and 
the time the firm is able to borrow them. Trade credit is a more flexible means of fi- 
nancing. The firm does not have to sign a note, pledge collateral, or adhere to a 
strict payment schedule on the note. A supplier views an occasional delinquent 
payment with a far less critical eye than does a banker or other lender. 

The advantages of using trade credit must be weighed against the cost. As 
we have seen, the cost may be high when all factors are considered. Many firms 
utilize other sources of short-term financing in order to be able to take advantage 
of cash discounts. The savings in cost over other forms of short-term financing, 
however, must offset the flexibility and convenience of trade credit. For certain 
firms there are no alternative sources of short-term credit. 

Who Bears the Cost? 
We must recognize that trade credit involves a cost for the use of funds over time. 
This use is not free. The burden may fall on the supplier, on the buyer, or on both 
parties. The supplier of a product or service for which demand is elastic may be re- 
luctant to increase prices and may end up absorbing most of the cost of trade 
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credit. Under other circumstances, the supplier is able to pass the cost on to the 
buyer. The buyer should determine who is bearing the cost of trade credit. A buyer 
who is bearing the cost may shop around for a better deal. The buyer should rec- 
ognize that the cost of trade credit changes over time. In periods of rising interest 
rates and tight money, suppliers may raise the price of their products to take ac- 
count of the rising cost of carrying receivables. This rise in price should not be con- 
fused with other rises caused by changing supply and demand conditions in the 
product markets. Finally, it is likely that when a buyer stretches its accounts 
payable well beyond the net period the seller will try to recover its opportunity 
cost through higher prices. 

ACCRUAL ACCOUNTS AS SPONTANEOUS FINANCING 
Perhaps even more than accounts payable, accrual accounts represent a spontaneous 
source of financing. The most common accrual accounts are for wages and taxes. For 
both accounts, the expense is incurred or accrued but not paid. Usually a date is spec- 
ified indicating when the accrual must be paid. Income taxes are paid quarterly; 
property taxes are paid semiannually. Wages are typically paid weekly, every other 
week, bimonthly, or monthly. Like accounts payable, accruals tend to expand with 
the scope of the operation. As sales increase, labor costs usually increase; and with 
them, accrued wages increase. As profits increase, accrued taxes increase. 

Built-in methods of fi- Built-in Financing 
nancing ~nc lude  In a sense, accruals represent costless financing. Services are rendered for wages, 
payables and accruals. but employees are not paid and do not expect to be paid until the end or after the 

end of the pay period. The lapse is established by the company, although unions 
and competing employers in the labor market influence its length. Similarly, taxes 
are not expected to be paid until their due date. Thus, accruals represent an 
interest-free source of financing. 

Unfortunately for the company, they do not represent discretionary financ- 
ing. For taxes, the government is the creditor, and it likes to be paid on time. A 
company in extreme financial difficulty can postpone tax payment for a short 
while, but there is a penalty charge. It may also postpone payment of wages at the 
expense of employees and morale. Employees may respond with absenteeism or 
reduced efficiency or may seek employment elsewhere. A company must be ex- 
tremely careful in postponing wages. It must fully inform employees and set a 
firm date for payment. Such a measure is one of last resort; nevertheless, many a 
company on the brink of cash-flow disaster finds itself having to postpone wages 
as well as all other payments. 

Accrued Wages and Pay Period Changes 
Accrued wages are partially discretionary in that a company can change the fre- 
quency of wage payments and thereby affect the amount of financing. If the inter- 
val of time between the last working day of a pay period and payday stays the 
same, the less frequent the paydays the more the financing. Suppose a company 
had a weekly payroll of $400,000 with an average amount accrued of $200,000. If 
the company were to increase its pay period from 1 to 2 weeks, the payroll at the 
end of the period would be $800,000. The average amount of accrued wages 
would now be $400,000 ($800,000 divided by 2). Therefore, the company increases 
its interest-free financing by $200,000. 
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The longer the pay period, the greater the amount of accrued wage financing. 
Obviously, it would be desirable from the standpoint of a company to have as long 
a pay period as possible, but competition for labor from other employers and 
union pressures limit the feasible range of options. Moreover, an increase in the 
pay period is usually "one-shot" in that it is not possible to repeat with a subse- 
quent increase. In summary, then, accruals are a discretionary source of financing 
only within a very narrow range. 

UNSECURED SHORT-TERM LOANS 
For expository purposes, it is convenient to separate business loans into two cate- 
gories: unsecured loans and secured loans. Almost without exception, finance 
companies do not offer unsecured loans, simply because a borrower who deserves 
unsecured credit can borrow at a lower cost from a commercial bank. Our discus- 
sion of unsecured loans will involve only commercial banks. 

Short-term, unsecured bank loans typically are self-liquidating in that the 
assets purchased with the proceeds generate sufficient cash flows to pay off the 
loan eventually. At one time, banks confined their lending mostly to this type of 
loan, but they now provide a wide variety of business loans tailored to the specific 
needs of the borrower. Still, the short-term, self-liquidating loan is a popular 
source of business financing, particularly in financing seasonal buildups in ac- 
counts receivable and inventories. Unsecured short-term loans may be extended 
under a line of credit, under a revolving credit agreement, or on a transaction ba- 
sis. The debt itself is evidenced formally by a promissory note signed by the bor- 
rower, showing the time and amount of payment and the interest to be paid. 

Line of Credit 
A line of credit is an arrangement between a bank and its customer, specifying the 
maximum amount of unsecured credit the bank will permit the firm to owe at any 
one time. Usually, credit lines are established for a 1-year period and are subject to 
1-year renewals. Frequently, lines of credit are set for renewal after the bank re- 
ceives the audited annual report and has had a chance to review the progress of 
the borrower. I f  the borrower's year-end statement date is December 31, a bank 
may set its line to expire some time in March. At that time, the bank and the com- 
pany meet to discuss the credit needs of the firm for the coming year in light of its 
past year's performance. The amount of the line is based on the bank's assessment 
of the creditworthiness and credit needs of the borrower. Depending on changes in 
these conditions, a line of credit may be adjusted at the renewal date or before, if 
conditions necessitate a change. 

Some Conditions The cash budget (see Chapter 13) gives the best insight into 
the borrower's short-term credit needs. If maximum or peak borrowing needs 
over the forthcoming year are estimated at $800,000, a company might seek a line 
of credit of $1 million to give it a margin of safety. Whether the bank will go along 
with the request, of course, will depend on its evaluation of the creditworthiness 
of the company. If the bank agrees, the firm then may borrow on a short-term ba- 
sis-usually 90 days-up to the full $1 million lime. Because certain banks regard 
borrowing under lines of credit as seasonal or temporary financing, they may re- 
quire that the borrower be out of bank debt at some time during the year. Fre- 
quently, the borrower will be required to clean up (pay off) bank debt for a period 
of time during the year. The cleanup period required usually is 1 or 2 months. The 
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cleanup itself is evidence to the bank that the loan is truly seasonal in nature. If the 
interval during which a profitable firm were out of bank debt decreased from 4 
months 2 years ago to 2 months last year and to no cleanup this year, the trend 
would suggest the use of bank credit to finance permanent funds requirements. 

Moral, Not Legal Obligation Despite its many advantages to the borrower, a 
line of credit does not constitute a legal commitment on the part of the bank to ex- 
tend credit. The borrower is usually informed of the line by means of a letter indi- 
cating that the bank is willing to extend credit up to a certain amount. This letter is 
not a legal obligation of the bank to extend credit. If the creditworthiness of the 
borrower should deteriorate over the year, the bank may not want to extend credit 
and would not be required to do so. Under most circumstances, however, a bank 
feels morally bound to honor a line of credit. 

Revolving Credit Agreement 
Revolvers are legal A revolving credit agreement is a legal commitment by a bank to extend credit up to 
obligations of banks to a maximum amount. Wlule the commitment is in force, the bank must extend credit 
provide credit, in con- whenever the borrower wishes to borrow, provided total borrowings do not exceed 
trast to lines of cred~t ,  the maximum amount specified. If the revolving credit is for $5 million, and $3 mil- 
which are a moral lion is already owed, the borrower can borrow an additional $2 million at any time. 
obligation. For the privilege of having this formal commitment, the borrower usually is re- 

quired to pay a commitment fee on the unused portion of the revolving credit. If the 
revolving credit is for $5 million, and borrowing for the year averages $2 million, the 
borrower will be required to pay a commitment fee on the $3 million unused por- 
tion. If the fee is+percent, the cost of this privilege will be $15,000 for the year. 

Revolving credit agreements frequently extend beyond 1 year, sometimes 
up to 3 years. The arrangement is particularly useful at times when a company is 
uncertain about its funds requirements. The borrower has flexible access to funds 
over a period of uncertainty and can make more definitive credit arrangements 
once the uncertainty is resolved. 

Transaction Loans 
Borrowing under a line of credit or under a revolving credit arrangement is not ap- 
propriate when the firm needs short-term funds for only one purpose. A contractor 
may borrow from a bank in order to complete a job. When the contractor receives 
payment for the job, the loan is paid. For this type of loan, a bank evaluates each re- 
quest by the borrower as a separate transaction. In these evaluations, the cash-flow 
ability of the borrower to pay the loan is usually of paramount importance. I 

Interest Rates 
Unlike interest rates on impersonal money market instruments, such as Treasury 
bills, bankers' acceptances, and commercial paper, most business loans are deter- 
mined through personal negotiation between the borrower and the lender. In some 
measure, banks try to vary the interest rate charged according to the creditworthi- 
ness of the borrower; the lower the creditworthiness, the higher the interest rate. 
Interest rates charged also vary in keeping with money market conditions. One in- 
dex used by banks for pricing business loans is the prime rate. This rate is set by 
large money market banks and tends to be uniform throughout the country. It is 
changed only occasionally; some contend it is effectively a cartel rate. In recent 
years, the prime rate has been several percentage points above the Treasury bill 
rate, and changes have averaged once or twice a year. 
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Rates other than Prime Despite the term prime rate implying the price a bank 
charges its most creditworthy customers, this has not been the recent practice. With 
banks becoming more competitive for corporate customers and facing extreme com- 
petition from the commercial paper market, the well-established, financially sound 
company is able to borrow at a rate of interest below prime. The rate charged is 
based on the bank's marginal cost of funds, as typically reflected by LIBOR or the 
rate paid on money market certificates of deposit. An interest-rate margin is added 
to the cost of funds, and the sum becomes the rate charged the customer. This rate is 
changed daily in keeping with changes in money market rates. The margin over the 
cost of funds depends on competitive conditions and on the relative bargaining 
power of the borrower, but it will usually be in excess of 1 percent. 

Other borrowers will pay either the prime rate or a rate above prime, the 
Loan pr ic ing for bank's pricing of the loan being relative to the prime rate. A bank might extend a 
floating-rate loans can line of credit to a company at a rate of $ percent above prime. If the prime rate is 7 
be off of the prime rate percent, the borrower is charged an interest rate of 7.5 percent. If the prime rate 
or off of LIBOR. changes to 8 percent, the borrower will pay 8.5 percent. Interest-rate differentials 

among the various customers of a bank supposedly should reflect only differences 
- - 

in creditworthiness. 
Other factors, however, influence the differential. Among them are the bal- 

ances maintained and other business the borrower has with a bank (such as trust 
business). Also, the cost of servicing a loan is a factor determining the differential 
from prime. Because of the fixed costs involved in credit investigation and in the 
processing of a loan, we would expect the interest rate on small loans to be higher 
than the rate on large loans. 

Methods of Computing Interest Rates 
There are three ways in which interest on a loan may be paid: on a collect basis, on 
a discount basis, and on an add-on basis. When paid on a collect basis, the interest 
is paid at the maturity of the note; when paid on a discount basis, interest is de- 
ducted from the initial loan. On a $10,000 loan at 8 percent interest for 1 year, the 
effective rate of interest on a collect note is 

On a discount basis, the effective rate of interest is not 8 percent but 

When we pay on a discount basis, we have the use of only $9,200 for the year but 
must pay back $10,000 at the end of that time. Thus, the effective rate of interest is 
higher on a discount note than on a collect note. We should point out that most 
bank business loans are on a collect note basis. 

On installment loans, banks and other lenders usually charge interest on an 
add-on basis. This means that interest is added to the funds disbursed in order to 
determine the face value of the note. Suppose that an installment loan were in- 
volved with 12 equal monthly installments and that the interest rate were 12 per- 
cent. The borrower would receive $10,000, and the face value of the note would be 
$11,200. Thus, $1,200 in interest is paid. However, the borrower has use of the full 
$10,000 for only 1 month and at the end of that month must pay one twelfth of the 
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$11,200, or $933.33. Installments in that amount are due at the end of each of the 
subsequent 11 months until the note is paid. For the full year, then, the borrower 
has use of only about one half of the $10,000. Instead of a 12 percent rate, the effec- 
tive rate is nearly double that, about 22 percent with monthly compounding. Thus, 
add-on interest is paid on the initial amount of the loan and not on the declining 
balance, as is customary with other types of loans. 

SECURED LENDING ARRANGEMENTS 
Many firms cannot obtain credit on an unsecured basis, either because they are 
new and unproven or because bankers do not highly regard the firms' ability to 
service debt. To make a loan, lenders require security that will reduce their risk of 
loss. With security, lenders have two sources of loan payment: the cash-flow abil- 
ity of the firm to service the debt and, if that source fails for some reason, the col- 
lateral value of the security. Most lenders will not make a loan unless the firm has 
sufficient expected cash flows to make proper servicing of debt probable. To re- 
duce their risk further, lenders require security. 

Some Theoretical Notions 
We know that secured lending arrangements are more costly to administer than 
unsecured loans and that the incremental cost is passed on to the borrower in the 
form of fees and higher interest costs than would otherwise be the case. The ques- 
tion that might be asked is, Why is it in either party's interest to create the addi- 
tional cost? The answer is that the market for loans is a competitive one. If unse- 
cured credit is available somewhere at less total cost, one can be sure that a 
borrower will go there to get it. Beyond a point in risk, however, all lenders in the 
market will want some type of safeguard in addition to the general credit standing 
of the company. This safeguard can come in the form of security or a set of protec- 
tive covenants that afford the lender the ability to take corrective steps prior to 
maturity if the borrower's financial condition should deteriorate. We discuss pro- 
tective covenants later in the chapter; our focus now is on secured loans. In both 
cases, we must be aware that the conditions imposed on a borrower are determined 
in competitive financial markets. A lender cannot demand security and expect to 
get it unless the borrower has no other alternatives. The use of security is negoti- 
ated in keeping with conditions in the overall market for loans. 

With secured loans, a company's cash flows are segregated with respect to 
payments to creditors. This may reduce conflict between creditors and reduce 
monitoring, enforcement, and foreclosure costs, which, in turn, can work to the ad- 
vantage of a company and its  stockholder^.^ Stdz and Johnson portray the use of 
secured debt as an option to segregate the cash flows emanating from a new in- 
vestment project from those arising from old  project^.^ As a result, the underin- 
vestment problem described in Chapter 9 can be reduced. In turn, this benefits 
stockholders, at the expense of existing debt holders. The idea, then, is that a com- 
pany plays one set of debt holders off against another, thereby extracting gain in 
the option pricing model context illustrated earlier in the book. 

SClifford W. SmithJr. and Jemld B. Warner, "On Financial Contracting: An Analysis of Bond Covenan&" Jour- 
nu1 oJFinancial Economics, 7 Uune 1980). 117-61. For secured receivable financing implications, see Shehzad L. Mian 
and Clifford W. Smith Jr., "Accounts-Receivable Management Policy: Theory and Evidence," Journal of Finance, 47 
(March 1992), 169-200. 

6Rene M. Stdz and Herb Johnson, "An Analysis of Securzd Debt," Journal ofFinoncial Econonrics, 14 (December 
1985),501-21. 
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Collateral Value 
Secured loans ~nvolve a The excess of the market value of the security pledged over the amount of the loan 
percent advance aga~nst determines the lender's margin of safety. If the borrower is unable to meet an 
collateral value, the per- obligation, the lender can sell the security to satisfy the claim. If the security is sold 
cent varying wtth rnar- for an amount exceeding the amount of the loan and interest owed, the difference 
ketab~l~ty and price is remitted to the borrower. If the security is sold for less, the lender becomes a 
volat~lity. general, or unsecured, creditor for the amount of the difference. Because secured 

lenders do not wish to become general creditors, they usually seek security with a 
market value sufficiently above the amount of the loan to minimize the likelihood 
of their not being able to sell the security in full satisfaction of the loan. The degree 
of security protection a lender seeks varies with the creditworthiness of the bor- 
rower, the security the borrower has available, and the financial institution making 
the loan. 

The value of the collateral to the lender varies according to several factors. 
Perhaps the most important is marketability. If the collateral can be sold quickly 
in an active market without depressing the price, the lender is likely to be will- 
ing to lend an amount that represents a fairly high percentage of the collateral's 
stated value. On the other hand, if the collateral is a special-purpose machine 
designed specifically for a company and it has no viable secondary market, the 
lender may choose to lend nothing at all. The life of the collateral also matters. 
If the collateral has a cash-flow life that closely parallels the life of the loan, it 
will be more valuable to the lender than collateral that is much longer-term in 
nature. As the collateral is liquidated into cash, the proceeds may be used to 
pay down the loan. Still another factor is the basic riskiness associated with the 
collateral. The greater the fluctuation in its market value or the more uncertain 
the lender is concerning market value, the less desirable the collateral from the 
standpoint of the lender. Thus, marketability, life, and riskiness determine the 
attractiveness of various types of collateral to a lender and, hence, the amount 
of financing available to a company. 

Uniform Commercial Code In secured lending arrangements, lenders protect 
themselves under Article 9 of the Uniform Commercial Code. A lender who re- 
quires collateral of a borrower obtains a security interest in the collateral. The col- 
lateral may be accounts receivable, inventory, equipment, or other assets of the 
borrower. The security interest in the collateral is created by a security agreement, 
also known as a security device. This agreement is signed by the borrower and the 
lender and contains a description of the collateral. To "perfect" a security interest 
in the collateral, the lender must file a copy of the security agreement or a financ- 
ing statement with a public office of the state in which the collateral is located. Fre- 
quently, this office is that of the secretary of state. The filing gives public notice to 
other parties that the lender has a security interest in the collateral described. Be- 
fore accepting collateral as security for a loan, a lender will search the public no- 
tices to see if the collateral has been pledged previously in connection with an- 
other loan. Only the lender with a valid security interest in the collateral has a 
prior claim on the assets and can sell the collateral in settlement of the loan. 

Assignment of Accounts Receivable 
Accounts receivable are one of the most liquid assets of the firm; consequently, 
they make desirable security for a loan. From the standpoint of the lender, the ma- 
jor difficulties with this type of security are the cost of processing the collateral and 
the risk of fraud. To illustrate the nature of the arrangement, we trace through a 
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typical assignment of an accounts receivable loan. A company may seek a receiv- 
able loan from either a commercial bank or a finance company. Because a bank 
usually charges a lower interest rate than a finance company does, the firm will 
generally try first to borrow from a bank. 

Quality and Size of Receivables In evaluating the loan request, the lender will 
analyze the quality of the firm's receivables to determine how much to lend 
against them. The higher the quality of the accounts the firm maintains, the higher 
the percentage the lender is willing to advance against the face value of the receiv- 
ables pledged. A lender does not have to accept all the borrower's accounts receiv- 
able; usually, accounts that have low credit ratings or that are unrated will be re- 
jected. Also, government and foreign accounts usually are ineligible unless special 

With an accounts re- arrangements are made. Depending on the quality of the receivables accepted, a 
ceivable loan, the lender lender typically advances between 50 and 80 percent of their face value. 
has a hen on the collat- The lender is concerned not only with the quality of receivables but also with 
eral. their size. The lender must keep records on each account receivable that is 

pledged; the smaller the average size of the accounts, the more it costs per dollar 
of loan to process them. Consequently, a firm that sells low-priced items on open 
account will generally be unable to obtain a receivable loan, regardless of the qual- 
ity of the accounts. The cost of processing the loan is simply too high. Sometimes a 
general assignment, known also as a "floating" or "blanket" assignment, will be 
used to circumvent the problem of cost. With a general assignment, the lender 
does not keep track of the individual accounts but records only the total amounts 
in the accounts assigned and the payments received. Because preventing fraud is 
difficult with a "general" assignment, the percentage advance against the face 
value of receivables may be lower. 

Procedure Suppose a lender has decided to extend credit to a firm on the basis of 
a 75 percent advance against the face value of accounts receivable assigned. The 
firm then sends in a schedule of accounts showing the name of the account, the 
date of billings, and the amounts owed. The lender will sometimes require evi- 
dence of shipment, such as an invoice. Having received the schedule of accounts, 
the lender has the borrower sign a promissory note and a security agreement. The 
firm then receives 75 percent of the face value of the receivables shown on the 
schedule of accounts. 

A receivable loan can be on either a nonnotification or a notification basis. 
Under the former arrangement, customers of the firm are not notified that their ac- 
counts have been pledged to the lender. When the firm receives payment on an ac- 
count, it forwards this payment, together with other payments, to the lender. The 
lender checks the payments against its record of accounts outstanding and reduces 
the amount the borrower owes by 75 percent of the total payments. The other 25 
percent is credited to the borrower's account. With a nonnotification arrangement, 
the lender must take precautions to make sure the borrower does not withhold a 
payment check. With a notification arrangement, the account is notified of the as- 
signment, and remittances are made directly to the lender. Under this arrange- 
ment, the borrower cannot withhold payments. Most firms naturally prefer to bor- 
row on a nonnotification basis; however, the lender reserves the right to place the 
arrangement on a notification basis. 

Advantages of the Lending Arrangement An accounts receivable loan is a more 
or less continuous financing arrangement. As the firm generates new receivables 
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that are acceptable to the lender, they are assigned, adding to the security base 
against which the firm is able to borrow. New receivables replace the old, and the 
security base and the amount of loan fluctuate accordingly. A receivable loan is a 
very flexible means of secured financing. As receivables build up, the firm is able 
to borrow additional funds to finance this buildup. Thus, it has access to "built-in" 
financing. The interest rate charged is floating rate, typically anywhere from 1 to 4 
percent above the prime rate. Also, a service fee of around 2 percent typically is 
charged to cover bookkeeping and other administrative costs of the lender. Finally, 
a "cleanup" of the loans is not required, because it is regarded as a more or less 
permanent source of financing. 

Facforing Receivables 
In the assignment of accounts receivable, the firm retains title to the receivables. 
When a firm factors its receivables, it actually sells them to a factor. The sale may 
be either with or without recourse, depending on the type of arrangement negoti- 
ated. The factor maintains a credit department and makes credit checks on ac- 
counts. Based on its credit investigation, the factor may refuse to buy certain ac- 
counts that it deems too risky. By factoring, a firm frequently relieves itself of the 
expense of maintaining a credit department and making collections. Any account 
that the factor is unwilling to buy is an unacceptable credit risk unless, of course, 

Factoring involves the the firm wants to assume this risk on its own and ship the goods. Factoring 
sale of receivables to a arrangements are governed by a contract between the factor and the client. The 
factor. contract frequently is for 1 year with an automatic provision for renewal and can 

be canceled only with prior notice of 30 to 60 days. Although it is customary in a 
factoring arrangement to notify customers that their accounts have been sold and 
that payments on the account should be sent directly to the factor, in some in- 
stances notification is not made. Customers continue to remit payments to the 
firm, which, in turn, endorses them to the factor. These endorsements are fre- 
quently camouflaged to prevent customers from learning that their accounts have 
been sold. 

Factoring Costs For bearing risk and servicing the receivables, the factor receives 
a commission, typically 1 to 3 percent of the face value of the receivables. The com- 
mission varies according to the size of the individual accounts, the volume of re- 
ceivables sold, and the quality of the accounts. Since receivables sold to the factor 
will not be collected from the various accounts for a period of time, the firm may 
wish to receive payment for the sale of its receivables before they are actually col- 
lected. On that advance, it must pay interest. Advancing payment is a lending 
function of the factor in addition to risk bearing and servicing the receivables. For 
this additional function, the factor requires compensation. 

If the receivables total $10,000 and the factoring fee is 2 percent, the factor 
will credit the firm's account with $9,800. If the firm wants to draw on this account 
before the receivables are collected, it will have to pay an interest charge-say, 
1 percent a month-for the use of the funds. If it wishes a cash advance and the 
receivables are collected, on the average, in 1 month, the interest cost will be ap- 
proximately .O1 x $9,800, or $98. Thus, the total cost of factoring is composed of a 
factoring fee plus an interest charge if the firm draws on its account before the re- 
ceivables are collected. If the firm does not draw on its account until the receiv- 
ables are collected, there is no interest charge. In a third alternative, the firm may 
leave its funds with the factor beyond the time when the receivables are collected 
and receive interest on the account from the factor. 
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Flexibility The typical factoring agreement is continuous. As new receivables are 
acquired, they are sold to the factor, and the firm's account is credited. The firm 
then draws on this account as it needs funds. Sometimes the factor will allow the 
firm to overdraw its account during periods of peak needs and thereby borrow on 
an unsecured basis. Under other arrangements, the factor may withhold a reserve 
from the firm's account as a protection against losses. The principal sources of fac- 
toring are commercial banks, factoring subsidiaries of bank holding companies, 
and certain old-line factors. Though factoring appears to be expensive, one must 
remember that the factor relieves the company of credit checks, of the cost of pro- 
cessing receivables, and of collection expenses. As the factor has the advantage of 
economies of scale, it often can do the job at a lower cost. Also, the factor has ac- 
cess to more extensive credit information than does the individual company. This 
may make for better company decisions. For the small company in particular, 
these advantages may well outweigh the cost. 

Inventory Loans 
Inventories also represent a reasonably liquid asset and are therefore suitable as 

Inventory loans can be security for loans. As with a receivable loan, the lender determines a percentage 
made against Inventory advance against the market value of the collateral. This percentage varies accord- 
In general or aga~nst ing to the quality of the inventory. Certain inventories, such as grains, are very 
speclflc ~nventory. marketable and when properly stored resist physical deterioration. The margin of 

safety required by the lender on a loan of this sort is fairly small, and the advance 
may be as high as 90 percent. On the other hand, the market for a highly special- 
ized piece of equipment may be so narrow that a lender is unwilling to make any 
advance against its reported market value. Thus, not every kind of inventory can 
be pledged as security for a loan. The best collateral is inventory that is relatively 
standard and for which a ready market exists apart from the marketing organiza- 
tion of the borrower. 

Lenders determine the percentage that they are willing to advance by consider- 
ing marketability, perishability, market price stability, and the difficulty and expense 
of selling the inventory to satisfy the loan. The cost of selling some inventory may be 
very high. Lenders do not want to be in the business of liquidating collateral, but they 
do want to assure themselves that collateral has adequate value in case borrowers de- 
fault in the payment of principal or interest. As is true with most secured loans, the 
actual decision to make the loan will depend on the cash-flow ability of the borrower 
to service debt. There are a number of different ways a lender can obtain a secured in- 
terest in inventories, and we consider each in turn. In the first methods (floating lien, 
chattel mortgage, and h s t  receipt), the inventory remains in the possession of the 
borrower. In the last two methods (terminal warehouse and field warehouse re- 
ceipts), the inventory is in the possession of a third party. 

Floating Lien Under the Uniform Commercial Code, the borrower may pledge 
inventories "in general" without specifying the kind of inventory involved. Under 
this arrangement, the lender obtains a floating lien on all inventory of the bor- 
rower. This lien by its very nature is loose, and the lender may find it difficult to 
police. Frequently, a floating lien is requested only as additional protection and 
does not play a major role in determining whether or not the loan will be made. 
Even if the collateral is valuable, the lender usually is willing to make only a mod- 
erate advance because of the difficulty in exercising tight control over the collat- 
eral. The floating lien can be made to cover both receivables and inventories, as 
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Factoring Exports 
Export factoring is catching on in a big way, thanks to booming Export factoring typically works like this. The U.S. exporter 

aircraft parts, surgical tools, and photo equipment. 

Despite factoring's main advantages, the financing tech- 
biggest is the ability to nique has its limitations. 
ship goods on open ac- Since factors make their 
count without running the money by assessing credit 
risk of not getting paid. By risk, they generally avoid do- 
paying a fee of less than 2 ing business in developing 
percent of the value of the nations and in countries on 
overseas shipment, U.S. shaky economic or political 
expolters can avail them- ground. Another drawback is 
selves of an array of ser- 
vices, including credit 
checks, bill collection, 
bookkeeping, and cash ad- 
vances of up to 90 percent 
of the shipment's value. 

But factoring is not the answ 
the transaction fee, which the exp 
along to the buyer, getting paid 
weeks longer than with a lette 

What's more, factorin 
nance small shipments, 
let them handle at least 

well as the collection of receivables. This modification gives the lender a lien on a 
major portion of the firm's current assets. In addition, the lien can be made to en- 
compass almost any length of time, so that it includes future as well as present in- 
ventory as security. 

Chattel Mortgage With a chattel mortgage, inventories are identified specifically 
by serial number or by some other means. While the borrower holds title to the 
goods, the lender has a lien on inventory. This inventory cannot be sold unless the 
lender consents. Because of the rigorous identification requirements, chattel mort- 
gages are ill suited for inventory with rapid turnover or inventory that is not easily 
identified because of size or other reasons. Chattel mortgages are well suited for 
certain capital assets, such as machine tools. 

Trust Receipt Loans Under a trust receipt financing arrangement, the borrower 
holds in trust for the lender the inventory and the proceeds from its sale. This type 
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of lending arrangement, known also as floor planning, has been used extensively 
by automobile dealers, equipment dealers, and consumer durable goods dealers. 
An automobile manufacturer will ship cars to a dealer who, in turn, may finance 
the payment for these cars through a finance company. The finance company pays 

Trust receipt loans the manufacturer for the cars shipped. The dealer signs a trust receipt security 
sometimes are known as agreement, which specifies what can be done with the inventory. The car dealer is 
floor planning. allowed to sell the cars but must turn the proceeds of the sale over to the lender, in 

payment of the loan. Inventory in trust, unlike inventory under a floating lien, is 
specifically identified by serial number or by other means. In our example, the fi- 
nance company periodically audits the cars the dealer has on hand. The serial 
numbers of these cars are checked against those shown in the security agreement. 
The purpose of the audit is to see if the dealer has sold cars without remitting the 
proceeds of the sale to the finance company. 

As the dealer buys new cars from the automobile manufacturer, a new trust 
receipt security agreement is signed, taking account of the new inventory. The 
dealer then borrows against this new collateral, holding it in trust. Although there 
is tighter control over collateral with a trust receipt agreement than with a floating 
lien, there is still the risk of inventory being sold without the proceeds being 
turned over to the lender. Consequently, the lender must exercise judgment in de- 
ciding to lend under this arrangement. A dishonest dealer can devise numerous 
ways to fool the lender. 

Many durable goods manufacturers finance the inventories of their distribu- 
tors or dealers. Their purpose is to encourage dealers or distributors to carry rea- 
sonable stocks of goods. It is reasoned that the greater the stock, the more likely 
the dealer or distributor is to make a sale. Because the manufacturer is interested 
in selling its product, financing terms are often more attractive than they are with 
an "outside" lender. 

Terminal Warehouse Receipt Loans A borrower secures a terminal warehouse 
receipt loan by storing inventory with a public, or terminal, warehousing com- 
pany. The warehouse company issues a warehouse receipt, which evidences title 
to specified goods that are located in the warehouse. The warehouse receipt gives 
the lender a security interest in the goods, against which a loan can be made to the 
borrower. Under such an arrangement, the warehouse can release the collateral to 
the borrower only when authorized to do so by the lender. Consequently, the 
lender is able to maintain strict control over the collateral and will release collat- 
eral only when the borrower pays a portion of the loan. For protection, the lender 
usually requires the borrower to take out an insurance policy with a loss-payable 
clause in favor of the lender. 

Warehouse receipts may be either nonnegotiable or negotiable. A nonnego- 
tiable warehouse receipt is issued in favor of a specific party-in this case, the 
lender-who is given title to the goods and has sole authority to release them. A 
negotiable warehouse receipt can be transferred by endorsement. Before goods can 
be released, the negotiable receipt must be presented to the warehouse operator. A 
negotiable receipt is useful when title to the goods is transferred from one party to 
another while the goods are in storage. With a nonnegotiable receipt, the release of 
goods can be authorized only in writing. Most lending arrangements are based on 
nonnegotiable receipts. 

Field Warehouse Receipt Loans In a terminal warehouse receipt loan, the goods 
are located in a public warehouse. Another arrangement, known as field ware- 



Field warehousing 
secures the inventory 
loan on property. 
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housing, permits loans to be made against inventory that is located on the bor- 
rower's premises. Under this arrangement, a field warehousing company sets off a 
designated storage area on the borrower's premises for the inventory pledged as 
collateral. The field warehousing company has sole access to this area and is sup- 
posed to maintain strict contml over it. (The goods that serve as collateral are seg- 
regated from the borrower's other inventory.) The field warehousing company is- 
sues a warehouse receipt as described in the preceding section, and the lender 
extends a loan based on the collateral value of the inventory. The field warehouse 
arrangement is a useful means of financing when it is not desirable, either because 
of the expense or because of the inconvenience, to place the inventory in a public 
warehouse. Field warehouse receipt lending is particularly appropriate when a 
borrower must make frequent use of inventory. Because of the need to pay the 
field warehousing company's expenses, the cost of this method of financing can be 
relatively high. 

The warehouse receipt, as evidence of collateral, is only as good as the issu- 
ing warehousing company. When administered properly, a warehouse receipt 
loan affords the lender a high degree of control over the collateral; however, 
sufficient examples of fraud show that the warehouse receipt does not always 
evidence actual value. The warehouse operator must exercise strict control. A 
grain elevator that is alleged to be full may, in fact, be empty. Upon close exarni- 
nation, we may find that barrels reported to contain grain oil actually contain 
water. 

INTERMEDIATE-TERM DEBT 
Typically, intermediate-term financing is self-liquidating and in that way resem- 
bles short-term financing. However, it also can satisfy more permanent funds re- 
quirements and, in addition, it can serve as an interim substitute for long-term fi- 
nancing. If a firm wishes to float long-term debt or issue common stock, but 
conditions are unfavorable in the market, the firm may seek intermediate-term 
debt to bridge the gap until long-term financing can be undertaken on favorable 
terms. Thus, intermediate-term debt may give a firm flexibility in the timing of 
long-term financing. It also can provide flexibility when the firm is uncertain 
about the size and nature of its future funds requirements. As uncertainty is re- 
solved, intermediate-term financing can be replaced by a more appropriate means 
of financing. The most important use of intermediate-term financing, however, is 
to provide credit when the expected cash flows of the firm are such that the debt 
can be retired steadily over a period of several years. Even though it is sometimes 
linked to a particular asset, such as a piece of equipment, intermediate-term fi- 
nancing must be considered in relation to the firm's total funds requirements. 

Term Loans 
A bank or insurance company term loan is a business loan with a final maturity of 
more than 1 year, repayable according to a specified schedule. Banks tend to make 
term loans in the 3- to 5-year maturity area, whereas insurance companies are will- 
ing to make longer loans. For the most part, term loans are repayable in periodic 
installments-quarterly, semiannually, or yearly. The payment schedule of the 
loan usually is geared to the borrower's cash-flow ability to service the debt. Typi- 
cally, this schedule calls for equal periodic installments, but it may specify irregu- 
lar amounts or repayment in a lump sum at final maturity. Sometimes the loan is 
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amortized in equal periodic installments except for the final payment, known as a 
"balloon" payment, which is larger than any of the others. 

Term loans can be fixed The interest rate on a term loan can be set in one of two ways: (1) a fixed rate 
rate or floating rate. over the life of the loan, or (2) a floating rate, to be adjusted in keeping with 

changes in the prime rate, in the London interbank offer rate (LIBOR), or in some 
cost of funds index. Sometimes a ceiling or a floor rate is established, limiting the 
range within which the rate may fluctuate. In recent years the majority of bank 
term loans have been floating rate. In addition to interest costs, the borrower usu- 
ally is required to pay a commitment fee for the time the loan is committed but 
not actually borrowed. A typical fee on the unused portion of a commitment is .50 
percent. This means that if the commitment were $1 million, and the company 
took down all of the loan 3 months after the commitment, it would owe 
$1 million X ,005 X 3/12 = $1,250. 

The advantage of a term loan is flexibility. The borrower deals directly with 
the bank or insurance company, and the loan can be tailored to the borrower's 
needs through direct negotiation. Should the firm's requirements change, the 
terms and conditions of the loan may be renegotiated. In many instances, term 
loans are made to companies that do not have access to the capital markets and 
cannot float a public debt issue. Even for companies that can, however, some pre- 
fer the convenience and flexibility that a term loan affords. The disadvantage? 
Usually, a higher interest cost than could be obtained with a public issue. 

Equipment Financing 
Equipment represents another asset that may be pledged to secure a loan. If the firm 

Equipment varies in i ts either has equipment that is marketable or is purchasing such equipment, it is usu- 
desirability as collateral ally able to obtain some sort of secured financing. Because such loans usually are for 
for a loan. more than a year, we class@ them as intermediate-term financing. As with other se- 

cured loans, the lender evaluates the marketability of the collateral and will advance 
a percentage of the market value, depending on the quality of the equipment. Fre- 
quently, the repayment schedule for the loan is set in keeping with the economic Me 
of the equipment. In setting the repayment schedule, the lender wants to be sure 
that the market value of the equipment always exceeds the balance of the loan. 

The excess of the expected market value of the equipment over the amount 
of the loan is the margin of safety, which will vary according to the specific situa- 
tion. The rolling stock of a trucking company is movable collateral and reasonably 
marketable. As a result, the advance may be as high as 80 percent. Less marketable 
equipment, such as that with a limited use, will not command as high an advance. 
A certain type of lathe may have a thin market, and a lender might not be willing 
to advance more than 40 percent of its reported market value. Some equipment is 
so specialized that it has no value as collateral. 

Sources of Equipment Financing Commercial banks, finance companies, and 
the sellers of equipment are among the sources of equipment financing. The seller 
of the equipment may finance the purchase either by holding the secured note or 
by selling the note to its captive finance subsidiary. The interest charge will de- 
pend on the extent to which the seller uses financing as a sales tool. The seller who 
uses financing extensively may charge only a moderate interest rate but make up 
for part of the cost of carrying the notes by charging higher prices for the equip- 
ment. The borrower must consider this possibility in judging the true cost of fi- 
nanang. Equipment loans may be secured either by a chattel mortgage or by a 
conditional sales contract arrangement. 
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Chattel Mortgage A chattel mortgage is a lien on property other than real es- 
tate. The borrower signs a security agreement that gives the lender a lien on the 
equipment specified in the agreement. To perfect the lien, the lender files a copy 
of the security agreement or a financing statement with a public office of the 
state in which the equipment is located. Given a valid lien, the lender can sell 
the equipment if the borrower defaults in the payment of principal or interest 
on the loan. 

Conditional Sales Contract With a conditional sales contract arrangement, the 
seller of the equipment retains title to it until the purchaser has satisfied all the 
terms of the contract. The buyer signs a conditional sales contract security agree- 
ment to make periodic installment payments to the seller over a specified period 
of time. These payments usually are monthly or quarterly. Until the terms of the 
contract are satisfied completely, the seller retains title to the equipment. Thus, the 
seller receives a down payment and a promissory note for the balance of the pur- 
chase price on the sale of the equipment. The note is secured by the contract, 
which gives the seller the authority to repossess the equipment if the buyer does 
not meet all the terms of the contract. The seller may either hold the contract or sell 
it, simply by endorsing it, to a commercial bank or finance company The bank or 
finance company then becomes the lender and assumes the security interest in the 
equipment. 

Medium-Term Notes 
Medium-term notes are Unlike loans arranged with a financial institution, medium-term notes (MTNs) are 
a flnanclng vehlcle only sold to investors through an investment bank. For some companies, MTNs are a 
for larger, creditworthy major funding device. An important characteristic of the MTN market is that the 
companies. instrument may be offered continually. As most MTNs are unsecured, issuers typi- 

cally are large and of high quality as evidenced by their credit rating. The maturity 
range is 9 months to 10 years. MTNs are registered with the Securities and EX- 
change Commission under Rule 415. The interest rate depends on the maturity 
and the credit risk of the borrower. Both fixed-rate and floating-rate MTNs are pos- 
sible. 

The major advantage of the MTN to the corporate borrower is flexibility. 
While the instrument is similar in some ways to a corporate bond, the borrower 
can raise funds in relatively small increments on either a continuous or an inter- 
mittent basis7 Flexibility also occurs because the maturity is not constrained to 
such traditional maturities as 5, 7, 10, or 30 years. The MTN affords flexibility in 
timing. A sizable amount of funds can be raised in a relatively short time. This is 
not true of a traditional corporate bond issue. If a company wishes to space its bor- 
rowings over an interval of time in order to obtain an average interest cost, it is 
able to do so with the MTN. 

For these reasons MTNs have proven to be a popular and growing means of 
financing. They have displaced to some extent the use of commercial paper as well 
as traditional bond underwritings, the latter being explored in Chapter 19. Still the 
MTN market is confined to only several hundred companies that are both large 
and creditworthy. 

7See Leland Crabbe, "Corporate Medium-Term Notes," Journal of Applied Corporate Finance, 4 (Winter 1992), 
90-102; and Crabbe, "Anatomy of the Medium-Tern Note Market," Federal Reserve Bulletin, 79 (August 1993), 751-68, 
for extensive discussions of the instrument. MTNs are issued under what is known as a shelf regishation, which is ex- 
plained in Chapter 19. 
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PROTECTIVE COVENANTS AND LOAN AGREEMENTS 
When a lender makes a term loan or revolving credit commitment, it provides the 
borrower with available funds for an extended period of time. Much can happen 
to the financial condition of the borrower during that period. To safeguard itself, 
the lender requires the borrower to maintain its financial condition and, in particu- 
lar, its current position at a level at least as favorable as when the commitment was 
made. The provisions for protection contained in a loan agreement are known as 
protective covenants. 

Remedies under Default 
The loan agreement itself simply gives the lender legal authority to step in should 
the borrower default under any of the provisions. Otherwise, the lender would be 
locked into a commitment and would have to wait until maturity before being 
able to effect corrective measures. The borrower who suffers losses or other ad- 
verse developments will default under a well-written loan agreement; the lender 
then will be able to act. The action usually takes the form of working with the 
company to straighten out its problems. Seldom will a lender demand immediate 
payment, despite the legal right to do so in cases of default. More typically, the 
condition under which the borrower defaults is waived or the loan agreement is 
amended. The point is that the lender has the authority to act. 

Protective covenants The formulation of the different restrictive provision7 should be tailored to 
allow the lender to con- the specific loan situation. The lender fashions these provisions for the overall pro- 
trol the s ~ t u a t ~ o n  ~f any tection of the loan. No one provision is able by itself to provide the necessary safe- 
are breached. guards; but together with the other provisions, it is designed to ensure overall li- 

quidity and ability to pay a loan. The important protective covenants of a loan 
agreement may be classified as follows: (1) general provisions used in most loan 
agreements, which are variable to fit the situation; (2) routine provisions used in 
most agreements, which usually are not variable; and (3) specific provisions that 
are used according to the situation. Although we focus on a bank loan agreement, 
the protective covenants used and the philosophy underlying their use are the 
same for a bond indenture, which is described in Chapter 19. 

General Provisions 
We begin with general provisions that are more or less universal in their use by 
lenders. 

Working Capital The working capital requirement is probably the most com- 
monly used and most comprehensive provision in a loan agreement. Its purpose is 
to preserve the company's current position and ability to pay the loan. Frequently, 
a straight dollar amount, such as $6 million, is set as the minimum working capital 
the company must maintain during the duration of the commitment. When the 
lender feels that it is desirable for a specific company to build working capital, it 
may increase the minimum working capital requirement throughout the duration 
of the loan. The establishment of a working capital minimum normally is based on - .  

the amounts of present working capital and projected working capital, allowing 
for seasonal fluctuations. The requirement should not restrict the company unduly 
in the ordinary generation of profit. Should the borrower incur sharp losses or 
spend too much for fixed assets, purchase of stock, dividends, redemption of long- 
term debt, and so forth, it would probably breach the working capital requirement. 
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Restrictions are de- DividendslShare Repurchase The cash dividend and repurchase of stock restric- 
signed to safeguard the tion is another major restriction in this category. Its purpose is to limit cash going 
l ~ q u ~ d i t y  of the borrower. outside the business, thus preserving the liquidity of the company. Most often, 

cash dividends and repurchase of stock are limited to a percentage of net profits 
on a cumulative basis after a certain base date, frequently the last fiscal year end 
prior to the date of the term loan agreement. A less flexible method restricts divi- 
dends and repurchase of stock to an absolute dollar amount each year. In most 
cases, the prospective borrower must be willing to undergo a cash dividend and 
repurchase of stock restriction. If tied to earnings, this restriction still will allow 
adequate dividends as long as the company is able to generate satisfactory profits. 

Capital Expenditures The capital expenditures limitation is third in the cate- 
gory of general provisions. Capital expenditures may be limited to a fixed dol- 
lar amount yearly or, probably more commonly, either to depreciation or to a 
percentage thereof. The capital expenditures limitation is another tool the 
lender uses to ensure the maintenance of the borrower's current position. By 
limiting capital expenditures directly, the bank can be more certain that it will 
not have to look to liquidation of fiied assets for payment of its loan. Again, the 
provision should not be so restrictive that it prevents adequate maintenance 
and improvement of facilities. 

Other Debt A limitation on other indebtedness is the last general provision. This 
limitation may take a number of forms, depending on the circumstances. Fre- 
quently, a loan agreement will prohibit a company from incurring any other long- 
term debt. This provision protects the lender, inasmuch as it prevents future 
lenders from obtaining a prior claim on the borrower's assets. Usually a company 
is permitted to borrow within reasonable limits for seasonal and other short-term 
purposes arising in the ordinary course of business. 

Routine Provisions 
The second category of restrictions includes routine, usually invariable provisions 
found in most loan agreements. Ordinarily, the loan agreement requires the bor- 
rower to furnish the bank with financial statements and to maintain adequate in- 
surance. Additionally, the borrower normally must not sell a significant portion of 
its assets and must pay, when due, all taxes and other liabilities, except those it 
contests in good faith. A provision forbidding the pledging or mortgaging of any 
of the borrower's assets is almost always included in a loan agreement; this impor- 
tant provision is known as a negative pledge clause. 

Usually, the company is required not to discount or sell its receivables. More- 
over, the borrower generally is prohibited from entering into any leasing arrange- 
ment of property, except up to a certain dollar amount of annual rental. The pur- 
pose of this provision is to prevent the borrower from taking on a substantial lease 
liability, which might endanger its ability to pay the loan. A lease restriction also 
prevents the firm from leasing property instead of purchasing it and thereby get- 
ting around the limitations on capital expenditures and debt. Usually, too, there is 
a restriction on other contingent Liabilities. 

In addition to these restrictions, there typically is a restriction on the acquisi- 
tion of other companies. This restriction often is a straight prohibition of such 
mergers unless specifically approved by the lender. The provisions in this "rou- 
tine" category appear as a matter of course in most loan agreements. Although 
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somewhat mechanical, they are necessary because they close many loopholes and 
provide a tight, comprehensive loan agreement. 

Special Provisions 
In specific loan agreements, the bank uses special provisions to achieve a desired 
total protection of its loan. A loan agreement may contain a definite understanding 
regarding the use of the loan proceeds, so that there will be no diversion of funds 
to purposes other than those contemplated when the loan was negotiated. If one 
or more executives are essential to a firm's effective operation, a bank may insist 
that the company carry life insurance on them. Proceeds of the insurance may be 
payable to the company or directly to the bank, to be applied to the loan. An 
agreement may also contain a management clause under which certain key indi- 
viduals must remain actively employed in the company during the time the loan is 
owing. Aggregate executive salaries and bonuses are sometimes limited in the 
loan agreement to prevent excessive compensation of executives, which might re- 
duce profits. This provision closes another loophole; it prevents large stockholders 
who are officers of the company from increasing their own salaries in lieu of pay- 
ing higher dividends, which are limited under the agreement. 

Negotiating Restrictions 
and the Option Pricing T h e o y  

Option pr ic ing can be The provisions just described represent the most frequently used protective 
used to model protective- covenants in a loan agreement. From the standpoint of the lender, the aggregate 
covenant determination. impact of these provisions should be to safeguard the financial position of the bor- 

rower and its ability to pay the loan. Under a well-written agreement, a borrower 
cannot get into serious financial difficulty without defaulting under an agreement, 
thereby giving the lender legal authority to take action. Although the lender is in- 
strumental in establishing restrictions, the restrictiveness of protective covenants is 
subject to negotiation between borrower and lender. The final result will depend 
on the relative bargaining power of each of the parties involved. 

The OPT Setting From our discussion in Chapters 5 and 9 concerning the appli- 
cation of the option pricing theory, it is easy to visualize the debt holder-equity 
holder relationship as being essentially an option arrangement. Looking at the 
relationship in this manner affords a better understanding of a lender's desire 
for protective covenants. A firm may have a single debt issue outstanding, which 
is denoted by the obligation of the company to pay D at time T.8 If total value of 
the company at time T, which we denote by V, exceeds D, debt holders will be 
paid the face value of the obligation. If V is less than D, the firm is assumed to 
default. Therefore, the value of the debt obligation at time T is min (D, V). This 
merely states that debt holders receive the lesser of the contractual amount of 
the debt obligation or the value of the firm if this obligation cannot be entirely 
paid. 

%is example is based on James C. Van Hornc, "Optimal Initiation of Bankruptcy Proceedings by Debt Hold- 
ers," Journal of Finance, 31 (June 1976), 8'37-910. See also Pischer Black and John C. Cox, "Valuing Corporate Secw'ities: 
Some Effects of Band lndcnture Prov~sions," J o u m l  of Finance, 31 (May 1976), 351-67; Fischer Black and Myron 
Scholes, "The Priclng of Options and Corporate Liabilities," Journnl of Political Economy, 81 (May-June 1973), 649-51; 
and Clifford W. Smith J r  and Jerold B. Warner, "On Financing Contracting: An Analysis of Bond Covenants," Journal of 
Fi?~mzcial Econontics, 7 (June 1979). 117-61. 
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On the other hand, the value of the common stock at time T is max (V - D, 
0). Equity holders are the residual owners of the company and are entitled to 
any value of the firm that remains after the debt has been paid, V - D. In the 
event the debt cannot be paid in its entirety because V is less than D, they re- 
ceive nothing. In this sense, the equity holders have an option on the total value 
of the firm at time T. If V exceeds D, they exercise this option, so to speak, by 
paying off the loan and they receive the total value of the firm at time T less the 
debt claim. (The face value of the debt can be thought of as the exercise price of 
the option.) If V is less than D, the option is worth zero. Now we know from 
Chapter 5 that with an option, the greater the variance of the distribution of 
possible values of the firm at time T, the greater the value of the option, all 
other things the same. 

Equity Holder Motivation In the context of our example, it behooves the equity 
holders to increase the risk of the firm to increase the variance of its total value. 
By undertaking more risky ventures, the value of the equity holders' option in- 
creases. Though greater risk works to the advantage of equity holders, it is at the 
expense of the option writer, the debt holders. In fact, the increase in value of the 
equity holders' option means a corresponding decrease in the value of debt. Ex- 
pressed differently, there is a transfer of wealth from debt holders to equity hold- 
ers. The same thing occurs when the capital structure is changed by issuing new 
debt and repurchasing stock. As illustrated in Chapter 9, the probability of de- 
fault increases and, as a result, the value of existing debt declines. In essence, the 
stockholders expropriate some of the wealth of the old debt holders. (New debt 
holders are not affected because they lend money on the basis of the new, more 
risky capital structure.) 

Lender Restraint If a lender recognizes the possibility that the equity holders 
may substantially alter the riskiness of the firm or issue new debt after a loan is 
made, it will want to institute some safeguards against these occurrences before 
making the loan. This can be done by imposing protective covenants of the sort 
described earlier. If the firm should breach any of these restrictions, default occurs, 
and the lender can then declare the loan immediately payable. Protective 
covenants obviously give the lender the additional ability to force bankruptcy. 
With bankruptcy, ownership of the firm effectively passes to the debt holders, and 
they can seize on the value of the firm at that time. Therefore, lenders are in a posi- 
tion to preclude equity holders from increasing the risk of the company or issuing 
new debt at their expense. They have only to write protective covenants that will 
trigger default. 

As discussed in Chapter 9, there are monitoring costs associated with the 
writing of protective covenants and with their enforcement. These costs ultimately 
are borne by the equity holders, so it is in their interest to see that monitoring ac- 
tivities are administered efficiently. The greater the safeguards to the lender, the 
greater its protection and the lower the interest rate, all other things the same; 
however, the incremental protection afforded the lender increases at a decreasing 
rate. On the other hand, monitoring costs increase, probably at an increasing rate, 
as more safeguards are added. It is therefore necessary to strike a balance that em- 
braces this trade-off. The final position will be a compromise between the bor- 
rower and the lender, one that is influenced by relative conditions in the financial 
markets and by the costs of monitoring (see Chapter 9). 
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ri.4 Summary 

With perfect financial markets, the maturity 
and other features of debt would be irrele- 
vant. If imperfections and/or incompleteness 
exist, however, the financial manager should 
be concerned with the type of debt that is is- 
sued. By "packaging" debt instruments to 
take advantage of imperfections and incom- 
pleteness, the firm can maximize shareholder 
wealth. A debt instrument has a number of 
features, but one of the most meaningful is its 
maturity. In general, short-term debt is less 
costly than long-term debt, but it is also more 
risky. Thus, a decision as to the maturity com- 
position of the firm's debt involves a trade-off 
between profitability and risk. It also may in- 
volve agency and financial signaling consider- 
ations. 

A number of types of short-term financ- 
ing are available. Trade credit is the most 
widely used. When a cash discount is offered 
but not taken, the cost of trade credit is the 
cash discount forgone. The longer the period 
between the end of the discount period and the 
time the bill is paid, the less this opportunity 
cost. "Stretching" accounts payable involves 
postponement of payment beyond the due pe- 
riod. The opportunity cost of stretching 
payables is the possible deterioration in the 
firm's credit rating. The firm must balance the 
cost of trade credit against its advantages and 
the costs of other short-term credit. A major ad- 
vantage of trade credit is the flexibility it gives 
the firm. 

Like accounts payable, accruals represent 
a spontaneous source of financing, albeit offer- 
ing a company even less discretion than it has 
with trade credit financing. The principal ac- 
crual items are wages and taxes, and both are 
expected to be paid on established dates. In the 
interim, interest-free financing is available to 
the company, and for an ongoing company, this 
financing is continuous. A company can in- 
crease the amount of its accrued wages by less- 
ening the frequency of paydays. 

Short-term loans can be divided into two 
types: unsecured and secured. Unsecured 

credit is usually confined to bank loans under a 
line of credit, under a revolving credit agree- 
ment, or on a transaction basis. Interest rates 
on business loans are a function of a bank's 
cost of funds, the existing prime rate, the cre- 
ditworthiness of the borrower, and the prof- 
itability of the relationship to the bank. Interest 
on loans can be computed in three ways: col- 
lect, discount, or add-on used in installment 
loans. The "true" interest rate is lowest for the 
collect note and highest for the add-on, all 
other things the same. 

Many firms unable to obtain unsecured 
credit are required to pledge security. In g i v  
ing a secured loan, the lender looks first to 
the cash-flow ability of the company to ser- 
vice debt and, if this source of loan repay- 
ment should fail, to the collateral value of the 
security. To provide a margin of safety, a 
lender usually will advance somewhat less 
than the market value of the collateral. The 
percentage advance varies according to the 
quality of the collateral pledged and the con- 
trol the lender has over this collateral. Ac- 
counts receivable and inventory are the prin- 
cipal assets used to secure short-term 
business loans. Receivables may either be as- 
signed to secure a loan or sold to a factor. In- 
ventory loans can be under a floating lien, 
under a trust receipt, or under terminal ware- 
house or field warehouse receipt arrange- 
ments. 

Intermediate-term financing generally 
is thought to include maturities of 1 to 5 
years. There are a number of sources of 
intermediate-term financing. Commercial banks, 
insurance companies, and other institutional 
investors make term loans to business firms. 

On a secured basis, firms can obtain in- 
termediate-term financing by pledging equip- 
ment that they own or are purchasing. Banks, 
finance companies, and sellers of the equip- 
ment are active in providing this type of se- 
cured financing. Finally, medium-term notes 
are used by large, creditworthy corporations 
to raise funds in the public market. 
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Lenders who offer unsecured credit usu- mediate corrective measures. The use of protec- 

ally impose restrictions on the borrower. These tive covenants can be viewed in the option 
restrictions are called protective covenants and pricing model framework of debt holders ver- 
are contained in a loan agreement. If the bor- sus equity holders. This framework was illus- 
rower defaults under any of the provisions of trated, as was the influence of monitoring 
the loan agreement, the lender may initiate im- costs. 

1. The Hollezorin Company must decide among three liability strategies, which 
differ in maturity structure and type of securities. For each strategy, the annual 
interest costs, the annual flotation costs, and the annual expected bankruptcy 
costs (probability weighted) are estimated. On the basis of the information 
given, which is the best strategy? Why do the various costs change with 
changes in strategy? 

Secured or Annual All Bankruptcy 
Strateev Maturitv Unsecured Interest Costs flotation Costs Costs 

A short-, All unsecured $1,400,000 $300,000 $200,000 
medium-, 

t long-term debt 
B 3 short-, Unsecured 1,520,000 250,000 150,000 + medium-, Secured + long-term debt Unsecured 
C short-, Unsecured 1,600,000 200,000 75,000 

medium-, Secured 
$ long-term debt Secured 

2. The Dud Company purchases raw materials on terms of 2/10, net 30. A review 
of the company's records by the owner, Mr. Dud, revealed that payments are 
usually made 15 days after purchases are received. When asked why the firm 
did not take advantage of its discounts, the bookkeeper, Mr. Grind, replied 
that it cost only 2 percent for these funds, whereas a bank loan would cost the 
firm 12 percent. 

a. What mistake is Grind making? 
b. What is the real cost of not taking advantage of the discount? 
c. If the firm could not borrow from the bank and was forced to resort to 

the use of trade credit funds, what suggestion might be made to Grind 
that would reduce the annual interest cost? 
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3. The Halow Harp and Chime Company is negotiating a new labor contract. 
Among other things, the union is demanding that the company pay its work- 
ers weekly instead of twice a month. The payroll currently is $260,000 per pay- 
day, and accrued wages average $130,000. What is the annual cost of the 
union's demand if the company's opportunity cost of funds is 9 percent? 

4. The Barnes Corporation has just acquired a large account. As a result, it needs 
an additional $75,000 in working capital immediately. It has been determined 
that there are three feasible sources of funds: 

a. Trade credit: the company buys about $50,000 of materials per month 
on terms of 3/30, net 90. Discounts are taken. 

b. Bank loan: the firm's bank will lend $100,000 at 13 percent. A 10 per- 
cent compensating balance will be required, which otherwise would 
not be m;intainedby the company 

- ~ 

c. A factor will buy the company's receivables ($100,000 per month), which 
have a collection period of 60 days. The factor will advance up to 75 per- 
cent of the face value of the receivables at 12 percent on an annual basis. 
The factor will also charge a 2 percent fee on all receivables purchased. It 
has been estimated that the factor's services will save the company a 
credit department expense and bad-debt expenses of $1,500 per month. 

On the basis of annual percentage cost, which alternative should Barnes 
select? 

5. The Kedzie Cordage Company needs to finance a seasonal bulge in invento- 
ries of $400,000. The funds are needed for 6 months. The company is consider- 
ing the following possibilities: 

a. Terminal warehouse receipt loan from a finance company. Terms are 12 
percent annualized with an 80 percent advance against the value of the 
inventory. The warehousing costs are $7,000 for the Bmonth period. The 
residual financing requirement, which is $400,000 less the amount ad- 
vanced, will need to be financed by forgoing cash discounts on its 
payables. Standard terms are 2/10, net 30; however, the company feels it 
can postpone payment until the fortieth day without adverse effect. 

b. A floating lien arrangement from the supplier of the inventory at an 
effective interest rate of 20 percent. The supplier will advance the full 
value of the inventory. 

c. A field warehouse loan from another finance company at an interest 
rate of 10 percent annualized. The advance is 70 percent, and field 
warehousing costs amount to $10,000 for the 6-month period. The 
residual financing requirement will need to be financed by forgoing 
cash discounts on payables as in the first alternative. 

Which is the least costly method of financing the inventory needs of the 
firm? 

1. Mendez Metal Specialities, Inc., has a seasonal pattern to its business. It bor- 
rows under a line of credit from Central Bank at 1 percent over prime. Its total 
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asset requirements now (at year end) and estimated requirements for the com- 
ing year are 

First Second Thud Fourth 

Assume that these requirements are level throughout the quarter. Presently, 
the company has $4,500,000 in equity capital plus long-term debt plus the per- 
manent component of current liabilities, and this amount will remain constant 
throughout the year. 

The prime rate presently is 11 percent, and the company expects no 
change in this rate for the next year. Mendez Metal Specialities is also consid- 
ering issuing intermediate-term debt at an interest rate of 134 percent. In this 
regard, three alternative amounts are under consideration: zero, $500,000, and 
$1 million. All additional funds requirements will be borrowed under the com- 
pany's bank line of credit. 

a. Determine the total dollar borrowing costs for short- and intermediate- 
term debt under each of the three alternatives for the coming year. 
(Assume there are no changes in current liabilities other than borrow- 
ings.) Which is lowest? 

b. Are there other considerations in addition to expected cost? 
2. Determine the annual percentage interest cost for each of the following terms 

of sale, assuming the firm does not take the cash discount but pays on the final 
day of the net period (assume a 365-day year). 

a. 1/20, net 30 ($500 invoice). 
b. 2/30, net 60 ($1,000 invoice). 
c. 2/5, net 10 ($100 invoice). 
d. 3/10, net 30 ($250 invoice). 

3. Does the dollar size of the invoice affect the percentage annual interest cost of 
not taking discounts? Illustrate with an example. 

4. Recompute Problem 2, assuming a 10-day stretching of the payment date. 
What is the major advantage of stretching? What are the disadvantages? 

5. On January 1, Faville Car Company, a large car dealer, gave its employees a 10 
percent pay increase in view of the substantial profits the preceding year. Be- 
fore the increase, the weekly payroll was $50,000. What is the effect of the 
change on accruals? 

6. The Fox Company is able to sell $1 million of commercial paper every 3 
months at a rate of 10 percent and a placement cost of $3,000 per issue. The 
dealers require Fox to maintain bank lines of credit demanding $100,000 in 
bank balances, which otherwise would not be held. Fox has a 40 percent tax 
rate. What do the funds from commercial paper cost Fox after taxes? 

7. Commercial paper has no stipulated interest rate. It is sold on a discount basis, 
and the amount of the discount determines the interest cost to the issuer. On 
the basis of the following information, determine the percentage interest cost 
on an annual basis for each of the following issues. 
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Face 
Issue Value 

a $ 25,000 
b 100,000 
c 50,000 
d 75,000 
e 100,000 

fime to 
Price Maturity 

$24,500 60 days 
96,500 180 
48,800 90 
71,300 270 
99,100 30 

8. The Sphinx Supply Company needs to increase its working capital by $10 
million. It has decided that there are essentially three alternatives of financing 
available: 

a. Forgo cash discounts, granted on a basis of 3/10, net 30. 
b. Borrow from the bank at 15 percent. This alternative would necessitate 

maintaining a 12 percent compensating balance. 
c. Issue commercial paper at 12 percent. The cost of placing the issue 

would be $100,000 each 6 months. 
Assuming that the firm would prefer the flexibility of bank financing, pro- 
vided the additional cost of this flexibility is no more than 2 percent, which 
alternative should Sphinx select? 

9. Castellanos Company wishes to borrow $100,000 for 1 year. It must choose 
one of the following alternatives. 

a. 9 percent loan on a collect basis, with face value due at the end. 
b. 8.4 percent loan on a discount basis, with face value due at the end. 
c. 6 percent loan on an add-on basis, with equal quarterly payments re- 

quired on the initial face value. 
Which alternative has the lowest effective yield, using annual compounding 
for the first two and quarterly compounding for the last? 

10. Fritz-Polakoff Finance Company makes a variety of secured loans. Both the 
percentage of advance and the interest rate charged vary with the marketabil- 
ity, life, and riskiness of the collateral. It has established the following ad- 
vances and interest-rate charges for certain types of equipment: 

Advance Against 
Item Appraisal Value 

Forklift truck 75% 
Back hoe truck 80 
Drill press 50 
Bottle filler 40 
Turret lathe 60 

Interest 
Rate 
- 

18% 
18 
20 
22 

20 

L. Bradford Company has used equipment of this sort worth appraised val- 
ues of $13,000, $19,000, $6,000, $38,000, and $24,000, respectively. How much 
can it borrow and what will be the total annual interest cost in dollars? in per- 
centage? (Assume that the company owns only one item of each.) 
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11. The Selby Gaming Manufacturing Company has experienced a severe cash 
squeeze and must raise $200,000 over the next 90 days. The company has al- 
ready pledged its receivables in support of a loan. Still, it has $570,000 in un- 
encumbered inventories. Determine which of the following financing alterna- 
tives is better. 

a. The Cody National Bank of Reno will lend against finished goods, 
provided that they are placed in a public warehouse under its con- 
trol. As the finished goods are released for sale, the loan is reduced 
by the proceeds of the sale. The company currently has $300,000 in 
finished goods inventories and would expect to replace finished 
goods that are sold out of the warehouse with new finished goods, so 
that it could borrow the full $200,000 for 90 days. The interest rate is 
10 percent, and the company will pay quarterly warehousing costs of 
$3,000. Finally, it will experience a reduction in efficiency as a result 
of this arrangement. Management estimates that the lower efficiency 
will reduce quarterly before-tax profits by $5,000. 

b. The Zarlotti Finance Company will lend the company the money un- 
der a floating lien on all of its inventories. The rate is 23 percent, but 
no additional expenses will be incurred. 

12. The Bone Company has been factoring its accounts receivable for the past 5 
years. The factor charges a fee of 2 percent and will lend up to 80 percent of 
the volume of receivables purchased for an additional 1.5 percent per month. 
The firm typically has sales of $500,000 per month, 70 percent of which are on 
credit. By using the factor, two savings are effected: 

a. $2,000 per month that would be required to support a credit depart- 
ment 

b. A bad-debt expense of 1 percent on credit sales 
The firm's bank has recently offered to lend the firm up to 80 percent of the 
face value of the receivables shown on the schedule of accounts. The bank 
would charge 15 percent per annum interest plus a 2 percent monthly pro- 
cessing charge per dollar of receivables lending. The firm extends terms of 
net 30, and all customers who pay their bills do so in 30 days. Should the firm 
discontinue its factoring arrangement in favor of the bank's offer if the firm 
borrows, on the average, $100,000 per month on its receivables? 

13. Vesco-Zultch Corporation is a chain of appliance stores in Chicago. It needs 
to finance all of its inventories, which average the following during the four 
quarters of the year (in thousands): 

Inventory level / $1,600 $2,100 $1,500 $3,200 

Quarters 

Vesco-Zultch presently utilizes a finance company loan secured by a floating 
lien. The interest rate is the prime rate plus 7; percent, but no additional ex- 
penses are incurred. The Boundary Illinois National Bank of Chicago is bid- 
ding for the Vesco-Zultch business. It has proposed a trust receipt financing 
arrangement. The interest rate will be 2; percent above the prime rate, with 
servicing costs of $20,000 each quarter. Should the company switch financing 
arrangements? 

1 2 3 4 
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14. On January 1, Sharpe Razor Corporation is contemplating a 4-year, $3 million 
term loan from the Fidelity First National Bank. The loan is payable at the 
end of the fourth year and would involve a loan agreement containing a 
number of protective covenants. Among these restrictions are the following: 
The company must maintain working capital of $3 million at all times; it can- 
not take on any more long-term debt; its total liabilities cannot be more than 
.6 of its total assets; and capital expenditures in any year are limited to depre- 
ciation plus $3 million. The company's balance sheet at December 31, before 
the term loan, is (in millions) 

Current assets $ 7 Current liabilities $ 3  
Net fixed assets 10 Long-term debt (due in 5 years) 5 

Shareholders' eauitv 9 

The proceeds of the term loan will be used to increase Sharpe's investment in 
inventories and receivables in response to introducing a new "closer-to-the- 
face" razor blade. The company anticipates a subsequent need to grow at a 
rate of 24 percent a year, equally divided between current assets and net fixed 
assets. Profits after taxes of $1.5 million are expected this year, and these prof- 
its are further expected to grow by $250,000 per year over the subsequent 3 
years. The company pays no dividends and does not intend to pay any over 
the next 4 years. Depreciation in the past year was $2.5 million, and this is 
predicted to grow over the next 4 years at the same rate as the increase in net 
fixed assets. Under the loan agreement, will the company be able to achieve 
its growth objectives? 

15. Max-Fli Toy Company currently has a total value of $10 million. The face 
value of the debt outstanding is $7 million, and it is represented by discount 
bonds that all mature in 4 years. The standard deviation of the continuously 
compounded rate of return on the total value of the firm is .30. The short- 
term risk-free rate is currently 6 percent. 

a. Using the Black-Scholes option model, Eq. (5-2) in Chapter 5, deter- 
mine the value of the equity and the value of the debt. . . 

b. If the company goes into a new, riskier toy line that increases the 
standard deviation to .50, what will be the effect on the value of 
the debt? 

c. How can the debt holders protect themselves? 

m 
,,,* Solut ions to  Se l f - Cor rec t ion  Prob lems 

1. The total estimated annual costs for the three strategies are 

Strategy A B C 
Total cost 1 $1,900,000 $1,920,000 $1,875,000 
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Strategy C, involving the highest portion of long-term debt, is best, despite the 
higher interest cost. As we see, interest costs increase with the greater use of 
long-term and medium-term debt. This pattern is consistent with interest rates 
rising at a decreasing rate with maturity. Flotation costs decrease the longer 
the average maturity of the debt, which is in keeping with fewer offerings per 
year. Finally, expected bankruptcy costs decline the longer the average matu- 
rity. This occurrence is consistent with less uncertainty associated with long- 
term debt. Also, expected bankruptcy costs decline as more of the debt is 
made secured, and lenders can turn directly to assets for payment in cases of 
adversity as opposed to settlement through the bankruptcy courts. 

2. a. Grind is confusing the percentage cost of using funds for 5 days with 
the cost of using funds for a year. These costs are clearly not compara- 
ble. One must be converted to the time scale of the other. 

c. Assuming that the firm has made the decision not to take the cash dis- 
count, it makes no sense to pay before the due date. In this case, pay- 
ment 30 days after purchases are received rather than 15 would reduce 
the annual interest cost to 37.2 percent. 

3. New average amount of accrued wages = ($130,000) - 
(:2) (?I 

1 , \ ,  
= $60,000 

(Note: Fifty-two is the number of paydays in a year if wages are paid weekly; 
24 is the number if wages are paid twice a month.) 
Decrease in average accrued wages = $130,000 - $60,000 

= $70,000 
Cost = $70,000 X .09 = $6,300 

4. a. Cost of trade credit: If discounts are not taken, up to $97,000 can be 
raised after the second month. The cost would be 

b. Cost of bank loan: Assuming the compensating balance would not 
otherwise be maintained, the cost would be 

c. Cost of factoring: The factor fee for the year would be 

The savings effected, however, would be $18,000, giving a net factoring 
cost of $6,000. Borrowing $75,000 on the receivables would thus cost 

Bank borrowing would be the cheapest source of funds. 
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5. a. Twelve percent of 80 percent of $400,000 for 6 months = $19,200 

Warehousing cost = 7,000 

Cash discount forgone to extend payables 
from 10 days to 40 days 

($ x g) ($80,000) (f year) = , 4 4 3  X 80,000 X .5 

Total cost 
b. $400,000 X 20% X 4 year 

c. Ten percent of 70 percent of $400,000 for 6 months = $14,000 
Field warehousing cost = 10,000 

Cash discount forgone to extend payables 
from 10 days to 40 days 

Total cost = $38,898 

The terminal warehouse receipt loan results in the lowest cost. 
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CAPITAL MARKET 
FINANCING 
AND RISK MANAGEMENT 

CASE: Dougallt3 Gilligan Global Agency 

In early 1995, Lynne Caldwell, executive vice president and chief financial offi- 
cer of the worldwide advertising agency Dougall & Gilligan, was faced with rec- 
ommending a means for financing a $300 million expansion program. This pro- 
gram was directed primarily toward acquiring advertising agencies and 
developing business de novo in Southeast Asia and Latin America. The com- 
pany has identified major growth areas in these regions and its strategy is to ex- 
ploit such opportunities. Means of financing being contemplated are: (1) utiliza- 
tion of bank lines of credit, (2) a 7- to 10-year term loan through a private 
placement, (3) 20-year debentures, and (4) common stock financing. Although 
other means of financing are not precluded, Ms. Caldwell wished to focus on 
these means first. 

THE COMPANY AND INDUSTRY 

Dougall & Gilligan Global Agency (D & G), one of the larger advertising agen- 
cies in the world with over 11,000 employees, had its origin in 1912 through a 
predecessor firm. Through creative genius as well as through acquisitions, the 
company grew rapidly in the 1980s. While headquartered in New York City and 
strictly an "American" agency until 1960, recent growth has come primarily 
from foreign accounts. Foreign business now accounts for 56 percent of total 
commission and fee income. D & G is a broad-based agency, having clients 
across many industries and operating in all media. The 10 largest clients ac- 
count for 23 percent of total billings. As D & G acquired other advertising agen- 
cies, it retained some of their names. Dougall & Gilligan Global Agency is the 
corporate umbrella under which there are five operating units, the largest of 
which is Dougall & Gilligan Advertising. Although each agency has its own 
president, operations are fairly centralized. 

521 
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Spending for advertising is highly correlated with the level of economic ac- 
tivity within a country With the pickup in economic activity in 1994 and that ex- 
pected in 1995, advertising spending worldwide should increase. However, the in- 
crease will be nowhere near that which occurred in the late 1980s. With the present 
emphasis on "reengineering" their marketing efforts, many companies are turning to 
their advertising agencies for help. Part of this "help" is pressure on agencies to dis- 
count their fees or provide more services for a given fee. To prosper in the advertising 
industry today, cost cutting and containment are essential, painful as they may be. The 
client simply demands such. Competition is intense, and such firms as Foote, Cone & 
Belding, Interpublic Group, and Omnicom Group are relentless in the pressure they 
bring to bear on D & G to operate efficiently. However, there is a delicate balance be- 
tween operating efficiently and maintaining a creative edge together with prospecting 
for new clients. The switching by clients of the advertising agency they employ is le- 
gendary, so no one can rest on past laurels. 

For the overall industry, advertising revenue is forecast to increase by 9 percent 
for 1995. Worldwide, the increases are likely to be higher in the United States than in 
Western Europe. However, growth prospects for Eastern Europe, the Pacific Rim, and 
Latin America are the brightest of all. One of the challenges for the industry is how to 
come to grips with interactive communications. D & G as well as several other agen- 
cies are aggressively pursuing how to participate in the Internet and other aspects of 
the "information highway." These developments are making the future highly uncer- 
tain. In this changing environment, how is an advertiser to reach its marketing objec- 
tives? Advertising agencies are being called on to provide answers and to create pro- 
gramming that will reach the consumer through these new medias. Reinvention must 
take place. 

Although D & G has been innovative in its pursuit of change, it is not quite at the 
vanguard of the two largest agencies. The present chairman and CEO, Gilbert Stein, 62, 
and president and COO, John Waitlev, 54, have worked together in those capacities for 
seveEa~ years. Waitley is very aggressive in new business ;development. sometimes he 
forces client representatives to promise more than D & G can deliver. Waitley's aggres- 
sive nature is iempered by theLmore balanced and reflective perspective o i  ~ r .  Sein.  
Most stock analysts feel they make an excellent team. However, neither was satisfied 
with the performance of the company in 1994, when revenues and earnings dipped 
from the historic highs of 1993. Although the firm purposely exited two unprofitable 
businesses, its fifth most profitable client switched advertising firms in May Also, D & 
G felt continuing pressure from clients to pare margins. Stein and Waitley hope to re- 
verse the 1994 downturn in 1995 and to set in place a strategic plan to improve prof- 
itability in the years beyond. 

PAST FINANCING 

A mainstay of financing has been bank borrowings under lines of credit. These l i e s  
currently total $340 million from some 23 banks. Not only does the company use these 
lines to finance a moderate seasonal bulge in receivables m the latter part of the year, 
but also to finance underlying buildups in assets. These needs are dictated largely by 
the acquisition of other companies, reduced by the occasional sale of a business such as 
occurred in 1993. Borrowings under the bank lines are at the prime rate, presently 8; 
percent. Although the banks have accommodated the company willingly in the past, the 
lead bank has expressed concern with the company's occasional repurchase of stock. 

Long-term debt consists entirely of term loans from institutional investors. These 
loans, six in all, are fixed rate with coupons ranging from 8: to 11i percent. The loans 
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were taken out for specific purposes, such as financing an acquisition or a new build- 
ing. Where fixed assets were involved as they were in two situations, a mortgage on 
the property afforded the lenders protection. Other term loans are unsecured, but sub- 
ject to a loan agreement. Protective covenants contained therein are reasonably restric- 
tive as to large acquisitions, further indebtedness, net worth, and investment in fixed 
assets. All loans involve balloon payments, with approximately $23 million coming 
due in 1996, $13 million in 1997, $10 million in 1998, $27 million in 1999, and $8 million 
in 2000, with the remaining debt coming due in the years 2001 to 2005. The life insur- 
ance companies involved have been willing to renegotiate a loan into a longer-term 
loan if needed, or to allow the company to prepay its debt, with a modest penalty, if it 
is flush with funds. This flexibility is dependent, however, on the continuing profitabil- 
ity of the company. 

In March 1993, the company successfully placed a convertible subordinated 
debenture issue. Proceeds were used to pay down existing debt along with provid- 
ing some funds for working capital needs. The 53 percent issue due March 15,2013, 
has a total face value of $81 million. At the time of issue, share price was at an his- 
toric high of $98. The conversion price of the debentures is $118. They are callable 
any time after March 15, 1995, at an initial call price of $105.75, using the $100 face 
value pricing convention. Since issuance, share price rose further in 1993, eventually 
reaching $111 in August. As the pressure on margins and decline in 1994 revenue be- 
came apparent to the market, growth expectations were revised downward. Share 
price declined to where the stock now trades at $64. The debentures have dropped 
in price to where they now trade at $77: per $100 of face value. During this time, in- 
terest rates for straight fixed-income corporate debt declined through early 1994 and 
then rose to where they now are at levels somewhat higher than those which pre- 
vailed in March 1993. Several institutional investors have expressed displeasure 
with the performance of their investment during the last year and a quarter. Ms. 
Caldwell has felt pressure from these investors as to when performance will im- 
prove. 

Finally, the company has engaged in common-stock financing, the last time be- 
ing in 1992. At that time it sold 0.8 million shares of stock in a rights offering to ex- 
isting stockholders at a subscription price of $71; per share. The net proceeds to the 
company of $56 million were used to finance a buildup in current assets, to fund an 
acquisition in part, and to offset for accounting purposes foreign exchange transla- 
tion losses. In addition to this rights offering, small amounts of common stock are is- 
sued each year in connection with the exercise of stock options and various em- 
ployee stock purchase and incentive plans. The performance of the stock is shown 
in Exhibit 3, where it is seen that share price has both risen and fallen since the 1992 
offering. The stock's beta is 1.30, compared with a median beta of 1.10 for other 
large companies in the industry. 

In addition to stock sales and the retention of earnings, total shareholders' equity 
is affected by stock repurchases and foreign currency translations adjustments. In 1993 
and 1994, D & G engaged in moderate share repurchases, in an effort to boost share 
price as well as to Mfill its obligation under various compensation plans. The stranger 
dollar in 1992 and 1993 resulted in negative foreign translations adjustments, whereas 
the weaker dollar in 1994 resulted in a positive adjustment. The breakdown of the Eu- 
ropean Monetary System in 1992, the sharp appreciation of the dollar late in that year, 
and the lack of hedging by D & G together with some outright speculation resulted in 
nearly $50 million in translation losses in that year. As the functional currency for ac- 
counting purposes is local, the loss was reflected in shareholders' equity but not in the 
income statement. 
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FINANCING NEEDS 

To set in motion its strategic plan for developing markets in Southeast Asia and in 
Latin America, $300 million is needed during 1995 and early 1996. This is in addition to 
the free cash flow expected to be generated from operations. Like other advertising 
agencies, Dougall & Gilligan attempts to bill and collect payments from its clients at 
about the same time it needs funds to pay the media for the ads placed. On average, 
commissions and fees to D & G average only 13 percent of billings. As the amounts of 
billings outstanding and accounts payable are large, a moderate tilt toward slower re- 
ceivables vis-8-vis the times D & G must pay the media can have a pronounced effect 
on the company's need for cash. 

Although revenues and assets have grown at a relatively slow rate during the 
last 4 years, D & G anticipates faster growth during the remainder of the decade. Inter- 
nal goals call for underlying growth in revenues of 15 percent per annum. This is based 
on the higher expected growth in advertising worldwide in the later 1990s, as well as a 
moderate gain in market share. Ms. Caldwell felt that growth of this magnitude could 
be largely accommodated with internal financing, together with $300 million in exter- 
nal, new financing. 

ALTERNATJVES FOR FINANCING 

Ms. Caldwell looks first to bank lines of credit as a means for financing seasonal and 
special needs of a moderate size. With $340 million in lines and present borrowings of 
$151.9 million, there is room for additional borrowing. However, $300 million is be- 
yond this capacity. To accommodate such needs using bank financing, the lines would 
need to be renegotiated. Caldwell wants to have excess borrowing capacity for emer- 
gency purposes, so $152 million plus $300 million is not sufficient. In discussions with 
the lead banker, Jonathan Golden, he indicated that he doubted that the consortium of 
banks would go along with an increase in bank lines of the sort needed to accommo- 
date their entire needs. Golden did say that he was prepared to try to arrange an addi- 
tional $80 million in bank lines to bring the total to roughly $420 million. However, this 
increase and concurrent heavier dependence on debt would need to be accompanied 
by a higher interest rate. When Caldwell asked what that meant, Golden responded 
that prime plus percent would be required at a minimum, compared with prime to- 
day. 

A second alternative is to arrange a term loan of 7 to 10 years with the same life 
insurance companies from which private placements presently were arranged. These 
institutional investors indicated a willingness to consider the additional financing 
needs of D & G. Presently, the company was accorded an investment grade of EBB by 
these investors. With additional borrowings, this rating would slip into the speculative- 
grade category, probably BB. With the risk-based reserve requirements now being im- 
posed by the National Association of Insurance Commissioners, a likely 5 to 10 percent 
reserve requirement, in contrast to 2 percent presently, makes new term loans to the 
company less attractive. To offset the increased risk, a remium interest rate would be P necessaty For a 7-year term loan, the rate would be 104 percent, and for a 10-year term 
loan, lo1 percent. In addition, the interest rates on all existing term loans would need 
to be reset. This would result in a weighted average rate on existing loans of 10.73 per- 
cent, compared with 10.38 percent before any new financing. As several existing term 
loans bear coupon rates in excess of interest rates in the current market, allowance was 
made for this in the reset proposed by the institutional investors. Otherwise, the net in- 
crease proposed would have been greater. 
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The new term loan would allow for no prepayment, unless renegotiated, and 

would subject D & G to a number of restrictive covenants: (1) a current ratio greater than 
1 :l; (2) senior interest-bearing debt (bank loans and long-term debt) not to exceed 75 
percent of total capitalization (bank loans + LTD + shareholders' equity); (3) intangi- 
ble assets not to exceed $450 million; (4) no further indebtedness other than bank 
loans for seasonal financing requirements; (5) dividends not to exceed 35 percent of 
consolidated net profits after January 1, 1995; (6) any additional leases subject to ap- 
proval on an individual basis; and (7) a negative pledge clause. Legal and other out-of- 
pocket costs associated with a term loan are likely to cost D & G around $100,000. 

The third alternative is a public offering of 20-year debentures. With this 
new debt, the likely credit rating for the company would be either Ba-2/BB or 
Ba-3/BB-, contrasted with Baa-2/BBB if D & G presently had public as opposed 
to private debt outstanding. Shirley Jackson, an investment banker with Merrill 
Lynch, felt that D & G could obtain a rate of 1@ percent in the current market. 
However, she expected interest rates to rise and the window for lower-grade 
companies tapping the market eventually to close. Presently quality yield spreads 
between low- and high-grade corporates are narrow, particularly when con- 
trasted with 1990-1991. She advised Caldwell to seize the opportunity with a 
debt issue at the earliest possible moment. "Time is of the essence," according to 
Ms. Jackson. 

The spread between the price of the debentures to the public and the pro- 
ceeds of the offering to the company (representing underwriter and selling fees) 
would be in the area of 2 percent. In addition, the company would probably incur 
legal and other out-of-pocket costs of approximately $260,000. As to call feature, 
Jackson estimated that the company could obtain a a percent lower rate if the issue 
had no call provision. With a call feature, a minimum of 5 years deferred call pro- 
tection to investors would be necessary to place the issue. A sinking fund would 
begin at the end of year 10 with annual provisions sufficient to retire one-half the 
bonds by maturity. As a public debenture issue is precluded under existing term 
loan agreements, Caldwell explored a waiver with the institutional investors at the 
same time that she discussed a term loan. These investors agreed with her that the 
expansion program would be good for the company in the-long run. In the short 
run, their existing investment would be more risky whether the new debt took the 
form of a term loan or a longer-term debenture issue. They would agree to a 
waiver only with a higher interest rate on existing debt. The increase proposed 
was from a weighted average rate of 10.38 percent to 10.90 percent, somewhat 
higher than if the institutional investors made a new term loan. 

The last financing alternative being considered is an equity offering. 
Presently, the company has outstanding 26,860,000 shares, with a market price per 
share of $64. In order to place the issue, underpricing will need to occur, with esti- 
mates running from 6 to 10 percent, depending on the size of the offering. Legal 
and other out-of-pocket costs borne by D & G would probably total $350,000. Mr. 
Waitley, president, was opposed to an equity offering because he believed the 
stock was significantly undervalued. "Selling stock at a price more than 40 percent 
below the 1993 high is not my idea of enhancing shareholder wealth. The dilution 
is simply too great for our public shareholders and for management owning stock 
and with stock options. It will only serve to depress our incentive compensation. 
The market doesn't understand our strategic plan to grow this company at 15 per- 
cent. If we must sell stock, let us at least wait until we are better appreciated by the 
market and our multiple improves." 
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Mr. Stein, chairman and CEO, was not opposed per se to an equity offering 
but was concerned with the effect it would have on convertible subordinated 
debenture holders who faced a conversion price of $118. "Will not they rebel if we 
now sell stock at little more than half that price?" One estimate of earnings growth 
for D & G, by Zacks, was that the company would grow earnings per share at a 13 
percent annual rate during the next 5 years. This compares with a 15.3 percent av- 
erage rate for other companies in the advertising industry. Price/earnings ratios 
for selected other companies are: Foote, Cone and Belding, 18x; Interpublic Group, 
19x; Omnicom Group, 16x; and WPP Group, 27x. Because of losses, a P/E ratio for 
Saatchi & Saatchi is not applicable. 

THE DECISION 

Ms. Caldwell hoped to make a recommendation to Messrs. Stem and Waitley and to 
two other members of the management committee by the end of next week. She was 
mindful of the need to retain some financial flexibility. To end up like Saatchi & 
Saatchi as a highly risky company was not something that she would like to see as 
chief financial officer. However, she had only one voice in five on the matter. The "fi- 
nal" voice was that of Stein. Given management's recommendation, it would be her 
task to present the matter to the board of directors at its next meeting in 5 weeks. Al- 
though she had been a member of the board for over 2 years, one still needed to have 
structured, analybcal backup for any management recommendation. 

E x h i b i t  1 
Douxall b Gillixan Global Axency Consolidated Balance Sheets (in millions) 

1991 1992 1993 1994 

Cash and cash equivalents $ 123.4 $ 147.5 $ 146.9 $ 166.7 
Receivables, net 1,169.9 1,210.5 1,128.8 1,181.9 
Other client billables 105.9 11910 121.6 112.7 
Other current assets 

Current assets 
Net fixed assets 
Other assets 
Intangible assets, net 

Total assets 

Bank notes payable 
Accounts payable 
Accruals 

Current liabilities 
Long-term debt 221.1 256.1 195.6 211.1 
Convertible subordinated debentures 81.0 81.0 
Deferred compensation and reserves 88.0 91.1 100.7 110.0 
Accrued post retirement benefits 26.7 33.0 33.4 
Other liabilities 

Noncurrent liabilities 
Total shareholders' equity 242.9 290.1 233.5 272.8 

Total liabilities and equity $1,938.2 $2,088.3 $1,967.6 $2,152.3 
= = 
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E x h i b i t  2 
Dougall 8 Gilligan Global Agency Consolidated Income Statement (in millions) 

Commissions and fees $1,079.6 $1,258.1 $1,392.0 $1,330.4 
Salaries and benefits 587.1 660.2 744.8 700.7 
Office and general expenses 364.7 433.9 466.9 462.4 
Interest 

Income before taxes 
Provision for U.S. and foreign taxes 48.4 57.8 62.5 56.5 

Net income $ 50.6 $ 66.1 $ 79.3 $ 74.5 

Dividends $ 17.6 $ 20.3 $ 22.3 $ 24.9 

E x h i b i t  3 
Dougall 8 Gilligan Global Agency 
Earnings, Dividends, and Market Price Per Share 

1990 1991 1992 1993 1994 

Earnings per share $ 2.13 $ 2.07 $ 2.33 $ 3.14 $ 2.77 
Dividend per share .72 .72 .80 .88 .92 
Share price, high $72.50 $63.25 $86.37 $111.12 $84.50 
Share price, low 44.87 36.75 53.12 77.25 58.87 





C H A P T E R  

Foundations for 
Longer- lerm Pznannng 

ow that we have covered short- and intermediate-term fi- it or not, the financial services industry is in a period of rapid 

nancing, it is appropriate to lay out some foundations for change. Deregulation, globalization, volatile interest rates and cur- 

long-term financing. Long-term interest rates behave differ- rency exchange rates, and heightened competition are some of the 

ently than short-term rates. For one thing they appear to be more reasons. Today the financial manager of any medium to large corpo- 

strongly influenced by inflation expectations. Debt instruments of ration must search for "best price" across a wide spectrum of possi- 

corporations often are priced off the Treasuryyield curve, so we need bilities, both domestic and global. In what immediately follows, we 

to understand the relevance of yield curves for a f,nancing decision. Investigate the purpose of financial markets and the ever-changing 

One can hardly open the financial secrion of a newspaper to- envllonment In which capital is raised. rn 

day without reading about rapidly cnang~ng f~nanclal markets. L~ke 

PURPOSE AND FUNCTION OF FINANCIAL MARKETS 
Financial assets exist in an economy because the savings of various individuals, 
corporations, and governments during a period of time differ from their invest- 
ment in real assets. By real assets, we mean things such as houses, buildings, 
equipment, inventories, and durable goods. If savings equaled investment in 
real assets for all economic units in an economy over all periods of time, there 
would be no external financing, no financial assets, and no money and capital 
markets. Each economic unit would be self-sufficient; current expenditures and 
investment in real assets would be paid for out of current income. A financial as- 
set is created only when the investment of an economic unit in real assets ex- 
ceeds its savings, and it finances this excess by borrowing or issuing equity se- 
curities. Of course, another economic unit must be willing to lend. This 
interaction of borrowers with lenders determines interest rates. In the economy 
as a whole, savings-surplus economic units (those whose savings exceed their 
investment in real assets) provide funds to savings deficit units (those whose in- 
vestment in real assets exceeds their savings). This exchange of funds is evi- 
denced by pieces of paper representing a financial asset to the holder and a fi- 
nancial liability to the issuer. 
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Eficiency of Financial Markets 
The purpose of financial The purpose of financial markets in an economy is to allocate savings efficiently 
markets is to efficiently during a period of time-a day, a week, a month, or a quarter-to parties who 
allocate savings. use funds for investment in real assets or for consumption. If those parties that 

saved were the same as those that engaged in capital formation, an economy could 
prosper without financial markets. In modem economies, however, the economic 
units most responsible for capital formation-nonfinancial corporations-use 
more than their total savings for investing in real assets. Households, on the other 
hand, have total savings in excess of total investment. The more diverse the pat- 
terns of desired savings and investment among economic units, the greater the 
need for efficient financial markets to channel savings to ultimate users. The ulti- 
mate investor in real assets and the ultimate saver should be brought together at 
the least possible cost and inconvenience. 

Financial Intermediaries Efficient financial markets are essential to ensure ade- 
quate capital formation and economic growth in an economy. With financial inter- 
mediaries in an economy, the flow of savings from savers to users of funds can be 
indirect. Financial intermediaries include institutions such as commercial banks, 
life insurance companies, and pension and profit-sharing funds. These intermedi- 
aries come between ultimate borrowers and lenders by transforming direct claims 
into indirect ones. They purchase primary securities and, in turn, issue their own 
securities. The primary security that a bank might purchase is a mortgage, a com- 
mercial loan, or a consumer loan; the indirect claim issued is a demand deposit, a 
savings account, or a certificate of deposit. A Life insurance company, on the other 
hand, purchases corporate bonds, among other things, and issues life insurance 
policies. 

Intermediaries trans- Financial intermediaries transform funds in such a way as to make them 
form funds flows to make more attractive. On one hand, the indirect security issued to ultimate lenders is 
them more eff~cient and more attractive than is a direct, or primary, security. In particular, these indirect 
conven~ent. claims are well suited to the small saver. On the other hand, the ultimate borrower 

is able to sell its primary securities to a financial intermediary on more attractive 
terms than it could if the securities were sold directly to ultimate lenders. Financial 
intermediaries provide a variety of services and economies that make the transfor- 
mation of claims attractive. 

1. Transaction costs. Because financial intermediaries are continually in the 
business of purchasing primary securities and selling indirect securities, 
economies of scale not available to the borrower or to the individual 
saver are possible. As a result, transaction costs and costs associated with 
locating potential borrowers and savers are lowered. 

2. Information production. The financial intermediary is able to develop 
information on the ultimate borrower in a more efficient manner than the 
saver. Moreover, the intermediary may be able to reduce the moral haz- 
ard problem of unreliable information. 

3. Divisibility and flexibility. A financial intermediary is able to pool the 
savings of many individual savers to purchase primary securities of 
varying sizes. In particular, the intermediary is able to tap small pockets 
of savings for ultimate investment in real assets. The offering of indirect 
securities of varying denomination makes financial intermediaries more 
attractive to the saver. Moreover, borrowers have more flexibility in deal- 
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ing with a financial intermediary than with a large number of lenders 
and are able to obtain terms better suited to their needs. 

4. Diversification and risk. By purchasing a number of different primary 
securities, the financial intermediary is able to spread risk. If these securi- 
ties are less than perfectly correlated with each other, the intermediary is 
able to reduce the risk associated with fluctuations in value of principal. 
The benefits of reduced risk are passed on to the indirect security hold- 
ers. As a result, the indirect security provides a higher degree of liquidity 
to the saver than does a like commitment to a single primary security. 

5. Maturity. A financial intermediary is able to transform a primary security 
of a certain maturity into indirect securities of different maturities. As a 
result, the maturities of the primary and the indirect securities may be 
more attractive to the ultimate borrower and lender than they would be 
if the loan were direct. 

6 .  Expertise and convenience. The financial intermediary is an expert in 
making purchases of primary securities and in so doing eliminates the 
inconvenience to the saver of makig  direct purchases. The financial in- 
termediary is also an expert in dealing with ultimate savers-an exper- 
tise lacking in most borrowers. 

Financial intermediaries tailor the denomination and type of indirect securi- 
ties they issue to the desires of savers. Their purpose, of course, is to make a profit 

- - 
by purchasing primary securities yielding more than the return they must pay on 
the indirect securities issued and on operations. In so doing, they must channel 
funds from the ultimate lender to the ultimate borrower at a lower cost or with 
more convenience or both than is possible through a direct purchase of primary 
securities by the ultimate lender. Othenuise, they have no reason to exist. 

Disintermediation 
We usually think of financial intermediation makig  the markets more efficient. 
However, this is not always the case. Sometimes the intermediation process be- 
comes cumbersome and expensive. When this occurs, there is a reversion toward 
direct loans and security issues. This reversal process is known as disintermediation. 
In other words, when financial intermediation no longer makes the financial mar- 
kets more efficient, disintermediation occurs. One manifestation of this phenome- 
non is securitization. 

Securitization 
Securitization involves taking an illiquid asset, such as a residential mortgage, 
packaging it into a pool of Like assets, and then issuing securities backed by the as- 
set pool. The investor has a direct claim on a portion of the mortgage pool. That is 
to say, interest and principal payments on the mortgages are passed directly along 
to the investor. Other securities involve bonds backed by the pool of assets. 
Though securitization of assets was originally confined to residential mortgages, 
in the mid- to late-1980s it spread to auto loans, credit card receivables, commercial 
mortgages, and lease contracts. The reason for its spread is that the total transac- 
tion costs of credit often are less with securitization than they are when a deposi- 
tory institution intermediates between borrowers and savers. When a company's 
assets include consumer receivables and loans, securitization may be a logical, cost 
effective means of financing. 
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Financial innovation Financial Innovation 
makes markets moreef- Innovations in financial products, such as the securitization movement, and in 
ficient and complete. processes, like the ATM machine, are the lifeblood of the financial markets. Such 

innovation comes about to exploit profit opportunities arising from operational in- 
efficiencies. A second foundation is the drive for complete markets. This merely 
means supplying securities with the features desired by investors. In steady-state 
equilibrium, the financial markets would be highly efficient and reasonably com- 
plete. As a result, the financial instruments that should have been provided and 
the operational efficiencies that should have been achieved already will have hap- 
pened. 

For financial innovation to occur, there must be a change in the environment. 
What are some of the changes? They are (1) tax law changes; (2) technological ad- 
vances; (3) changing interest rates, currency levels, and volatility; (4) changes in 
the level of economic activity; and (5) regulatory changes. With a change in one or 
more of these factors, profit opportunities arise and new financial products and 
processes are introduced by financial promoters to exploit the opportunity. With 
competition among providers, the profitability of a financial innovation to its orig- 
inal promoter declines over time. As this occurs, consumers of financial services 
increasingly benefit from the innovation. 

During the last decade, literally thousands of financial innovations have oc- 
curred. The majority are in the product area and involve fixed-income securities. 
Financial innovation reduces the cost of financial intermediation, widens the 
choice of financial instruments in which to invest and which to issue, and lowers 
the cost of inconvenience in some cases. As long as the economic and political en- 
vironment is changing, financial innovation will flourish. 

Allocation of Funds 
The allocation of funds in an economy occurs primarily on the basis of price, 
expressed in terms of expected return. Economic units in need of funds must 
outbid others for their use. Although the allocation process is affected by cap- 
ital rationing, government restrictions, and institutional constraints, expected 
returns are the primary mechanism whereby supply and demand are brought 
into balance for a particular financial instrument across financial markets. If 
risk is held constant, economic units willing to pay the highest expected return 
are the ones entitled to the use of funds. If rationality prevails, the economic 
units bidding the highest prices will have the most promising investment op- 
portunities. As a result, savings will tend to be allocated to the most efficient 
uses. 

It is important to recognize that the equilibration process by which savings 
are allocated in an economy occurs not only on the basis of expected return but on 
the basis of risk as well. Different financial instruments have different degrees of 
risk. In order for them to compete for funds, these instruments must provide dif- 
ferent expected returns, or 

Reasons for Yield Differentials From our discussion of marketable securities in 
Chapter 14, we know that the relative risk and, hence, expected return of different 
financial instruments are a function of a number of things: 

1. Differences in maturity 
2. Differences in the level of coupon rate 
3. Differences in default risk 
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Namibia's Quest for Economic Growth 
Nam~bia, located in southwest Africa, became an independent policies encourage fore~gn investment. All earnings from a 
country In 1990. It has only 1 6 million people spread over some Nam~bian foreign subsidiary can be repatriated. An exporting 
325,000 square miles of mostly semi-arid land. The country has ' processing zone regime exists throughout the country, providing 
been hurt by the crv~l  war In Angola, Its northern neighbor. Min- , special incentives to manufactur~ng campantes and exporters. 
ing (d~amonds In particular), fishing, livestock, tourism, a malor i Though not large, Namibia has a sound and efficient banking 
shipping DOI~, and l im~ted manufaetur~nrr drive the economv. ! svstem. The central bank does not control . .  . .  - , . 
While real GDP growth has averaged 31; percent per annum in re- does it overregulate the f:ve commercial b a n ~ s  in the country. 
cent years, unemployment is nigh and the country clearly would Exchange rate controls have been sreadily reduced. In all, there 
like to grow fasrer. is a recognition that marhet-dr ven financial markets are essen- 

Publ~c policies designed to provide stable government, tial for econom c growth to happen. 
infrastructure, and acconimoaation to business help. F~nancial 

4. Differences in taxation of interest, dividend, and capital gains returns 
5. Differences in option-type features, such as conversion rights, other eq- 

uity links, call features, and sinking funds 

In this chapter we explore the effect of the first three-maturity, coupon rate, and 
default risk. Embedded options will be taken up in other chapters in this part. 

Inflation and Interest Rates The expected return on a financial instrument de- 
pends also on expected inflation. Embraced in the nominal interest rate at a mo- 
ment in time is an inflation premium. That is to say, the interest rate we observe 
on an intermediate-term note or a longer-term bond will embrace in it some multi- 
ple of the inflation the market expects to occur over the Life of the instrument. In 
the late 1970s and early 1980s, the inflation expectation in the United States was 
high-double digit at one time. Not surprisingly, interest rates were high as well- 
16 percent for Treasury notes! Since that time inflation has dropped, with 2 percent 
or less being the norm in recent years. Interest rates are a good deal lower, as we 
would expect. The relationship between unexpected changes in inflation and inter- 
est rates is not consistent over time.l While we know that expected inflation is im- 
portant in determining the level of interest rates, it has little effect on interest-rate 
differentials. 

YIELD CURVES AND THEIR USE 
When a financial manager taps the capital market for funds, much of the pricing of 
debt instruments revolves around the yield curve. This curve, or term structure of in- 
terest rates as it is known more formally, describes the relationship between yield and 

'See James C. Van Home, Financial Market Rates and Flows, 6th cd. (Upper Saddle River, NJ: Prentie Hall, 
20011, Chapter 5, for an ln-depth treatment of this subpct and a review of the empirical evidence. 
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maturity on securities differing only in length of time to maturity. All factors other 
than maturity must be held constant if the relationship studied is to be meaningful. 
To hold constant default risk, Treasury securities usually are employed. 

Yield curves describe Examples of yield curves for zero coupon Treasury securities, known as 
the yield-maturity rela- STRIPS, are shown in Fig. 17-1. As discussed in Chapter 2, the return on a zero 
tionship for securities af coupon bond is embraced entirely in the discount from the face value of the instru- 
the same default risk. ment. No interim coupon payments occur, so return is represented by the rate of 

discount that equates the face value of the instrument at maturity, usually $100, 
with the market price paid for the bond. Typically, yield curves are upward slop- 
ing, as shown in the figure. Occasionally, the yield curve is downward sloping 
throughout all but the early maturities. Though such a shape has been infrequent, 
it has occurred. 

Shape of the Yield Curve 
There are a number of explanations for the shape of the yield curve.2 Perhaps the 
most important is expectations of market participants about the future course of in- 
terest rates. If they believe interest rates will rise, the yield curve will be upward 
sloping, all other things the same. If they believe interest rates will decline, it can be 
downward sloping. In the first case, investors are unwilling to buy long-term bonds 
that yield no more than short-term ones. They can do better by investing in short- 
term securities and rolling them over at maturity. Only if  interest rates are expected 
to decline will they invest in long-term securities providing a lesser yield than short- 
term securities, because they can expect to do no better with a short-term strategy. 

Term Premiums However, the yield curve is seldom downward sloping. Over a 
large number of interest-rate cycles we would expect it to be downward sloping 
about as much of the time as it is upward sloping, if expectations alone determine its 
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'See Van Home, Financial Market Rata and Flows, Chapters 6 and 7, for a much deeper hpahnent of maturity 
and coupon rate effects. 
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shape. Most attribute the lack of downward-sloping yield curves to the presence of 
term premiums. Because long-term bond prices fluctuate more than short-term ones, 
lenders must be offered a yield inducement to lend on a long-term basis. The pres- 
ence of a term, or liquidity, premium has been documented empirically. 

Segmentation Effect A third explanation for the shape of the yield curve is that 
market segmentation affects demand and supply. If, to some degree, the yield 
curve is compartmentalized into separate markets, a change in the relative supply 
or demand in one of these markets may change its shape. During 1991 -1992 short- 
term interest rates dropped dramatically in the United States, while long-term 
rates experienced only a moderate decline. The yield curve became steeply up- 
ward sloping. Most attributed this occurrence to concerted actions by the Federal 
Reserve to lower interest rates, conducting open market operations in the short- 
term area of the yield curve to do so. The sharp change in the shape of the yield 
curve was consistent at least in part with a market segmentation effect, where ac- 
tions in one segment of the yield curve are not fully transmitted to others. 

Thus, all three explanations-expectations, term premiums, and market seg- 
mentation-seem to have explanatory power when it comes to the shape of the 
yield curve. From what we know empirically, the first is the most important. 

Coupon Effect 
We know that the longer the maturity of a debt instrument, the greater the change 
in price that accompanies a shift in interest rates. However, price changes also de- 
pend on the level of coupon. 

When market yields change, different bonds are affected differently depend- 
ing on their coupon rate and maturity. For a given bond, the lower the coupon, the 
greater the price change for a given shift in interest rates. This is illustrated in 
Table 17-1 for 10- and 20-year bonds. In the left-hand part of the table, a yield in- 
crease is assumed, while in the right-hand part a yield decline is assumed to occur. 
We see that the lower the coupon, the more sensitive market prices are to changes 
in yields. The reason for this is that with lower coupons more of the total return to 
the investor is reflected in the principal payment at maturity as opposed to nearer- 
term interest payments. 
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We see also in Table 17-1 that the 20-year bond column shows more price 
volatility than the 10-year column, in keeping with our previous discussion. Fur- 
thermore, the percentage increase in price when yields decline is greater than the 
percentage decrease when yields rise. This is due to the convex relationship be- 
tween price and yield, an example of which is shown in Fig. 17-2. The point of 
Table 17-1, however, is to emphasize that one gets very different market price 
movements, depending on the coupon rate. With high coupons, the total income 
stream (interest and principal payments) is closer to realization than it is with low 
coupons. The nearer the income stream, the less the present value effect, given a 
change in yields. 

Duration The problems associated with different market price movements for 
different coupon rates have led many to question the usefulness of maturity as a 
measure of the length of a financial instrument. Instead they suggest the use of an- 
other measure-the duration of a security, which is a weighted average of the 
times in the future when interest and principal payments are to be received. This 
measure was introduced in Chapter 2, so we do not go through the formula again. 
As we took up, the volatility of a bond's price is directly related to its duration. 

The use of duration is particularly important to a financial manager when 
managing a marketable securities portfolio and/or pension fund assets. By 
matching the duration of the portfolio with likely future cash needs, the risk 
of principal loss and the risk of not knowing the reinvestment rate when coupon 
payments occur in the future can be largely neutralized. This is known as immu- 
nization and it is explained in detail in the companion text, Financial Market 
Rates and Flows, 6th ed. (Upper Saddle River, NJ: Prentice Hall, 2001, Chap. 7). 

Coupon Yield Curves 
versus Zero Coupon Cumes 
There tends to be a precise relationship between Treasury yield curves based on 
coupon instruments and those based on zero coupon instruments. Arbitrage as- 
sures the equilibrium. The sum of the zero coupon parts, both coupon and princi- 
pal payments, should equal the whole coupon bond. If the total market value of the 
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parts exceeds the whole, one would buy the parts, reconstitute a coupon bond, and 
sell it in the market for more than the total price paid for the parts. If the parts were 
more vaIuable than the whole, one buys the coupon bond, strips the coupon and 
principal payments into a series of zero coupon bonds, and sells them in the market 
for more than what was paid for the coupon bond. (The U.S. Treasury provides fa- 
cilities both to strip bonds and to reconstitute them.) These actions continue until 
the two yield curves are in line and there is an absence of arbitrage opportunities. 

A hypothetical, and exaggerated, example of the two yield curves is seen in Fig. 
17-3. When the yield curve for coupon bonds is upward sloping, the yield curve for 
zero coupon bonds should be above it. This is simply to say that the endpoint (for 
zero coupon bonds) must be greater than the weighted average (for coupon bonds) of 
all the pure discount rates through the endpoint. The opposite should occur when the 
yield curve for coupon bonds is downward sloping. While the yield curve for coupon 
bonds should bear a precise relationship with the yield curve for zero coupon bonds, 
it will depend on the equilibration between the markets for the two types of bonds. 

PRICING DEFAULT RISK OFF TREASURIES 
Many securities are priced off of a Treasury yield curve. When a zero coupon instru- 
ment is involved, the zero-coupon Treasury yield curve is used. Given a maturity, the 
Treasury curve gives a base yield, to which a risk premium is added. The rate quota- 

Treasury securities are tion might be "10-year Treasuries plus 80 basis points." This means the security is 
a base for pricing other priced so as to yield the 10-year Treasury rate plus of 1 percent. If a coupon issue is 
bonds and loans. involved, one would use the Treasury coupon yield curve. More specifically, it should 

be a curve based on Treasury bonds whose market prices approximate their face val- 
ues. These bonds are referred to as "trading at par." Again, the Treasury coupon 
curve provides the foundation on which to determine an appropriate interest rate. 

The yield spread from Treasuries reflects the default risk of the issuer. The 
greater the default risk, the greater the spread. Usually, default risk is based on the 
bond or credit rating of the company involved. As taken up in Chapter 10, these 
range from AAA for the highest grade through the investment grade of BBB and 
into the speculative grade (junk bonds), BB through D, using Standard & Poor's 
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letters. The quality yield spread for a particular grade is not static. It varies with 
maturity and with the economic cycle. 

Default-Risk Structure 
For most corporate bonds, quality, or credit, yield spreads widen with maturity. 
Implicit in this statement is a market that attaches a higher probability of default 
the further in the future the maturity. An example of credit risk spreads varying 
with maturity is shown in Fig. 17-4. The baseline is the horizontal axis, which rep- 
resents the Treasury yield for each maturity. The spreads above Treasuries are re- 
flected for four grades, AAA through EBB. The lower the grade, the higher the 
yield required and the greater the increase in yield with maturity. 

Given the information in Fig. 17-4, the yield to maturity for a corporate issue 
would be established in four steps: 

1. Determine the maturity and credit rating of the security to be issued. 
2. Find the Treasury yield for the maturity, using a yield curve like that por- 

trayed in Fig. 17-3. 
3. For this maturity, turn to Fig. 17-4 to determine the credit yield spread 

appropriate for the credit rating. 
4. Add the risk premium to the Treasury yield to obtain the appropriate 

yield. In this way it is possible for the financial manager to price a debt 
issue in the markek3 

F I G U R E  1 7 - 4  
Credit yield 

differentials and 
maturity 

10 20 

MATURITY (in years) 

- 2  Z - 
4 < 
E 
B 
W 
L L  

B 
1 

3ee  Robert Litterman and Thomas Ben, "Corporate Bond Valuation and the Term Structure of Credit 
Spreads," Financial Analysts Journal, 47 (Spring 1991), 52-64, for a more sophisticated application of this technique. 

L C -  

- & - @ #  

BBB 

4 
4 

/ 
* 

/ 
/ 

0 
/ 

- 

+ / -  AAA 



Chapter 17 Foundations for Longer-Term Financing 539 

Cyclical Behavior of Credit Risk Spreads 
Credit risk spreads are Another aspect of credit risk spreads is their cyclical behavior over time. During 
the differential in  yield periods of economic downturn they tend to widen, while during periods of eco- 
between a risky instru- nomic prosperity they tend to narrow. This pattern of behavior may have to do 
rnent and Treasuries. with investors' utility preferences for bonds changing with different states of the 

economy. In a recession, their prime concern may be with safety. To invest in more 
risky bonds, the investor may have to be offered a substantial premium. On the 
other hand, during a period of prosperity, investors may be less concerned with 
safety and may be willing to bear more risk of default. 

A related reason for this behavior has to do with liquidity and marketability. 
If liquidity is more valued in a recession than it is in a period of economic expan- 
sion, investors may seek out Treasury and other high-grade, marketable securities. 
In this way they achieve a high degree of liquidity. This changing preference for 
liquidity would tend to widen risk premiums in periods of economic contraction 
and narrow them in periods of economic expansion. Accentuating this phenome- 
non are occasional "flights to quality," when, in a chaotic and depressed market, 
investors seek the safest, most liquid investment, namely, Treasury securities. 
While Bights to quality are infrequent, when they occur yield differentials mush- 
room. 

In Fig. 17-5, the yield differential between long-term Aaa corporate bonds 
and Baa corporate bonds, using Moody's ratings, is shown over time. Economic 
recessions are denoted by the shaded areas. In the figure, we see that the yield dif- 
ferential between these two grades of corporate bonds widened during the reces- 
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sionary periods. This widening is particularly evident in 1957-1958, 1970, 
1974-1975, and 1981 -1982. Moreover, during periods of economic expansion, the 
differential narrowed from the previous peak. From the mid 1990s into 2000, the 
differential fluctuated between 0.50 and 1.00 percent. With the problems in Asian 
financial markets in late 1998, there was a "flight to quality," and the yield differ- 
ential widened. It subsequently narrowed and then widened in mid-2000. 

Although maturity, coupon rate, and default risk are the most important fac- 
tors explaining yield, embedded options also may affect the yield. Examples in- 
clude the call feature and a sinking-fund provision. We explore these options later 
in this part, but you should recognize that they may have an influence on the mar- 
ket yield estimated with the method above. 

Financial assets exist in an economy because an 
economic unit's investment in real assets fre- 
quently differs from its savings. The purpose of 
financial markets is the efficient allocation of 
savings to ultimate users of funds. A number 
of factors make financial markets efficient. 
Among the important is the presence of finan- 
cial intermediaries. A financial intermediary 
transforms the direct claims of an  ultimate bor- 
rower into an indirect claim, which is sold to 
ultimate lenders. At times, intermediation is no 
longer effective and is reversed either by secu- 
ritization or by other means. Financial innova- 
tion, where new products and processes are in- 
troduced, occurs because of the profit motive. 
There are a number of causes: volatile inflation, 
interest rates, and currency rates; regulatory 
changes; tax changes; technological advances; 
and the business cycle. 

The allocation of funds in an economy oc- 
curs primarily on the basis of expected return 
and risk. We reviewed the reasons for differing 
risks and returns on financial market instru- 
ments. An inflation premium is embraced in 

nominal rates of interest, whch is a reflection 
of expected future inflation. 

The yield curve, which depicts the rela- 
tionship between yield and maturity, has a 
number of implications for the financial man- 
ager in financing and in investing funds. Either 
zero coupon or coupon Treasury yield curves 
are used, depending on the situation. The 
longer the maturity, the greater the volatility of 
bond price with a given change in yield. Also, 
the lower the coupon rate, the greater the 
volatility, holding other things coistant. The 
duration measure combines maturity and 
coupon effects, and serves as a guide to bond 
volatility. Arbitrage assures equilibration be- 
tween zero coupon and coupon yield curves. 

Many times new corporate debt issues are 
priced off the Treasury yield curve. Quality 
yield differentials, or spreads from Treasuries, 
determine the interest rate a particular corpora- 
tion will pay. These default-risk premiums tend 
to widen with maturity, as seen when we plot 
various grades of corporate bonds against ma- 
turity, and in times of recession. 

Self-correction Problems 

1. Abra Axle Company has a heavy inventory position, which is on a FIFO basis. 
It finances this inventory with floating-rate loans. As it is in an extremely com- 
petitive business, it cannot quickly pass along cost increases to its customers in 
the form of higher prices. Its fixed assets are old, and it has no long-term debt. 
On the other hand, Elexir Extracts Company uses the LIFO method of inven- 
tory accounting. Its fixed assets are short-lived, and the company must contin- 
ually replace older ones. The company has no short-term debt but does have 
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fixed-rate long-term debt. It is the price leader in its indushy and enjoys a rela- 
tively inelastic demand for its product. 

a. If there is an unanticipated increase in inflation, what is likely to hap- 
pen to the share values of these two companies? Why? 

b. If there is an unanticipated decrease, what is likely to happen? 
2. For your company, how would you go about pricing a corporate bond issue 

off of Treasuries? What factors are involved? 

m '--,d Problems 
.i X 

1. For 20xx, suppose the following changes in the balance sheets of business 
firms, households, and governments in the aggregate occur (in billions): 

Business 
Firms Households Governments 

Net worth (savings) $220 $380 -$50 
Real assets 275 280 
Money 5 10 2 
Other financial assets 75 215 70 
Finanaal liabilities 135 125 122 

a. Which sectors are savings-deficit sectors? savings-surplus sectors? Why? 
b. From which sector do the savings-deficit sectors finance their deficits? 

How is it done? 
2. Zero coupon Treasury bonds of 20 years' maturity presently yield 8.50 percent. 

If the convention is to compound interest semiannually, what is the price of 
the bonds? Assume a face value of $100. 

3. A coupon Treasury bond of the same maturity as in Problem 2 yields 8.00 per- 
cent. Why does it yield less than the zero coupon bond? What are the implica- 
tions for the coupon yield curve being upward or downward sloping at this 
point? What if the coupon bond yielded 9.00 percent? 

4. Fernando Baltra Company wishes to issue zero coupon straight debt with ap- 
proximately a 15-year maturity. The company is rated single A by both 
Moody's and Standard & Poor's. How would you estimate the appropriate 
yield if the October 1999 yield curve in Fig. 17-1 and the spreads in Fig. 17-4 
prevailed? What is the approximate yield the company would pay? 

- - 

5. Lexalt Systems, Inc., has observed that computer-aided access to corporate 
bond price quotations and other information could be improved. Beare, Kelly 
and Zlotney, an investment banking firm, is particularly interested in an appli- 
cation proposed by Lexalt, as it wishes to introduce a new financial product- 
options on convertible bonds. To develop the necessary secondary market, in- 
formation availability to market participants is critical. Beare, Kelly and 
Zlotney believe that the computer application and new financial product must 
be treated as a package, and the two parties have agreed to a joint venture. In 
words, what are the requisites for this innovation to succeed? 
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m gs 5 d Solutions to Sel f-Correct ion Problems 

1. a. Abra Axle Company's share price is likely to decline. Costs are likely 
to increase faster than prices in response to the higher inflation. The 
FIFO method of inventory accounting will result in higher taxes on 
real income. Depreciation much below replacement depreciation will 
also have an adverse tax effect in real terms. As it has no long-term 
debt and floating-rate short-term debt, it will not enjoy the benefits of 
existing debt values declining. 

Elexir Extracts Company's shares are likely to increase in value. 
It is able to pass along inflation-induced cost increases in higher 
prices. It may be able to raise prices even more than costs. Its LIFO 
method of inventory accounting and rapid replacement of fixed assets 
will largely shield the company from adverse tax effects. Its long-term 
debt will decline in value, thereby benefiting stockholders. 

b. For just the opposite reasons, Abra Axle Company's shares are likely 
to increase in value, while Elexir Extracts Company's shares are likely 
to decline in value. 

2. The idea in pricing off of Treasuries is to add a credit risk premium to the Trea- 
sury yield. Given the maturity of the offering, the first job is to determine the 
appropriate Treasury yield using a Treasury yield curve. The credit yield 
spread is determined by analyzing the grade of bond of your company in rela- 
tion to Treasuries. By looking at yield spreads for a particular bond grade, like 
Baa, one estimates the appropriate yield spread. These spreads are available 
through investment banks and through other sources. The combination of 
Treasury yield and default-risk premium give the appropriate yield. Credit 
risk spreads vary with maturity and with the business cycle. 
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Lease Financing 

L easing is an important source of equipment financing. For the lessee and an interest-rate return to the lessor, effectively it is a 

some equipment, the i inanc~ng is intermediate-term in nature. capital market instrument. Though certain features differentiate ~t 

However, the really big financings of aircraft and power plants from other tixed-income financing, the principles by which we go 

are long-term. As a lease contract embraces an interest-ratecost to about an evaluation are similar 

FEATURES OF A LEASE 
A lease is a contract whereby the owner of an asset (the lessor) grants to another 
party (the lessee) the exclusive right to use the asset in return for the payment of 
rent. Most of us are familiar with leases of apartments, cars, and telephones. For 
corporate financing purposes, there is a similar obligation to make periodic lease 
payments, usually monthly or quarterly Typically these payments are in advance, 
which simply means they are paid at the beginning of the period. This contrasts 
with in arrears, which is at the end of the period. Also, the lease contract specifies 
who is to maintain the asset. Under a maintenance lease, the lessor pays for main- 
tenance, repairs, taxes, and insurance. Under a net lease, the lessee pays these 
costs. 

Operating versus Financial Leases 
An operating lease for office space, for example, is relatively short-term in length 
and is cancellable with proper notice. The term of this type of lease is shorter than 
the asset's economic life. It is only in releasing the space over and over, either to 
the same party or to others, that the lessor recovers its cost. Other examples of op- 
erating leases include the leasing of copying machines, certain computer hard- 
ware, word processors, and automobiles. Some operating leases are noncan- 
cellable, such as that for an aircraft on an 8-year lease. In contrast to an operating 
lease, a financial lease is longer term in nature and is noncancellable. The lessee is 
obligated to make lease payments until the lease's expiration, which approaches 
the useful life of the asset. 

Operating leases are for 
a time shorter than the 
economic life of the asset. 

Financial leases are for 
terms that approach the 
economic life of the as- 
set. 
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Residual Value 
Residual value is the as- Finally, the lease contract typically specifies some kind of option to the lessee at ex- 
set's value a t  the end of piration. It may involve renewal, where the lessee has the right to renew the lease 
the lease. for another lease period, either at the same rent or at a different, usually lower, 

rent. The option might be to purchase the asset at expiration. For tax reasons, the 
purchase price must not be significantly lower than fair market value. If the lessee 
does not exercise its option, the lessor takes possession of the asset and is entitled 
to any residual value associated with it. As we will see, the determination of the 
cost of lease financing to the lessee, and return to the lessor, depends importantly 
on the residual value assumption. This is particularly true for operating leases. 

Types of Lease Contracts 
- ~ 

Virtually all lease financing arrangements fall into one of three types: a sale and 
leaseback, the direct acquisition of an asset under a lease, and leveraged leasing. 

Sale and Leaseback Under a sale and leaseback arrangement, a firm sells an as- 
set to another party, and this party leases it back to the firm. Usually, the asset is 
sold at approximately its market value. The company receives the sales price in 
cash and the economic use of the asset during the basic lease period. In turn, it 
contracts to make periodic lease payments and gives up title to the asset. As a re- 
sult, the lessor realizes any residual value the asset might have at the end of the 
lease period, whereas before, this value would have been realized by the firm. 
Lessors engaged in a sale and leaseback arrangement include insurance compa- 
nies, other institutional investors, finance companies, and independent leasing 
companies. 

Direct Leasing Under direct leasing, a company acquires the use of an asset it 
did not own previously. A firm may lease an asset from the manufacturer: IBM 
leases computers; Xerox leases copiers. Indeed many capital goods are available 
today on a lease-financed basis. The major lessors are manufacturers, finance com- 
panies, banks, independent leasing companies, special-purpose leasing companies 
such as Polaris Aircraft Leasing, and partnerships. For leasing arrangements in- 
volving all but manufacturers, the vendor sells the asset to the lessor, who in turn, 
leases it to the lessee. 

Leveraged Leasing A special form of leasing sometimes is used in financing as- 
sets requiring large capital outlays. It is known as leveraged leasing. In contrast to 
the two parties involved in the forms of leasing previously described, there are 
three parties involved in leveraged leasing: (1) the lessee; (2) the lessor, or equity 
participant; and (3) the lender. 

From the standpoint of the lessee, there is no difference between a leveraged 
lease and any other of type of lease. The lessee contracts to make periodic pay- 
ments over the basic lease period and, in return, is entitled to the use of the asset 
over that period of time. The role of the lessor, however, is changed. The lessor ac- 
quires the asset in keeping with the terms of the lease arrangement and finances 
the acquisition in part by an equity investment of, say, 20 percent (hence the name 
equity participant). The remaining 80 percent is provided by a long-term lender or 
lenders. The loan is usually secured by a mortgage on the asset, as well as by the 
assignment of the lease and lease payments. The lessor is the borrower. 

As owner of the asset, the lessor is entitled to deduct all depreciation charges 
associated with the asset. The cash-flow pattern for the lessor typically involves 
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(1) a cash outflow at the time the asset is acquired, which represents its equity par- 
ticipation, (2) a period of cash inflows represented by lease payments and tax ben- 
efits, less payments on the debt, and (3) a period of net cash outflows during 
which, because of declining tax benefits, the sum of lease payments and tax bene- 
fits falls below the debt payments due. If there is any residual value at the end of 
the lease period, this of course represents a cash inflow to the lessor. From the 
standpoint of the lessor, the reversal of signs of the cash flows from negative to 
positive to negative gives rise to the possibility of multiple internal rates of return. 
(This problem is addressed in the appendix to Chapter 6.) For this reason, it is best 
for the lessor to use a net-present-value approach when evaluating the situation. 

Although the leveraged lease may at first seem more complicated than either 
the sale and leaseback arrangement or direct leasing, it reduces to certain basic 
concepts that, from the standpoint of the lessee, can be analyzed in the same man- 
ner as for any lease. 

ACCOUNTING AND TAX TREATMENTS OF LEASES 
Where once leases were not disclosed and were attractive to some as "off balance 
sheet" financing, this no longer is the case. Financial Accounting Standards Board 
Statement No. 13 requires capitalization on the balance sheet of certain types of 
leases. In essence, this statement says that if the lessee acquires essentially all 
of the economic benefits and risks of the leased property, then the value of the as- 
set along with the corresponding lease liability must be shown on the balance 
sheet. 

Capital and Operating Leases 
Leases that conform in principle to this definition are called capital leases. More 
specifically, a lease is regarded as a capital lease if it meets any one of the following 
conditions: 

1. The lease transfers title to the asset to the lessee by the end of the lease 
period. 

2. The lease contains an option to purchase the asset at a bargain price. 
3. The lease period is equal to, or greater than, 75 percent of the estimated 

economic life of the asset. 
4. At the beginning of the lease, the present value of the minimum lease 

payments equals or exceeds 90 percent of the fair value of the leased 
property to the lessor. 

If any of these conditions is met, the lessee is said to have acquired most of the 
economic benefits and risks associated with the leased property; therefore, a capi- 
tal lease is involved. If a lease does not meet any of these conditions, it is classified 
as an operating lease. Essentially, operating leases give the lessee the right to use the 
leased property over a period of time, but they do not give the lessee all the bene- 
fits and risks associated with the asset. 

Recording the Value of a Capital Lease 
With a capital lease, the lessee must report the value of the leased property on the 
asset side of the balance sheet. The amount reflected is the present value of the 
minimum lease payments over the lease period. If executory costs, such as insur- 
ance, maintenance, and taxes, are a part of the total lease payment, these are de- 
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ducted and only the remainder is used for purposes of calculating the present 
value. As required by the accounting rules, the discount rate employed is the 
lower of (1) the lessee's incremental borrowing rate or (2) the lessor's implicit in- 
terest rate if, in fact, that rate can be determined. 

The present value of the lease payments should be recorded as an asset 
on the lessee's balance sheet. (If the fair value of the leased property is lower than 
the present value of the minimum lease payments, then the fair value would be 
shown.) The associated lease obligation would be shown on the liability side of the 
balance sheet, with the present value of payments due within 1 year being re- 
flected as current liabilities and the present value of payments due after 1 year be- 
ing shown as noncurrent liabilities. The leased property may be combined with 
similar information on assets that are owned, but there must be a disclosure in a 
footnote with respect to the value of the leased property and its amortization. A 
hypothetical balance sheet might look like the following: 

amortization 

Capital leases appear on 
the balance sheet. 
Operating leases appear 
in footnotes. Cross hxed assets include leased property of $500,000. Accumulated depredation and amortization 

includes $140,000 in amortization associated lath such property. 

Footnote Disclosure Here we see in the footnote that the capitalized value of 
leases of the company is $500,000 less $140,000 in amortization, or $360,000 in to- 
tal. The liability is split with $90,000 current and $270,000 due beyond 1 year. In 
addition to this information, more details are required in footnotes. Relevant infor- 
mation here includes the gross amounts of leased property by major property cate- 
gories (these can be combined with categories of owned assets), the total future 
minimum lease payments, a schedule by years of future lease payments required 
over the next 5 years, the total minimum sublease rentals to be received, the exis- 
tence and terms of purchase or renewal options and escalation clauses, rentals that 
are contingent on some factor other than the passage of time, and any restrictions 
imposed in the lease agreement. 

Disclosure of Operating Leases 
For operating leases, as for capital leases, some of the same disclosure is required, 
but it can be in footnotes. For noncancellable leases having remaining terms in ex- 
cess of 1 year, the lessee must disclose total future minimum lease payments, a 
schedule by year for the next 5 years, the total sublease rentals to be received, the 
basis for contingent rental payments, the existence and terms of purchase and re- 
newal options and escalation clauses, and any lease agreement restrictions. The 
last two categories are included in a general description of the leasing arrange- 
ment. 
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Amortizing the Capital Lease 
a d  Reducing the Obligation 
A capital lease must be amortized and the liability reduced over the lease period. 
The method of amortization can be the lessee's usual depreciation method for as- 
sets that are owned. It should be pointed out that the period of amortization is al- 
ways the lease term, even if the economic life of the asset is longer. If the latter oc- 
curs, the asset would have an expected residual value, which would go to the 
lessor. FASB No. 13 also requires that the capital lease obligation be reduced over 
the lease period by the "interest" method. Under this method, each lease payment 
is separated into two components: the payment of principal and the payment of 
interest. The obligation is reduced by the amount of the principal payment. 

Reporting Earnings For income-reporting purposes, FASB No. 13 requires that 
both the amortization of the leased property and the annual interest embodied in 
the lease payment be treated as an expense. This expense then is deducted in the 
same way that any expense is, to obtain net income. This treatment differs from 
that for the operating lease, for which only the lease payment itself is deductible as 
an expense. 

Tax Treatment of Lease Contracts 
Recognize that the treatment of capital leases for tax purposes differs from that for 
income statement purposes. For tax purposes, most companies report the lease 
payment as an expense. In other words, for tax purposes, a company does not 
deduct the amortization of the asset and the interest as the expense of a capital 
lease. It deducts the annual lease payment. 

The Internal Revenue Service wants to be sure that the lease contract truly 
represents a lease and not an installment purchase of the asset. To assure itself that 
a true lease in fact is involved, the IRS has established a handful of guidelines.' 
The most important is that the lessor have a minimum "at-risk" investment, both 
at inception and throughout the lease period, of 20 percent or more of the acquisi- 
tion cost of the asset. This means a residual value of at least 20 percent of initial 
cost. Another guideline is that the remaining life of the asset at the end of the lease 
period must be the longer of 1 year or 20 percent of the asset's original estimated 
life. There can be no bargain purchase option given to the lessee, nor can there be a 
loan from the lessee to the lessor. Last, there must be an expected profit to the 
lessor from the lease contract, apart from any tax benefits. 

In essence, the IRS wants to assure itself that the lease contract is not, in ef- 
fect, a purchase of the asset, for which payments are much more rapid than would 
be allowed with depreciation. As lease payments are deductible for tax purposes, 
such a contract would allow the lessor to effectively "depreciate" the asset more 
quickly than allowed under a straight purchase. If the lease contract meets the con- 
ditions described, the full lease payment is deductible for tax purposes. If not, the 
lease is regarded as a conditional-sales contract, and the rules governing a depre- 
ciable asset hold. 

There are conflicts between what qualifies for a "capital" lease for accounting 
purposes and what qualifies for a "true" lease for tax purposes. To qualify as a 
true lease, there can be no transfer of ownership before expiration nor bargain pur- 

'See John R Graham, Michael L. Lemon,  and James S. Schallheim, "Debt, Leases, Taxes, and the Endogene- 
i ty of Corporate Tax Status." 1ournol offimncp,  53 (February 199R), 159-61. 



548 Part VI  Capital  Market  Management and Risk Financing 

chase option, two of the four accounting conditions that would qualify the con- 
tract to be treated as a capital lease. The remaining life must be 1 year or 20 percent 
of the acquisition cost for tax purposes, as opposed to the lease period being at 
least 75 percent of the economic life under FASB No. 13. Finally, the 20 percent 
residual value requirement for tax purposes contrasts with a 10 percent minimum 
requirement for accounting purposes. Thus, condition number 3, "the lease period 
is equal to, or greater than, 75 percent of the estimated economic life of the asset," 
is the sole condition under which a contract can quallfy as a capital lease and still, 
if 80 percent or less, qualify as a true lease for tax purposes. In the examples that 
follow we assume a true lease for tax purposes, so the full lease payment is treated 
as an expense. 

RETURN TO THE LESSOR 
A good place to begin an analysis of a lease is with the interest return to the lessor. 
Obviously this is important to the lessor, but it also is useful to a potential lessee in 
comparing financing alternatives. The return depends on three things: (1) the 
length of the lease, (2) the periodic lease payment and whether it is paid at the be- 
ginning or at the end of the period, and (3) the residual value assumption. If lease 
payments are in advance, the formula for determining the implied interest return is 

Lessor's return is the where value of asset = what it costs the lessor to acquire or its market value if the asset 
IRR that equates the PV already is owned 
of lease payments and n  = length of the lease in years 
residual value with the m  = number of times a year periodic lease payments are made 
asset's beginning value. 

R  = implicit interest rate for which we solve 
RV = assumed residual value at the end of the lease term 

If, instead of in advance, lease payments are at the end of the period, the Greek 
summation sign would begin at t  = 1 and end at mn. 

Illustration 
Suppose Veritas Leasing Company will lease a computerized milling machine that 
costs it $140,000 to purchase. The terms of the lease call for $6,500 quarterly pay- 
ments payable in advance for 6 years. At the end of 6 years, Veritas assumes the 
asset will have a residual value of $40,000. Given this information, we can set up 
the problem as follows: 

When we solve for R, we find it to be 10.30 percent. (Hint: Use $140,000 - $6,500 = 
$133,500 on the left-hand side of the equation and t = 1 through 23 on the right.) 
The 10.30 percent solved for is the expected return to the lessor fthe lessee makes 
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all payments as scheduled and if the residual value at the end of 6 years turns out 
to be $40,000. 

What if the milling machine ended up with a residual value of only $28,000? 
The return obviously declines, and when we solve for R we find it to be 8.67 per- 
cent. Differences in assumptions as to residual value can make a big difference in 
the return to the lessor. If you as a lessee believe the lessor has attached too high a 
residual value to the asset, this works to your advantage in the sense that the true 
implicit interest cost is lower. 

As a potential lessee, it is useful to first calculate the return to the lessor. This 
gives you a great deal of information, because you can compare this cost with in- 
terest costs for other methods of financing. We will look at more sophisticated 
methods of analysis shortly, but certain deals can be ruled out merely on the basis 
of before-tax return calculations. Only if the before-tax cost of leasing is lower than 
the before-tax cost of borrowing is it usually worthwhile to go to after-tax calcula- 
tions. In most cases, lease financing can be ruled out because it is dominated on a 
before-tax return basis. 

Calculating the Lease Payment 
The lessor can use Eq. (18-1) to solve for the periodic lease payment necessary to 
provide a given return. Suppose in the case above the lessor wanted a 12 percent 
return, and that the asset continued to cost $140,000 and a residual value of 
$40,000 was expected. Setting up the problem and solving for the necessary lease 
payment ( L )  to the nearest dollar: 

In the equation, 16.4435 is the present-value discount factor for an even stream of 
cash flows for 23 periods, discounted at 3 percent (see Table B at the back of the 
book), and .49193 is the present value of a single cash flow at the end of 24 periods, 
again discounted at 3 percent (see Table A at the back of the book). Therefore, the 
quarterly lease payment necessary at the beginning of each quarter is $6,898. This 
will result in a return to the lessor of 12 percent on an annualized basis. 

AFTER-TAX ANALYSES 
OF LEASE VERSUS BUY/BORROW 

Where the before-tax cost of lease financing is not dominated by the before-tax cost 
of borrowing, it is appropriate to bring in tax effects and look at things according 
to discounted cash flows. 

To Lease or t o  BuylBorrow 
Whether lease financing or buy/borrow is favored will depend on the patterns of 
cash outflows for each financing method and on the opportunity cost of funds. 
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Several different methods may be used to compare the two alternatives. Our hypo- 
thetical examples will show the more frequently used methods. 

Investment Followed 
by Financing Decision 
A decision to acquire the economic use of an asset is an investment decision. Using 
the discounted cash-flow methods and the required rate of return discussed in 
Part 11, the firm will decide whether or not to accept the project. Expressed differ- 
ently, the investment worthiness of the project should be evaluated separately 
from the specific method of financing to be employed. 

Once a decision is reached to acquire the economic use of an asset, the com- 
pany must decide how it is to be financed. In this regard, we assume that it has de- 
termined an appropriate capital structure and that this structure calls for financing 
the project with fixed-income financing of some sort. For our purposes the relevant 
comparison is the after-tax cost of debt financing versus that of lease financing. 
The company will wish to use the least costly alternative. 

In the rest of this part, we present two ways in which to analyze the lease 
versus buy/borrow decision-the present-value method and the internal-rate-of- 
return method. To illustrate them, we will use a common example. 

Example for Analysis 
Suppose Kennedy Electronics, Inc., has decided to acquire a piece of equipment 
costing $148,000 to be used in the fabrication of microprocessors. If it were to lease fi- 
nance the equipment, the manufacturer would provide such financing over 7 years. 
The terms of the lease call for the annual payment of $25,000. Lease payments are 
made in advance, that is, at the end of the year prior to each of the 7 years. The 
lessee is responsible for maintenance of the equipment, insurance, and taxes. 

If the asset is purchased, Kennedy Electronics would finance it with a 7-year 
term loan at 10 percent. The company is in a 40 percent tax bracket. The asset falls 
in the 5-year property class for accelerated cost recovery (depreciation) purposes. 
Accordingly, the schedule discussed in Chapter 6 is used: 

Buylborrow is the pur- 
chase of an asset 
through debt financing. 

The cost of the asset is then depreciated at these rates, so that first-year deprecia- 
tion is .20 x $148,000 = $29,600, and so forth. At the end of the 7 years, the equip- 
ment is expected to have a scrap value of $15,000. If purchased, Kennedy Electron- 
ics would be entitled to this residual value, as it would be the owner of the asset. 

Present-Value Analysis of Alternatives 

The first method of analysis we consider is a comparison of the present values of 
cash outflows for each of the alternatives. According to this method, whichever 
alternative has the lowest present value is the most desirable. Remember that the 
company will make annual lease payments of $25,000 if the asset is leased. Be- 
cause these payments are an expense, they are deductible for tax purposes, but 
only in the year for which the payment applies. The $25,000 payment at the end 
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of year 0 represents a prepaid expense and is not deductible for tax purposes un- 
til year 1. Similarly, the other six payments are not deductible until the following 
year. 

As leasing is analogous to borrowing, an appropriate discount rate for dis- 
counting the after-tax cash flow might be the after-tax cost of borrowing. For our 
example, the after-tax cost of borrowing = 10%(1 - .40) = 6.0% The use of this rate 
assumes that the firm's future taxable income will be sufficient to utilize fully the 
tax shield associated with lease payments. It also assumes that the tax rate will not 
change. 

Given the foregoing assumptions, we are able to derive a schedule of cash 
outflows after taxes and compute their present value. These computations are 
shown in Table 18-1. The present value of the total cash outflows under the leasing 
alternative is $92,109. This figure, then, must be compared with the present value 
of cash outflows under the borrowing alternative. 

Analysis of Debt If the asset is purchased, Kennedy Electronics is assumed to fi- 
nance it entirely with a 10 percent unsecured term loan, its payment schedule of 
the same configuration as the lease payment schedule. In other words, loan pay- 
ments are assumed to be payable at the beginning, not the end, of each year. This 
assumption places the loan on an equivalent basis with the lease and allows US to 
compare apples with apples. If the loan payments are treated as being paid at the 
end of the year while lease payments are at the beginning, there is a present-value 
bias in favor of buy/borrow. In theory, paying in advance increases the debt capac- 
ity of the company vis-a-vis paying at the end of the period. To avoid the bias de- 
scribed, it is important to place both methods of financing on the same footing 
when it comes to the time of payment. This is not a big deal if monthly payments 
are involved and the lease contract is reasonably long, but it is very important 
with annual payments. 

We assume a loan of $148,000 is taken out at time 0 and is payable over 7 
years with annual payments of $27,636 at the beginning of each year.2 The propor- 
tion of interest in each payment depends on the unpaid principal amount owing 
during the year. The principal amount owing during year 1 is $148,000 minus the 
payment at the very start of the year of $27,636, which is equal to $120,364. The an- 
nual interest for the first year is $120,364 X 10% = $12,036. As subsequent pay- 

T A B L E  1 8 - 1  
Schedule of Cash Outflows: Leasing Alternative 

'For ease of illustration, we round to the nearest dollar throughout. This results in the final debt payment in 
Table 18-2 being slightly more than ~rould otherwise be the case. 
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T A B L E  1 8 - 2  
Schedule of Debt Payments 

ments are made, the interest component decreases. Table 18-2 shows these compo- 
nents over time. 

Debt After-Tax Cash Flows To compute the cash outflows after taxes for the 
debt alternative, we must determine the tax effect. This requires knowing the 
amounts of annual interest and annual depreciation. Using the cost recovery 
schedule for the 5-year property class listed earlier, we show the annual deprecia- 
tion charges in the third column of Table 18-3. Because both depreciation and in- 
terest are deductible expenses for tax purposes, they provide a tax shield equal to 
their sum times the tax rate of 40 percent. This is shown in column (4) of the table. 
When this shield is deducted from the debt payment, we obtain the cash outflow 
after taxes at the end of each year, column (5). At the end of the seventh year, the 

T A B L E  1 8 - 3  
Schedule of Cash Outflows: Debt Alternative 

'Residual value mflo~v 
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asset is expected to have a residual value of $30,000. This amount is subject to the 
corporate tax rate of 40 percent for the company, which leaves an expected aftertax 
cash inflow of $18,000. Finally, we compute the present value of all of these cash 
flows at a 6 percent discount rate and find that they total $85,555. 

Comparing Present Values This present value of cash outflow is less than that 
for the lease alternative, $92,109. Therefore, the analysis suggests that the company 
use debt as opposed to lease financing in acquiring use of the asset. With buy/bor- 
row the company is able to avail itself of accelerated cost recovery depreciation, 
and this helps the situation from a present-value standpoint. Moreover, the resid- 
ual value at the end of the project is a favorable factor, whereas this value goes to 
the lessor with lease financing. Another factor that favors the debt alternative is 
the deductibility of interest payments for tax purposes. Because the amount of in- 
terest embodied in a "mortgage-type" debt payment is higher at first and declines 
with successive payments, the tax benefits associated with these payments follow 
the same pattern over time. From a present-value standpoint, this pattern benefits 
the firm relative to the pattern of lease payments, which typically are constant over 
time. 

Lower Tax Rate If the effective tax rate were 10 percent instead of 40 percent, the 
present-value comparison changes. The tax shield is lower and the discount rate- 
the after-tax cost of borrowing-is higher, 10%(1 - .lo) = 9.0%. These two changes 
result in the present value of cash outflows for the lease alternative (Table 18-1 re- 
worked) being $124,565, whereas that for the debt alternative (Table 18-3 re- 
worked) is $121,507. The debt alternative still dominates, but by a lesser margin 
than before. 

The impact of this example is that the tax rate of the lessee matters a lot. In 
general, as the effective tax rate declines, the relative advantage of debt versus 
lease financing decreases. This explains why lease financing usually is attractive 

The greater the tax rate only to those in low or zero tax brackets who are unable to enjoy the full tax bene- 
and the greater the fits associated with owning an asset. Much more will be said about this when we 
residual value, the less explore the economics of leasing. 
attractive lease financing 
is relative to buylborrow. Residual Value Effect A final consideration is the fact that the residual value is 

seldom known with certainty. The economic value of an asset at the end of a pe- 
riod of time is usually subject to considerable uncertainty, whether it be sold or 
continues to be employed in the firm. One way to treat the problem is with a prob- 
ability distribution of residual values. Another way is to analyze the asset in terms 
of the value of services that are expected over its remaining life where these values 
are subject to a stochastic process. Such an approach is beyond the scope 
of this book, but we must bring residual value into our analysis. The greater 
the residual value assumed, of course, the more desirable buy/borrow becomes 
vis-8-vis lease financing. 

Because of the uncertainty surrounding an asset's value, one can make an ar- 
gument for discounting the net salvage value at a rate higher than the firm's after- 
tax cost of debt. For example, some leasing experts suggest using the company's 
cost of capital as a more appropriate discount rate for residual value flows under 
the buy/borrow alternative. In our example (Table 18-3), applying a discount rate 
higher than the 6 percent after-tax cost of debt to the estimated residual value will 
increase the present value of the net cash outflows for the debt alternative, making 
buy/borrow~less attractive. 
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Internal-Rate-of-Return Analysis Instead of computing the present value of 
cash outflows for the two financing alternatives, we could compute the internal 
rate of return (IRR). This approach avoids the problem of having to choose a rate 
of discount. 

To begin with consideration of the lease, the after-tax cost of leasing can be 
determined by solving the following equation for r: 

n - 1  
T(L,-l - Pi) - RV(1 - T )  = AO-z& t=o +i t = l  ( l + r ) '  (1 + r)" (18-4) 

where A, = cost of the asset to be leased 
n  = number of periods to the end of the lease 
L, = lease payment at the end of period t  
T = corporate tax rate 
P, = depreciation in period t 

RV = amount of expected residual value at the end of the lease 

In this construct, the cost of leasing is the rate of discount that equates the cost of 
the asset with the present value of lease payments, net of their tax shields, together 
with the present value of expected residual value after taxes. In other words, the 
cost of leasing includes not only the lease payments but also the depreciation tax 
deductions and residual value that are forgone by virtue of leasing the asset as op- 
posed to purchasing it. The last two represent opportunity costs if the asset is 
leased. If there is no expected residual value, the RV term drops out of Eq. (18-4). 

IRR Method Illustrated Using our previous example and drawing on Tables 
18-1 and 18-2, the information necessary to solve for the after-tax cost of leasing is 
shown in Table 18-4. The cash-flow stream appears in the last column. When we 
solve for the rate of discount that equates the negative cash flows with the posi- 
tive ones in column (6), we find it to be 7.73 percent. This figure then serves as the 

T A B L E  1 8 - 4  
Schedule of Cash Flows, IRR Analysis of Lease 
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after-tax cost of lease financing, and it should be compared with the after-tax cost 
of debt financing to determine which method results in the lower cost of financing. 
With the before-tax interest cost of 10 percent and a tax rate of .40 for our example 
problem, the after-tax cost of debt financing is 6.0 percent. According to this 
method of analysis, then, buy/borrow is the preferred alternative because its effec- 
tive yield is less than that for the leasing alternative. 

In summary, the internal-rate-of-return method of analysis permits a simple 
comparison of the after-tax costs of the lease and borrowing alternatives. 
Whichever alternative has the lowest rate would be selected according to this 
method. Again, this assumes that decisions have already been reached with re- 
spect to acquiring the asset and to financing it with a fixed-income type of instru- 
ment-either debt or a lease. 

Uncertain Borrowing Costs 
Rather than a fixed-rate term loan, sometimes the debt alternative is floating rate 
in nature, where the rate is geared to the prime rate. Though the lease payments in 
the lease versus buy/borrow analysis are known and contractual, debt payments 
are not, owing to fluctuations in the prime rate. When confronted with a situation 
of this sort, most analysts employ either the present short-term borrowing rate or 
some average of expected future short-term borrowing rates. In such situations, 
sensitivity analysis may be helpful. If our evaluation using the present borrowing 
rate shows debt financing to be the preferred alternative, we may wish to know 
how much the interest rate would need to rise before lease financing were favored. 
Also, a time dimension may be introduced to determine not only how much but 
also how fast the rate must rise before we are indifferent between lease and 
buy/borrow. If such a rise is improbable, this will strengthen the case for buy/bor- 
row. If it is probable, the case is weakened. Similarly, if lease financing dominates 
on the basis of present borrowing costs, an interesting question is how far and 
how quickly must interest rates decline before debt financing dominates. By em- 
ploying sensitivity analysis in this manner, one can come to grips with situations 
where the cost of borrowing is uncertain in lease versus buy/borrow analyses. 

Analysis of an Asset 
That Can Only Be Leased 
Occasionally, a company must evaluate an asset that it can acquire only by leasing. 
For example, ocean freighters may use certain dock facilities only through a long- 
term lease. The purchase alternative is not available. In situations of this sort, the firm 
does not choose between leasing or borrowing; the only decision is whether or not to 
lease. As a result, the investment and financing decisions are inextricably intertwined. 

Although no method of analysis is entirely satisfactory, perhaps the best ap- 
proach is to determine the merit of the project as an investment. The first step is to 
compute the cashequivalent price of the lease alternative, beginning by establish- 
ing an interest rate that is consistent with other current leasing arrangements. The 
cash-equivalent price is the present value of all required lease payments, dis- 
counted by this rate. The next step is to compute the present value of expected fu- 
ture cash benefits associated with the project, discounted at the required rate of re- 
turn. Obviously these benefits should be estimated only for the duration of the 
lease period. If the present value of the expected future cash benefits exceeds 
the cash-equivalent price, the project is worthwhile, and the firm should enter into 
the lease. If the present value of the cash benefits is less than the cash-equivalent 
price, the project should be rejected. 
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SOURCES OF VALUE IN LEASING 
Now that we have an understanding of leasing and how it might be analyzed in 
relation to debt financing, we focus on the factors that give rise to leasing's being a 
thing of value in the capital markets. 

Lease Financing 
in Perfect Capital Markets 
It is useful to begin by assuming that capital markets are perfect and complete. 
Discussed in Part 11 and other parts of the book, this implies that there are no 
transaction costs, information is costless and readily available to all, securities are 
infinitely divisible, there are no bankruptcy costs, and there are no taxes. Complete 
financial markets imply that the desires of borrowers are satisfied with respect to 
the kinds of financial instruments available in the marketplace. Under these as- 
sumptions and the implied perfect competition among financial markets that re- 
sults, it can be shown that the debt and lease obligations of a firm will be valued 
by secured lenders and lessors in the same manner? The costs of debt and lease fi- 
nancing will therefore be the same, and the firm would be indifferent between the 
two as methods of financing. 

When we relax the assumptions of perfect and complete capital markets, 
debt and lease instruments may not be valued in the same manner. The imperfec- 
tions of transaction costs, information costs, and less than infinite divisibility of 
securities do not have a systematic effect in the sense that they favor lease or debt 
financing all of the time. Rather, arbitrage between the markets is impeded; conse- 
quently, it may be possible for the firm to take "advantage" of the situation by 
issuing one type of instrument or the other. Because the advantage is likely to be 
small and difficult to predict in practice, we do not concentrate on these irnperfec- 
tions. In contrast, the presence of bankruptcy costs and taxes affects things in a 
systematic manner, and the direction of their effect is predictable. 

Bankruptcy Costs to  the Lender or Lessor 
If a lessee or borrower liquidates, the lessor's position is somewhat superior to 
that of a supplier of capital. The lessor owns the asset and can retrieve it when the 
lessee defaults. The lender finds it more difficult and costly to gain possession 
when the borrower defaults, even though the loan was secured with the asset. 

The riskier the firm that seeks financing, the greater the incentive for the 
supplier of capital to make the arrangement a lease rather than a loan. Many sup- 
pliers of capital are either lenders or lessors but not both; some, such as bank 
holding companies, are both. The author is familiar with situations in which loans 
have been converted to leases when the risk of default has increased significantly. 
The purpose, of course, is to improve one's position should liquidation become 
necessary. To the extent that any of the ex-ante costs of bankruptcy avoided by 
lease as opposed to debt financing are passed on to the lessee in the form of lower 
lease payments than otherwise would be the case, a company might have an in- 
centive to lease as opposed to buy/borrow. However, the incentive will be mod- 
est at best. 

Tames C. Van Home. "The Cost of Leasine with Ca~ital  Market Imoerfections." En~necrinp Economist. 23 
(Fall 1 9 T 1  'I -12, this 1s d,monsmt,d. using r sl>.e-~;cfcl.~n.x~ ;n.>dr.l. n+rawr ;he node 1s rompltiar;d, i r  iz no: yw- 
wntrd hprr; ~ O W C V C T ,  the C O ~ C ~ ~ S S > O ~  I ~ z i i a l l ~  t0I1a11v5 fmm all of our ~ n r l l ~ r  dsruisnn or the Impact or th? rcrtect 
market assumption on the valuation of &ancia1 instruments. 
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Effect of Differing Taxes 
- 

The dominant economic reason for the existence of leasing is that companies, fi- 
nancial institutions, and individuals derive different tax benefits from owning as- 
sets. The greater the divergence in these benefits, the greater the attraction of lease 
financing overall, all other things staying the same. We know from our previous 
discussion that the tax benefit associated with owning an asset is the tax shield af- 
forded by the deduction of depreciation over the depreciable Life of the asset. 

If the effective tax benefits associated with owning an asset were the same for 
all economic units in the economy and if capital markets were perfect in every other 
way, debt and lease obligations would be valued in the same manner. As a result, 
their costs would be the same. If the lessor did not lower lease payments to give the 
lessee all the tax benefits of ownership, the prospective lessee could simply purchase 
the asset and finance it with debt. In this way, it could avail itself of all the tax bene- 
fits. Therefore, it is not the existence of taxes per se that gives rise to leasing being a 
thing of value, but it is a situation in which different companies, financial institutions, 
and individuals have different abilities to realize the tax benefits. 

Such differences are due to 

1. Different tax rates among economic units in the economy. Examples: 
differences in personal and corporate income tax rates and differences in 
tax rates among various individuals and corporations. 

2. Different levels of past and current taxable income among economic 
units. Example: a company that carries forward a tax loss and pays little 
or no taxes. 

3. Different effects related to the alternative minimum tax. The presence 
of the alternative minimum tax (AMT) causes divergences in the ability 
of different corporations and individuals to fully use accelerated depreci- 
ation and the deduction of interest as an expense. Example: a company 
with redundant tax deductions will have an incentive to lease finance be- 
cause the lease payment is not classified as a preference item when com- 
puting the AMT. Companies not so affected will have an incentive to act 
as lessors. 

A company that pays little or no taxes may lease an asset from another party 
that pays higher taxes. The lessee gets part of the tax benefits of ownership be- 
cause its lease payments are lower than they would otherwise be. In turn, the 
lessor is able to use the full tax credit, which might not otherwise be available to it. 
As a result, both parties g a h 4  We illustrated the increased benefit to the lessee 
when we lowered the ta

x 

rate in our lease versus buy/borrow analysis. For the 
lessor/lender, the relative advantage of leasing versus~lending increases as the ef- 

- 

fective tax rate rises. 
John R. Graham, Michael L. Lemmon, and James S. Schallheim have ana- 

lyzed empirically the marginal tax rates paid by companies that lease and those 
that borrow? The authors find a negative relation between operating lease levels 

*In sbdyiniing the sale and leaseback announcements, Myron B. Slovin, Mane E. Sushka, and John A. 
Polonchek, "Corporate Sale-and-Leasebacks and Shareholder Wealth," Journal of Finance, 45 (March 1990), 289-99, 
find a positive stock market reaction for the lessee. They interpret this as being consistent with a reduction in expected 
taxes. 

5John R. Graham, Michael L. Lemmon, and James S. Schauheim, "Debt, Leases, Taxes, and the Endogeneity of 
Corporate Tax Status," Iournal of Finance, 53 (February 1998), 131-62. 



558 Part VI Capital Market Management and Risk Financing 

and tax rates and a positive relation between debt levels and tax rates. For capital 
leases, the relation is ambiguous. The evidence is consistent with tax-driven clien- 
teles when it comes to the lease versus buy/borrow decision. Low tax-bracket 
firms lease more and borrow less than high tax-bracket firms. 

Market Equilibration Process 
How much realization of the tax benefits the lessee is able to achieve depends on 
the supply and demand conditions in the market for lease financing. A lessor is 
unlikely to give up all the tax benefits, because realization of such benefits de- 
pends on its favorable tax situation. By the same token, competition among lessors 
will ensure that part of the benefits will be transferred to the lessee in the form of 
lower lease payments than would otherwise be the case. The exact sharing of the 
tax benefits is negotiable, but it will depend on equilibrium conditions in the capi- 
tal markets. 

Our discussion shows that a company seeking financing should concen- 
trate its analysis on the tax considerations when approaching the question of 
whether to lease or buy/borrow. For the consistently profitable company, lease 
financing may make little sense. Whenever a third-party lessor is involved, an 
added financing intermediary is introduced. This additional intermediation 
adds administrative costs ultimately borne by the lessee. For the marginally 
profitable firm or for the firm that has had a temporary setback and expects to 
pay little in the way of taxes in the near future, lease financing may prove very 
beneficial. 

The economic benefits passed off to the lessee are reflected in the implied in- 
terest cost of the lease. By concentrating on this cost and the economic benefits as- 
sociated with leasing relative to those for borrowing, the firm is able to determine 
whether lease financing is promising. It also is able to better shop around among 
lessors and to negotiate the lease. In this way, the decision will be grounded in 
sound economic reasoning, as opposed to the sales pitch used by many a leasing 
company to sell its financial service. 

Differing tax rates be- Other Alleged Advantages In addition to bankruptcy costs and differences in 
tween the lessor and tax situations, there may be other reasons for the existence of lease financing. For 
lessee are the main one thing, the lessor may enjoy economies of scale in the purchase of assets that 
source of value in leasing. are not available to the lessee. Also, the lessor may have a different estimate of the 

life of the asset, of its residual value, or of the discount rate than the lessee. More- 
over, the lessor may face different borrowing costs than the lessee, lower, it is 
hoped, if leasing is to be stimulated. Finally, the lessor may be able to provide ex- 
pertise to its customers in equipment selection and maintenance. While all of these 
factors may give rise to leasing, we would not expect them to be nearly as impor- 
tant as the tax reason. 

For all practical purposes, the leasing industry in the United States is an arti- 
fact of the tax laws. As these laws change the industry is impacted, often in dra- 
matic ways. Parties that financed via the leasing route may no longer do so, where 
others may find it attractive. Previous lessors may step out of the business, 
whereas others may be able to serve this role to advantage:   he greater the change 
in tax laws affecting asset write-offs, tax rates, and alternative minimum taxes, the 
greater the disequiGbrium and the longer the equilibration process as parties exit 
or enter the market on the lessor or the lessee side. 
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In lease financing, the lessee agrees to pay the 
lessor periodically for economic use of the 
lessor's asset. Because of this contractual obli- 
gation, leasing is regarded as a method of financ- 
ing similar to borrowing. Leasing can involve 
the direct acquisition of an asset under a lease, a 
sale and leaseback arrangement whereby the 
firm sells an asset it owns and leases it back from 
the buyer, or a leveraged lease. 

The accounting treatment of leases de- 
pends on the type. Leases that convey most of 
the economic benefits and risks associated with 
ownership are known as capital leases. Non- 
cancellable leases not meeting this criterion are 
called operating leases. For a capital lease, the 
capitalized value of the leased property must 
be shown on the balance sheet as an asset, with 
the obligation shown as a liability. Moreover, 
the reported lease expense is the amortization 
of the lease property plus the implied interest 
rate embodied in the lease payments, not the 
amount of the lease payment. For the operating 
lease, the reported lease expense is the latter. 
For tax purposes, the lease payment is de- 
ductible as an expense provided it meets cer- 
tain guidelines established by the Internal Rev- 
enue Service. 

When we know the lease payment re- 
quired each period, whether it is payable at the 
beginning or at the end of the period, the num- 
ber of periods, the value of the asset, and a 
residual value assumption, we can calculate 
the implicit return to the lessor. Given the last 
four factors, together with the return the lessor 

desires, we can determine the periodic lease 
payments necessary to produce this return. 
Knowledge of the expected return to the lessor 
is valuable to a potential lessee, giving him or 
her a starting point for evaluation. 

More sophisticated after-tax, cash-flow 
methods can be used for evaluating lease fi- 
nancing in relation to debt financing. Unless an 
asset can be used only by leasing it, the deci- 
sion to lease or buy/borrow can be made on 
the basis of which alternative has the lowest 
present value of cash outflows or the lowest 
after-tax internal rate of return. In both cases, a 
key factor is the interest rate on debt funds rel- 
ative to the implied discount rate embodied in 
the lease payments. Unless the latter is rela- 
tively low, owing to the lessor enjoying the tax 
and residual value benefits associated with 
ownership, debt financing will dominate. The 
decision to employ lease or debt financing oc- 
curs only after a firm decides to invest in the 
project. 

The foundation for the growth in leasing is 
(1) differences in the protection afforded the 
lessor and the lender in the event of bankruptcy 
and (2) differences in the ability of companies, 
financial institutions, and individuals to take ad- 
vantage of the tax benefits associated with own- 
ing an asset. Of the two, tax differences have by 
far the greater influence. Companies that pay no 
or low taxes may be able to realize some of the 
tax benefits associated with accelerated depreci- 
ation via high-tax bracketed lessors passing 
them off through lower lease payments. 

1. Assuming that annual lease payments are in advance, solve for the unknown 
in each of the following situations 

a. Purchase price of $46,000, implicit interest rate of 11 percent, a 6-year 
lease period, $3,000 expected residual value; solve for the annual lease 
payment. 

b. Purchase price of $210,000, a 5-year lease period, annual lease pay- 
ments of $45,000, an expected residual value of $25,000; solve for the 
implied interest rate. 
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c. Implied interest rate of 8 percent, a 7-year lease period, annual lease 
payments of $16,000, expected residual value of $10,000; solve for the 
purchase price. 

d. Purchase price of $165,000, implied interest rate of 10 percent, annual 
lease payments of $24,412, no residual value; solve for the lease period. 

2. Cordillera Pisco Company wishes to acquire a $100,000 press, which has a use- 
ful life of 8 years. At the end of this time, its scrap value will be $20,000. The 
asset falls into the 5-year property class for cost recovery (depreciation) pur- 
poses. The company can use either lease or debt financing. Lease payments of 
$14,000 at the beginning of each of the 8 years would be required. If debt fi- 
nanced, the interest rate would be 10 percent and debt payments would be 
due at the beginning of each of the 8 years. (Interest would be amortized as a 
mortgage type of debt instrument.) The company is in a 15 percent tax bracket. 
Which method of financing has the lower present value of cash outflows? 

3. The Xenia-Youngstown Zipper Company (XYZ) has decided to invest in a 
computer-controlled measuring device costing $120,000. The device has an 
economic life of 7 years, after which no salvage value is expected. The com- 
pany must determine whether it is better to finance the acquisition through 
debt or leasing. XYZ expects profits before taxes of $10,000 next year, $20,000 
the following year, $30,000 the third year, and $40,000 each year thereafter (be- 
fore depreciation on the device). It has a high degree of confidence in these es- 
timates. The tax rate is 15 percent on the first $50,000 in profits, 25 percent on 
the next $25,000, and 34 percent on any profits above $75,000. The company 
has had break-even operations during the previous 3 years. If the machine is 
financed with debt, the Atticks National Bank of Youngstown is willing to ex- 
tend a loan for the full purchase price at an 11 percent rate of interest payable 
in equal annual amounts over 7 years. The bank also has a leasing division 
and has indicated that it is willing to lease finance the acquisition for XYZ over 
the 7-year period. The bank is and has been quite profitable, and it is in a 34 
percent tax bracket. Describe in words whether lease or debt financing is likely 
to be more favorable for XYZ. Why? Is the bank likely to want to accommo- 
date the company more on a lease basis or on a debt basis? 

m -m4j Problems 

1. Given the following information, compute the annual lease payment that a 
lessor will require. (Lease payments are in advance.) 

a. Purchase price of $260,000, interest rate of 13 percent, 5-year lease pe- 
riod, and no residual value. 

b. Purchase price of $138,000, interest rate of 6 percent, 9-year lease pe- 
riod, and a near certain residual value of $20,000. 

c. Purchase price of $773,000, interest rate of 9 percent, 10-year lease pe- 
riod, and no residual value. 

2. Lucky Locker Corporation has just leased a metal-bending machine that calls 
for annual lease payments of $30,000 payable in advance. The lease period is 6 
years, and the lease is classified as a capital asset for accounting purposes. The 
company's incremental borrowing rate is 11 percent, whereas the lessor's im- 
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plicit interest rate is 12 percent. Amortization of the lease in the first year 
amounts to $16,332. On the basis of this information, compute: 

a. The accounting lease liability that will be shown on the balance sheet 
immediately after the first lease payment. 

b. The annual lease expense (amortization plus interest) in the first year 
as it will appear on the accounting income statement. (The interest ex- 
pense is based on the accounting value determined in part a.) 

3. Fez ~ a b i o u s  Fabrics wishes to acquire a $100,000 multifacet cutting machine. 
The machine has a useful life of 8 years, after which there is no expected salvage 
value. If it were to lease finance the machine over 8 years, annual lease pay- 
ments of $16,000 would be required, payable in advance. The company also 
could borrow at a 12 percent rate. The asset falls in the 5-year property class for 
cost recovery (depreciation) purposes and the company has a 35 percent tax 
rate. What is the present value of cash outflows for each of these alternatives, us- 
ing the after-tax cost of debt as the discount rate? Which alternative is preferred? 

4. In Problem 3, suppose now the machine were expected to have a scrap value 
of $14,000 at the end of year 8. Using the internal-rate-of-return method of 
analysis, determine the best alternative. Does it differ from your answer to 
Problem 3? 

5. Valequez Ranches, Inc., wants to acquire a mechanized feed spreader that 
costs $80,000. The ranch company intends to operate the equipment for 5 
years, at which time it will need to be replaced. However, it is expected to 
have a salvage value of $10,000 at the end of the fifth year. The asset will be 
depreciated on a straight-line basis ($16,000 per year) over the 5 years, and 
Valequez Ranches is in a 30 percent tax bracket. Two means for financing the 
feed spreader are available. A lease arrangement calls for lease payments of 
$19,000 annually, payable in advance. A debt alternative carries an interest cost 
of 10 percent. Debt payments will be at the start of each of the 5 years using 
mortgage type of debt amortization. 

a. Using the present-value method, determine the best alternative. 
b. Using the internal-rate-of-return method, which is the best alterna- 

tive? Does your answer differ from that to part a? 
6. Pacific-Baja Shipping Company may need dock facilities in Valdez, Alaska. It 

would use the facilities for 4 years in connection with supplying heavy-duty 
equipment and other cargo to the area. The Port of Valdez Authority leases the 
facilities at an annual cost of $200,000 payable at the beginning of each year. Al- 
though the port authority has not stated the implied interest rate embodied in the 
lease payments, officials of Pacific-Baja believe a 9 percent rate would be appro- 
priate. Over the 4 years, the company expects the project to show net cash flows 
of $180,000 in the first year, $250,000 in the second, $320,000 in the third, and 
$240,000 in the last year. (For simplicity, assume these cash flows are realized at 
the end of each of the years.) The project is subject to risk and it has been deter- 
mined that the required after-tax rate of return is 18 percent. Should the company 
undertake the project and lease the dock facilities or should it reject the project? 

- ~ 

7. Star Trac Leasing Company will lease a piece of equipment that costs it $80,000 
to purchase. Quarterly lease payments of $4,400 in advance are required for 5 
years. At the end of the lease, Star Trac estimates the asset will have a residual 
value of $20,000. What is the implicit return to the lessor embraced in these 
terms? 
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Solutions to Sel f-Correct ion Problems 

1. a. Using Eq. (18-1) as the formula throughout 

Solving for x in the equation, it is found to be 8.26 percent. 

$165,000/$24,412 = 6.759 
Subtracting 1 from this gives 5.759. Looking in Appendix Table B down the 10 
percent column, we find that 5.759 corresponds to year 9. Therefore, the lease 
period is 9 + 1, or 10 years. 

13) 14) 
(1) (2) Cash Outfhw Present Value 

End of Lease Tax Shield After Taxes Of Cash Outflow 
Year Payment (111.15) (1) - (2) (8.5%) 

0 $14,000 - $14,000 $14,000 

1-7 14,000 $2,100 11,900 60,910 
8 - 2,100 (2,100) (1,093) 

Present value of cash outflow = $73,817 

2. Lease cash outflows: 
The discount rate is the before-tax cost of borrowing, 10 percent, times 1 
minus the tax rate. 

Debt cash outflows: 
7 

X 
Annual debt payment: $100,000 = 7 

t = o  (1.10) 
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(1) (21 
Endof Debt Amount Owing (31 
Year Payment a t  End of Year Annuallnterest 

0 $17,040 $82,960 0 
1 17,040 74,216 $8,296 
2 17,040 64,598 7,422 
3 17,040 54,018 6,460 
4 17,040 42,380 5,402 
5 17,040 29,578 4,238 
6 17,040 15,496 2,958 
7 17,046 0 1,550 

The last payment is slightly higher due to rounding throughout. 

End of 
Year 

0 
1 
2 
3 
4 
5 

(5) 161 
(41 A.1 Cash PVof 

Debt (2) 131 Tax Shfeld Now Cash Flows 
Paymen t Interest Depreciation (2 + 31.15 (11-(41 (8.5%) 

$17,040 0 0 0 $17,040 $17,040 
17,040 $8,296 $20,000 $4,244 12,796 11,794 
17,040 7,422 32,000 5,913 11,127 9,452 
17,040 6,460 19,200 3,849 13,191 10,327 
17,040 5,402 11,520 2,538 14,502 10,464 
17,040 4,238 11,520 2,364 14,676 9,760 
17,040 2,958 5,760 1,308 15,732 9,643 
17,046 1,550 - 233 16,813 9,498 
(20,000) Residual value (3,000) (17,000) (8,851) 

Present value of cash outflows = $79,127 

As the lease alternative has the lower present value of cash outflows, it is pre- 
ferred. The low tax rate and favorable embedded lease cost explain the domi- 
nance. 

3. The company is in a low tax bracket and has relatively low profits. If the asset 
is purchased, XYZ will be unable to utilize fully accelerated depreciation tax 
benefits in the early years, Finally, the applicable tax rate on XYZ's expected 
profits is 15 percent, very low. In contrast, the applicable tax rate for the bank 
is 34 percent. Moreover, it will be able to fully utilize the accelerated deprecia- 
tion charges at the times they occur. As a result, ownership of the asset is more 
valuable to the bank than it is to XYZ. If the bank is willing to lend money at 
11 percent, it should be willing to lease finance at a lower implicit rate. There- 
fore, lease financing is likely to be the more favorable alternative to XYZ. 
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Assuming that the bank does not  have to  pass o n  all the tax benefits to  XYZ in 
the form of lower lease payments than otherwise would b e  the case, it should 
have a preference for leasing as opposed to  lending. The problem serves to  il- 
lustrate that with divergent tax rates a n d  levels of profits, both parties can gain 
through lease a s  opposed to  debt financing. The source of this incremental 
value, of course, is the government through its tax policies. 
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Issu ing Securities 

N ot all external financing is of a direct, arranged sort between In this and the next two chapters we look at various methods 

the corporation and suppliers of capital, as was the case with of long-term financing where securities are issued. We shall see 

lease financing and many aspects of short-term f~nancing. A how a firm employs the various methods, their features, certain 

number of companies issue bonds and stocks ro the investment valuation concepts, information effects, and the integration of the 

public. During the last several years, corporate public security offer- specific methods into the theory of capital structure presented in 

lngs have averaged in excess of $1 trillion annually. Of this, over 80 Chapter 9. 

percent has ~nvolved debt rnstrurnents. 

PUBLIC OFFERING OF SECURITIES 
The efficient functioning of financial markets requires a number of financial in- 
stitutions. One of these institutions, the investment banking firm, acts as mid- 
dleman in the distribution of new securities to the public. Its principal func- 
tion is to buy the securities from the company and then resell them to investors. 
For this service, investment bankers receive the difference, or spread, between 
the price they pay for the security and the price at which the securities are 
resold to the public. Because most companies make only occasional trips to the 
capital market, they are not specialists in the distribution of securities. On 
the other hand, investment banking firms have the expertise, the contacts, 
and the sales organization necessary to do an efficient job of marketing securi- 
ties to investors. 

There are two means by which companies offer securities to the public: a tra- 
ditional underwriting and a shelf registration. In recent years, the latter has come 
to dominate, at least with respect to larger corporations. Let us explore the two 
methods for offering bonds and stocks to investors. 

Traditional Underwriting 
When an investment banking institution buys a security issue, it underwrites the 
sale of the issue by giving the company a check for the purchase price. At that 
time, the company is relieved of the risk of not being able to sell the issue at the 
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Public offering means to 
the general public in 
contrast to  institutional 
investors. 

Underwriters guarantee 
payment to the security 
issuer, regardless of the 
success of the offering. 

established price. If the issue does not sell well, either because of an adverse turn 
in the market or because it is overpriced, the underwriter, not the company, takes 
the loss. Thus, the investment banker insures, or underwrites, the risk of adverse 
market price fluctuations during the period of distribution. 

Typically, the investment banking institution with whom a company dis- 
cusses the offering does not handle the underwriting alone. To spread risk and 
obtain better distribution, it invites other investment bankers to participate in 
the offering. The originating house usually is the manager and has the largest 
participation. Other investment bankers are invited into the syndicate, and their 
participations are determined primarily on the basis of their ability to sell securi- 
ties. With a negotiated offering, the company selects a lead investment banking 
firm and works directly with that firm in determining the essential features of the 
issue. Together, they discuss and negotiate a price for the security and the timing 
of the issue. 

Compensation to Investment Bankers To illustrate the compensation of invest- 
ment bankers, we turn to an example. Figure 19-1 shows the essential features of a 
bond issue. The issue involves a syndicate of eight underwriters, with Hender- 
shott, Kane and Kaufman being the manager that put it together. Its participation 
was the largest, being $22.5 million. Other participations ranged from $15 million 
down to $2 million. We see in the figure that the syndicate bought the bonds from 
the company for $74,156,250, or $988.75 per bond. In turn, it priced the bonds to 
the public at $997.50 a bond, or $74,812,500 in total. The spread of $8.75 per bond, 
or $656,250 in total, represents the gross commission to the syndicate for under- 
writing the issue, for selling it, and for covering the various expenses incurred. 

Of the total spread of $8.75 per bond, $3.75, or 43 percent of it, is the gross 
underwriting profit. A portion of this gross goes to the originating house as man- 
ager of the offering. In our example, the manager receives a fee of $100,000, which 
represents approximately 15 percent of the total spread. After the bonds are sold, 
total underwriting profits less expenses and manager's fee are distributed to mem- 
bers of the syndicate on the basis of their percentage participation. It should be 
noted that the amount of underwriting profit to a member of a syndicate after ex- 
penses and the manager's fee is not large. In our example, it is probably less than 
$2 a bond. 

With respect to underwriter risk, each member of the syndicate is liable for 
its percentage-participation in the unsold securities of the sy"dicate, regardless of 
the number of securities the individual member sells. If a member of a syndicate 
has a 20 percent participation in an offering involving 40,000 bonds, and lb,000 re- 
main unsold at the termination of the syndicate, the member would be responsible 
for 2,000 bonds. Its liability would be the same whether it had sold 20,000 bonds or 
none. 

The principal reward for an investment banker participating in a syndicate 
comes from selling the securities to investors. As we discussed earlier, investment 
bankers are invited into syndicates, and their participation is determined primarily 
on the basis of their ability to distribute securities. For this function, an investment 
banker is rewarded by a selling concession of so many dollars a bond. In the North- 
em California Public Utility offering, the selling concession was $5 per bond, or 57 
percent of the total spread of $8.75. The ultimate seller can be either a member of the 
underwriting syndicate or a qualified outside security dealer. To earn the full conces- 
sion, however, the seller must be a member of the syndicate. An outside security 
dealer must purchase bonds from a member and will obtain only a dealer conces- 
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F I G U R E  1 9 - 1  
Cover of a prospectus 

$75,000,000 
Northern California Public Utility Company 

9M% FIRST MORTGAGE BONDS DUE 2032 

Interest payable September 1 and March 1. The bonds are redeemable on 30 days' notice a t  the 
option of the company a t  109.5% t o  and including March 1,2003, at  decreasing prices thereafter 
t o  and includingMarch 1,2024, and thereafter a t  100%. Due March 1,2032 

Application will be made t o  list the bonds on the New York Stock Exchange. 

THESE SECURITIES HAVE NOT BEEN APPROVED O R  DISAPPROVED BY THE 
SECURITIES AND EXCHANGE COMMISSION NOR HAS THE COMMISSION 
PASSED UPON THE ACCURACY O R  ADEQUACY OF THIS PROSPECTUS. ANY 
REPRESENTATION TO THE CONTRARY IS A CRIMINAL OFFENSE. 

Underwriting 
Price t o  Discounts and Proceeds 

Public (1) Commissions (2) Comvanv (1) (3) 

Per unit  ..................... 99.750% 375% 98.875% 
Total ........................ $74,812,500 $656,250 $74,156,250 

(1) Plr~s accrued interestfrom March 1,2002 to date of delivery and payment. 
(2) llre conrpany has a p e d  to indemnify the seoeral purchasers against certain civil liabiliti~s. 
(3) Before deducting expenws payable by tlre company estimated at 5200,000. 

n e  new bonds are offered by the several purchasers named herein subject to  prior sale, when, as 
and i f  issued and accepted by the purchasers and subject t o  their right t o  reject any orders for 
the purchase of the new bonds, in whole or in part. I f  i s  expected that the new bonds will  be 
ready for de l ivey  on or about March 12,2002 in New York City. 

HENDERSHOTT, W E  AND KALIFMAN 
ELTON AND GRUBER LITZENBERGER, MCDONALD, PARKER 

AND PORTERFIELD 
BRENNAN, KRAUS AND SCHWARTZ 

UPSTAIRS AND DOWNING 
CARLETON, PINCHES, REILLY, AND YAWITZ 

BLACK, MERTON AND SCHOLES MODIGLANI, MILLER, KIM, 
ROLL AND SHARPE 

The date of this prospedus is  March 5,2002 

sion, which is less than the full selling concession. In our example, the outside dealer 
concession was $2.50 per bond out of a total selling concession of $5. 

Best Efforts Offering Instead of underwriting a security issue, investment 
bankers may sell the issue on a best eflorts basis. Under this arrangement, the invest- 
ment bankers agree only to sell as many securities as they can at an established 
price. They have no responsibility for securities that are unsold. In other words, 
they bear no risk. Investment bankers frequently are unwilling to underwrite a 
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security issue of smaller, nontechnological companies. For these companies, the only 
feasible means by which to place securities may be through a best efforts offering. 

Making a Market On occasion, the underwriter will make a market for a secu- 
rity after it is issued. In the first public offering of common stock, making a market 
is important to investors. In making a market, the underwriter maintains a posi- 
tion in the stock, quotes bid and asked prices, and stands ready to buy and sell it 
at those prices. These quotations are based on underlying supply and demand 
conditions. With a secondary market, the stock has greater liquidity to investors; 
this appeal enhances the success of the original offering. 

Shelf Registrations - 
The distinguishing feature of the traditional underwriting is that the registration 
process with the Securities and Exchange Commission (SEC) takes at least several 
weeks to complete. (The process itself is described at the end of this section.) Often 

Shelf registrations are 2 or more months elapse between the time a company decides to finance and the 

quicker and more efficient time the security offering actually takes place. 

than traditional secur~ty Large corporations, whose securities are listed on an exchange, are able to 

offerings. shortcut the registration process under Rule 415. This rule permits what is known 
as a shelf registration. Here a company files a form with the SEC describing itself, 
its financing needs, and the securities it is likely to issue over the next 2 years. 
When the company wishes to sell new securities, it files a brief amendment to its 
detailed SEC filing. It then is able to sell securities "off the shelf." By using a shelf 
registration, a company is able to go to market with a new issue in a matter of 
days as opposed to weeks or months. As a result, it has the flexibility to time is- 
sues to market conditions, and the issues themselves need not be large. 

Flotation Costs In effect, a corporation places securities it expects to use in fi- 
nancing over the next 2 years on the "shelf," and from time to time it auctions off 
some of them. In this regard, large corporations are able to play investment 
bankers off against each other, and the resulting competition is felt in reduced 
spreads. For example, a typical spread on a traditional underwriting of corporate 
bonds is $7.50 or $8.75 per bond; the spread on a shelf registration might be $2 or 
$3 a bond. Flotation costs for a large common stock issue, again using a traditional 
underwriting, might run 3 to 4 percent of the gross proceeds. (For smaller 
issues, it will run upward to 8 percent.) With a shelf registration, these costs 
run about 2 percent. In addition, the fixed costs of public debt issues (legal and 
administrative) are lower with a shelf registration because there is only one regis- 
tration. Therefore, it is not surprising that large corporations have turned to shelf 
registrations. 

GOVERNMENT REGULATIONS 
With the collapse of the stock market in 1929 and the subsequent depression, there 
came a cry to protect investors from misinformation and fraud. Congress under- 
took extensive investigations and proposed federal regulation of the securities in- 
dustry. The securities Act of 1933 dealt with the sale of new securities and required 
the full disclosure of information to investors. The Securities Exchange Act of 1934 " 
dealt with the regulation of securities already outstanding. Moreover, it created the 
Securities and Exchange Commission (SEC) to enforce the two acts. 
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Registration Process 
The purpose of registering a security offering with the SEC is to protect the in- 
vestor through proper disclosure of financial and legal information about the issu- 
ing corporation. Though the registration process applies to most offerings, there is 
an exemption if the security is sold to a limited number of financially sophisticated 
investors. An example would be a private placement to a handful of institutional 
investors. Most corporations, however, must file a detailed registration statement, 
which contains information such as the nature and history of the company, the use 
of the proceeds of the security issue, financial statements, the management and di- 
rectors and their security holdings, competitive conditions and risks, legal opin- 
ions, and a description of the security being issued. Along with the registration 
statement, the corporation must file a copy of the prospectus (see Fig. 19-I), which 
is a summary of the essential information in the regishation statement. The 

The SEC regulates security prospectus must be available to prospective investors and others who request it. 
offerings in the United - 
States and safeguards the SEC Review investor from false 
information. The SEC reviews the registration statement and the prospectus to see that all the 

reuuired information is uresented and that it is not misleading. If the SEC is satis- " 
fied with the information, it approves the registration, and the company then is 
able to issue a final prospectus and sell the securities. If not, the SEC issues a stop 
order, which prevents the sale of the securities. Most deficiencies can be corrected 
by the company, and approval will usually be given eventually, except in cases of 
fraud or misrepresentation. For serious violations of the 1933 Securities Act, the 
SEC is empowered to go to court and seek an injunction. It should be pointed out 
that the SEC is not concerned with the investment value of the securities being is- 
sued, only with the presentation of complete and accurate information on all mate- 
rial facts regarding the security. 

The minimum period required between the time a registration statement is 
filed and the time it becomes effective is 20 days. The usual time lapse, however, is 
around 40 days. As we discussed earlier, large corporations are able to use shelf 
registrations. Once a detailed report is filed covering a block of securities, the com- 
pany is able to sell off the shelf by filing a simple amendment. The lapse in time in 
this case is very short-perhaps a day. 

Streamlining Registration Procedures 
At the time of this writing, the SEC was making significant changes in the proce- - - 

dures outlined above. ~ a r i e r  companies no longer will be required to go through 
the lengthy review for each security issue. Like a shelf registration, they 
will be required to provide detailed information on the company on a one-time ba- 
sis. When securities are subsequently issued, this information will need to be up- 
dated. The term larger means companies with a market capitalization of $250 mil- 
lion or more (share price times number of shares = market capitalization). Smaller 
companies will still have to provide the SEC and investors with a prospectus. In 
addition, companies of all sizes will face fewer restrictions in how they market and 
communicate with potential investors. Offering securities over the Internet will be 
allowed. Overall, the idea is to provide more timely and accurate information to 
investors about the companies in which they invest. While there will be less 
scrutiny by the SEC, underwriters will be required to undertake more "due dili- 
gence" in ferreting out fraud and deception. All companies still will be required to 
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file annually with the SEC "10-K reports on their financial condition and perfor- 
mance. These changes in the information age will make registration more efficient 
not only as to time but as to cost. 

Seconda y Market 
The SEC regulates the sale of securities in the secondary markets in addition to the 
sale of new issues. In this regard, it regulates the activities of the security ex- 
changes, the over-the-counter market, investment bankers and brokers, the Na- 
tional Association of Security Dealers, and investment companies. It requires 
monthly reports on insider stock transactions by officers, directors, and large 
stockholders. Whenever an investor or group obtains 5 percent or more of the 
stock, it must file a form 13D, which alerts all to the accumulation and to subse- 
quent changes in ownership. In its regulatory capacity, the SEC seeks to prevent 
manipulative practices by investment dealers and by officers and directors of the 
company, abuses by insiders (officers and directors) in transactions involving 
the company's stock, fraud by any party, and other abuses affecting the investing 
public. 

SELLING COMMON STOCK THROUGH A RIGHTS ISSUE 
Instead of selling a securitv issue to new investors, some firms offer the securities " 
first to existing shareholders on a privileged subscription basis. Sometimes the 
corporate charter reauires that a new issue of common stock or an issue of securi- 
ties convertible into common be offered first to existing shareholders because of 
their preemptive right. 

Preemptive Right 
Under a preemptive right, existing common stockholders have the right to pre- 
serve their proportionate ownership in the corporation. If the corporation issues 
additional common stock, they must be given the right to subscribe to the new 
stock so that they maintain their pro rata interest in the company. You may own 
100 shares of a corporation that decides to make a new company stock offering for 
the purpose of increasing outstanding shares by 10 percent. If you have a preemp- 
tive right, you must be given the option to buy 10 additional shares so that you 
can preserve y o u ~  proportionate ownership in the company. 

Oflering through Rights 
When a company sells securities by privileged subscription, it mails to its stock- 
holders one right for each share of stock held. With a common stock offering, the 
rights give stockholders the option to purchase additional shares according to the 
terms of the offering. The terms spec+ the number of rights required to subscribe 
for an additional share of stock, the subscription price per share, and the expiration 
date of the offering. The holder of rights has three choices: (1) exercise them and 
subscribe for additional shares, (2) sell them because they are transferable, or (3) do 

Rights issues are to nothing and let them expire. Generally, the subscription period runs about 3 weeks. 
ex'sting with a A stockholder who wishes to buy a share of additional stock but does not have the 
subscr'ption price be'ow necessary number of rights may purchase additional rights. If you own 152 shares 
existing share prlce. of stock in a company, and the number of rights required to purchase 1 additional 

share is 5, your 152 rights will allow you to purchase 30 full shares. If you would 
like to buy the 31st share, you may do so by purchasing an additional 3 rights. 
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In a rights offering, the board of directors establishes a date of record. In- 
vestors who buy the stock prior to that date receive the right to subscribe to the 
new issue. The stock is said to sell with rights-on through the date of record. After 
the date of record, the stock is said to sell ex-rights; that is, the stock is traded 
without the rights attached. An investor who buys the stock after this date does 
not receive the right to subscribe to additional stock. 

Value of Rights 
The market value of a right is a function of the present market price of the stock, 
the subscription price, and the number of rights required to purchase an addi- 
tional share of stock. The theoretical market value of one right after the offering is 
announced but while the stock is still selling rights-on is 

where R, is the market value of one right when stock is selling rights-on, Po is the 
market value of a share of stock selling rights-on, S is the subscription price per 
share, and N is the number of rights required to purchase one share of stock. 

If the market price of a stock is $100 per share, the subscription price is $90 a 
share, and it takes four rights to buy an additional share of stock, the theoretical 
value of a right when the stock is selling rights-on is 

Note that the market value of the stock with rights-on contains the value of one right. 

Ex-Rights Value When the stock goes ex-rights, the market price theoretically 
declines, for investors no longer receive the right to subscribe to additional shares. 
The theoretical value of one share of stock when it goes ex-rights is 

where P, is the market price of the stock when it goes ex-rights. For our example 

From this example we see that, theoretically, the right does not represent a thing of 
value to the stockholder. Before the date of record, the stock is worth $100. After 
the date of record, it is worth $98 a share but he or she realizes $2 in value from the 
right. The decline in market price is offset exactly by the value of the right, so the 
stockholder does not benefit from the rights offering. The right represents merely a 
return of capital. 

The theoretical value of a right when the stock sells ex-rights is 



572 Part V1 Capital  Mavket  Management  and Risk Financing  

where R, is the market value of one right when the stock is selling ex-rights. If, in 
our example, the market price of the stock is $98 when it goes ex-rights 

or the same value as before 

Market versus Theoretical Value We should be aware that the actual value of a 
right may differ somewhat from its theoretical value on account of transaction 
costs, speculation, and the irregular exercise and sale of rights over the subscrip- 
tion period. However, arbitrage limits the deviation of actual value from theoreti- 
cal value. If the price of a right is significantly higher than its theoretical value, 
stockholders will sell their rights and purchase the stock in the market. Such action 
will exert downward pressure on the market price of the right and upward pres- 
sure on its theoretical value. The latter occurs because of the upward pressure on 
the market price of the stock. If the price of the right is significantly lower than its 
theoretical value, arbitragers will buy the rights, exercise their option to buy stock, 
and then sell the stock in the market. This occurrence will exert upward pressure 
on the market price of the right and downward pressure on its theoretical value. 
These arbitrage actions will continue as long as they are profitable. 

Success ofthe Ofleering 
One of the most important aspects of a successful rights offering is the subscrip- 
tion price. If the market price of the stock should fall below the subscription price, 
stockholders obviously will not subscribe to the stock, for they can buy it in the 
market at a lower price. Consequently, a company will set the subscriptiol~ price at 
a value lower than the current market price, to reduce the risk of the market 
price's falling below it. 

We know that the stock should fall in price when it goes ex-rights. Its new 
theoretical value is determined by Eq. (19-Z), and we see that it strongly depends 
on N, the number of rights required to purchase one share of stock. The greater the 
N, the less the theoretical price decline when the stock goes ex-rights. Thus, the 
risk that the market price will fall below the subscription price is inversely related 
to N.l To illustrate, suppose the following were true: 

'See Haim Levy and Marshall Samat, "Risk, Dividend Policy, and the Optimal Pricing of a Rights Offering," 
Journal of Money. Credit, and Banking, 3 (November 19711,840-49. 
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We see that company A will have a greater decline in value per share when its 
stock goes ex-rights than will company B. All other things staying the same, there 
is a greater probability, or risk, that company A's stock will fall below the subscrip- 
tion price of $46 than there is that company B's stock will fall below it. 

Amount of Discount Apart from the number of rights required to purchase one 
share, the risk that the market price of a stock will fall below the subscription price 
is a function of the volatility of the company's stock, the tone of the market, expec- 
tations of earnings, and other factors. To avoid all risk, a company could set the 
subscription price so far below the market price that there is virtually no possibil- 
ity that the market price will fall below it. 

The greater the discount, however, the more shares will have to be issued to 
raise a given amount of money, and the greater the dilution in earnings per 
share. This dilution may be of practical concern, for the investment community 
analyzes closely the growth trend in earnings per share. Sigruficant underpricing 
of the new issue will dampen the growth trend in earnings per share. Although 
theoretically the stockholders are equally well off regardless of the subscription 
price set, in practice the market value of their stock holdings may suffer if in- 
vestors in any way are fooled by the dilution in reported earnings per share. 

The disadvantages of underpricing must be balanced against the risk of the 
market price's falling below the subscription price. The primary consideration in 
setting the subscription price is to reduce the probability of this occurrence to a tol- 
erable level. If, then, the subscription price appears to result in excessive dilution 
and this dilution seems to matter, the company should consider a public issue - ,  
wherein the amount of underpricing is less. For most rights offerings, the sub- 
scription price discount ranges between 10 and 20 percent. 

Other Factors The size of the capital outlay in relation to a stockholder's existing 
ownership of the stock is an influence on the success of a rights offering. Stock- 
holders are likely to be more willing to subscribe to an issue amounting to a 20 
percent addition to the stock they now hold than to an issue amounting to a 50 
percent addition. The mix of existing stockholders may also be a factor. If a sub- 
stantial number of stockholders hold only a few shares, the success of the offering 
may be less than if most stockholders hold units of 100 shares. The balance be- 
tween institutional and individual investors may also bear on the success of the 
rights offering. The current trend and tone of the stock market are influential. If 
the trend is upward and the market is relatively stable in this upward movement, 
the probability of a successful sale is high. The more uncertain the stock mar- 
ket, the greater the underpricing that may be necessary to sell the issue. There are 
times when the market is so unstable that an offering will have to be postponed. 

Standby Underwriting 
A company can ensure the complete success of a rights offering by having an in- 
vestment banker or a group of investment bankers "stand by" to underwrite the 

Standby arrangements unsold portion of the issue. In fact, most companies use a standby arrangement in 
guarantee to  the Issuer that  a rights offering. For this standby commitment, the underwriter charges a fee that 
the funds will be ralsed. varies with the risk involved in the offering. Often the fee consists of two parts: a 

flat fee and an additional fee for each unsold share of stock that the underwriter 
has to buy. From the standpoint of the company issuing the stock, the greater the 
risk of an unsuccessful sale, the more desirable a standby arrangement, although it 
also is more costly. 
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In essence, the underwriter sells a put option to the firm and its shareholders. 
If the stock price declines below the subscription price, the stock will be put to the 
underwriter at the subscription price. That is bad for the underwriter, but it all is 
in the nature of writing options. If the stock price remains above the subscription 
price, rights will be exercised and the underwriter will pocket the standby fee. Be- 
cause of the risk, standby fees are significant and increase with the volatility of the 
stock. Therefore, the company must pay for its put option. 

In view of the high cost of this insurance relative to experience, it is surpris- 
ing that the vast majority of companies have their rights offerings underwritten as 
opposed to the seemingly low-cost uninsured method. Various scholars have tried 
to explain this "paradox" in terms of such things as asymmetric information, fi- 
nancial signaling, transaction costs, flotation costs, and taxes. No explanation is 
entirely satisfactory, and the preponderance of underwritten rights offerings re- 
mains, to a degree, a paradox in academic finance. 

Oversubscriptions 
Another, less used means of increasing the probability that the entire issue will be 
sold is through oversubscriptions. This device gives stockholders not only the 
right to subscribe for their proportional share of the total offering but also the right 
to oversubscribe for any unsold shares. Oversubscriptions are then awarded on a 
pro rata basis relative to the number of unsold shares. Stockholders may subscribe 
to 460,000 shares of a 500,000-share rights offering. Perhaps some of them would 
like to purchase more shares, and their oversubscriptions total 100,000 shares. As a 
result, each stockholder oversubscribing is awarded four-tenths of a share for each 
share oversubscribed. This results in the entire issue being sold. Although the use 
of the oversubscription increases the chances that the issue will be entirely sold, it 
does not assure this occurrence, as does the standby agreement. It is possible that 
the combination of subscriptions and oversubscriptions will fall short of the 
amount of stock the company desires to sell. 

Rights Issue versus Public Offering 
By offering stock first to existing stockholders, the company taps investors who 
are familiar with the operations of the company. The principal sales tool is the 
discount from the current market price, whereas with a public issue, the major 
selling tool is the investment banking organization. When the issue is not un- 
derwritten with a standby arrangement, the flotation costs of a rights offering 
are lower than the costs of an offering to the general public. Therefore, there is 
less drain in the system from the standpoint of existing stockholders. Moreover, 
many stockholders feel that they should be given the first opportunity to buy 
new common shares. 

Offsetting these advantages in the minds of some is that a rights offering will 
have to be sold at a lower price than will an issue to the general public. If 
a company goes to the equity market with reasonable frequency, this means that 
there will be somewhat more dilution with rights offerings than there will 
be with public issues. Even though this consideration is not relevant theoretically, 
many companies wish to minimize dilution. Also, a public offering tends to result 
in a wider distribution of shares, which may be desirable to the company. 

The Puzzle Examined Further Although these factors may have an effect on 
shareholder wealth, we would expect their effect to be slight. The issue remains as 
to why so many companies incur the costs associated with underwriting when 
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they could sell securities through a rights issue without a standby agreement at less 
cost. Hansen and Pinkerton contend that companies that issue securities through a 
rights offering have a different stockholder mix than those that use a public offering2 
The more concentrated the ownership of a company, the lower the merchandising ex- 
pense of a rights offering. These expenses include printing, mailing, stock transfer, 
and payment of fees to a subscription agent to promote the sale. In testing ownership 
patterns for a sample of stock offerings, the authors claim to find a higher concentra- 
tion of ownership for companies that use rights offerings. They suggest the choice of 
offering is a function of the flotation cost structure of the company. 

In a separate paper, Hansen finds that underwritten rights offerings are asso- 
ciated with a price decline of more than 4 percent just prior to the sale.3 This con- 
trasts with a public offering, where there is little price concession. He argues that the 
price dip is a transaction cost for placing new securities. Inasmuch as total transac- 
tion costs (flotation and price concession) are higher for an underwritten rights offer- 
ing, he suggests it is not;urprising that companies prefer public offerings. 

In summary, the introduction of imperfections in the capital markets may ex- 
plain the wide use of public offerings versus rights offerings. Still, the greater di- 
rect flotation cost must be weighed in reaching a financing decision, particularly if 
the price concession is viewed not as a transaction cost but simply as a propor- 
tional renumbering of shares within the family of stockholders. The fact that unin- 
sured rights offerings are used only infrequently in equity financing, despite their 
flotation cost advantage, remains largely a paradox. 

Green Shoe Provision 
With a stock or convertible-security financing, underwriters often obtain an option 
to purchase additional securities at the offering price. Known as a green shoe pro- 
vision (after an actual company), the option usually lasts several weeks after the 
offering. Often the option is for an additional 15 percent of the security offering, 
the maximum allowed. As with any option, the green shoe provision benefits the 
holder. If the security rises in price immediately after the offering, the underwriter 
can exercise the option and purchase additional securities, then sell them at a gain. 
In most situations, however, the underwriter will exercise the option in order to 
deliver securities against a short position. This short position is occasioned by sat- 
isfying demand for the security in the original and after-market. 

FINANCING A FLEDGLING 
When a company is formed, it obviously must be financed. There are a number of 
sources of such financing, and there has evolved in the United States and in certain 
other countries what is known as a private equity market. In this chapter, we con- 
sider several aspects of private equity. In Chapter 24, we will take up two other as- 
pects, namely, leveraged buyoutsand distres~restructurin~. 

Founders and Angels 
For some start-up companies, the founders will have sufficient resources to get 
things launched. They simply will cover living costs, office space rental, and other 
things out of their savings while they formulate a business plan for the product or 

'Robert S. Hansen and Tohn M. Finkerton. "Direct Eauitv Financinn: A Resolution of a Paradox," Tournnl of Fi- . ,  - 
nance, 37 (June 1982), 651-65. 

3Robert S. Hansen, ''The Demise of the Rights Issue," Revim of Financial Studies, 1 (Fall 1988),289-309 
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service they intend to launch. When they have no resources or their resources dry 
up, they may seek funding from one or more angel investors. For the most part, 
these investors are wealthy individuals who are willing to fund what they regard 
as a good idea as long as it is accompanied by competent founders to bring it off. 
Often the investment by each angel is in the $100,000 range, and for this he or she 
receives a sizable equity stake. However, the founders typically retain the great 
majority of the equity. 

The idea may not pan out, and the angel may realize a zero return. For the 
successful company, the return to the angel investor can be extraordinary-several 
hundred percent compounded annually! However, this is the exception rather 
than the rule. Most angel investments provide either no or negligible returns to the 
investor. Founder and angel capital are necessary in order to get the idea formu- 
lated, initially survey the potential market, and develop a business plan that sets 
forth the purpose of the company, its vision, how the product or service will be de- 

Venture capitalists veloped, the market, management needed to carry out the development, and the 
pravlde early stage financing likely financing needed to bring the idea to fruition, to revenue, and ultimately to 
t o  new enterprises. profitability. The next step is to approach venture capitalists for further funding. 

Venture Capital 
Venture capital (VC) represents funds invested in an existing, relatively new enter- 
prise. There are several stages of investment with more or less standard guidelines 
and expectations. 

Stages of VC Financing Seed money is needed to prove a concept-product or 
service. Although usually these needs are small-several hundred thousand dol- 
lars or less--and funded by the entrepreneur or angel investor, on occasion ven- 
ture capitalists will provide such financing. The next stage is start-up, and this 
funding is used to support further research and development and to formulate ini- 
tial marketing and production plans. Perhaps a prototype will be developed. First- 
round financing typically is used to initiate actual production and marketing of 
the product or service. Second-round financing provides working capital for ex- 
pansion of production or of service provision. Assuming lack of profitability, re- 
ceivables and inventories need to be financed. Third-round financing is used to 
further increase sales and to achieve cash-flow breakeven, assuming it has not al- 
ready occurred. Finally, bridge financing may be necessary to carry a company to 
an initial public offering. 

Staged financing is a These stages vary with the situation and with the industry. Seldom will a 
discipline used by the biotech company achieve cash-flow breakeven prior to selling stock to the public. 
venture capital ist  on the In other words, negative profitability and cash flow will occur throughout the time 
entrepreneur. the company is funded by venture capitalists. Although venture capitalists would 

like to bring a company along to profitability, this is not always the case. 

Sources of Venture Capital The sources of venture funding are several. A venture 
capital firm will seek capital in advance from external investors. Such investors in- 
clude (in order of importance): public pension funds, corporate pension funds, en- 
dowments and foundations, bank holding companies, wealthy families and individ- 
uals, insurance companies, and others.4 With money and commitments in hand from 

4See Stephen D. Prowse, "The Economics of the Private Equity Market," Economrc Revie& of the Federal Reserve 
Bankof Dallas (3rd Quarter, 1998), 21-~34. 
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external investors, together with any cash investment the VC firm may have made, 
the VC then goes about investing the funds. This means screening venture appli- 
cants; investigating those passing initial screens as to their merit, known as due dili- 
gence; and ultimately reaching a decision as to whether to fund the venture. 

New venture proposals in the high-technology area are more attractive than 
new ventures in more mundane industries. The reason is simple. In high tech there 
is the perceived possibility of substantial growth and ultimate capital gains. Thus, 
there are a number of venture capital firms in Silicon Valley in California; in 
Austin, Texas; and in the greater Boston area. Whereas high-tech situations, like 
computer hardware and software and biotech, once were the only type of ventures 
funded, this is no longer the case. Some low-tech and service companies lend 
themselves to venture capital financing. The keys are the quality of management 
and the potential market niche for the product or service. 

Structure of Venture-Capital Partnership Investors in a venture capital partner- 
ship come in as limited partners. They sign an agreement calling for an initial in- 
vestment followed by calls by the venture capitalist for additional investments up 
to some maximum committed amount. The venture capitalist is the general part- 
ner and makes all the investment decisions. As general partner, the venture capi- 
talist receives 25 to 30 percent of the ultimate profits of the partnership, known as 
carried interest, together with an annual management fee, usually 2 percent of the 
fund. The carried-interest reward to the general partner is received only when the 
partnership is liquidated and distributions are made to the limited partners. Lim- 
ited partners typically expect returns of 15 percent or more on their capital to com- 
pensate them for the risk and lack of liquidity. The typical venture capital partner- 
ship is liquidated in 7 to 10 years. However, partial payouts can, and usually do, 
occur earlier. The forms of payout include stock of the companies in the portfolio 
that go public and cash where the investment is sold to a strategic corporate buyer. 

Financing Structure Once the venture capitalist has decided to finance a ven- 
ture, the principal vehicle is preferred stock with an equity link. This link can be 
warrants to buy common stock at a nominal price or a conversion feature into 
common (see the next two chapters). ~egotia-tions with management focus on 
how much ownership management will be allowed. The venture capitalist wants 
to control the situation. Often, this means majority ownership and the power to re- . ~ 

place management if necessary. Another device employed ii to phase over time 
the stock allocated to management. For example, management might be given 
one-third of its total stock allocation at the time of the financing, one-third after 5 
years if it meets the goals set forth in the business plan, and one-fifteenth each year 
during the first 5 years as long as things are on target. 

All stock held by management and the venture-capital partnership is illiquid, 
not being registered for a period of years. Known as letter stock, it cannot be sold 
until the issue is registered. This occurs after an initial public offering or at the 
time the business is sold to someone else. 

If a company proves itself, initial start-up financing is followed by several 
rounds of expansion financing described earlier. For the venture capitalist, staged 
financing is a control device with checkpoints where go/no go decisions can be 
made, as opposed to giving the entrepreneur all the money at once. At each stage, 
the value of the equity from previous stages is marked up to what is called the 
pre-offer market price. Though the markup is only a paper entry, it affects the per- 
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centage of ownership given up with the new stage of financing. Venture capital 
financing may carry a company for 5 years. 

Rather than entirely finance a company, venture capitalists often will join to- 
gether in a syndicate. Not only does this spread risk, but it reduces the probability 
of making a mistake. Because different venture capitalists will look at the situation 
from different perspectives, they may discover things overlooked by any single 
venture capitalist. By these and the other control devices described, venture capi- 
talists lessen agency conflicts between themselves and management. 

Venture Capital Portfolio The venture capitalist hopes that all of the companies 
in the partnership portfolio will do well. If a company thrives, it will be profitable 
enough in 4 or 5 years to sell its stock in the public market or to be sold to, or 
merged with, another corporation. In turn, the venture capital partnership will be 
able to sell/exchange its stock for many times what was paid for it. This is one sce- 
nario. Others, unfortunately, are possible. The risks associated with a new venture 
are many, and the frequency of failure can be high. With failure, the investor loses 
everything. The probability distribution of possible returns for most venture capi- 
tal portfolio investments is skewed to the right. That is, there is a significant 
chance that investors will lose all their investment, but there also is some probabil- 
ity that their investment will increase in value fiftyfold. The overall portfolio re- 
turn to the venture capitalist is very sensitive to those few investments that do 
very well, perhaps one or two in ten. 

Initial Public OfSerings 
If the private firm is successful, usually the owners will want to take the company 
public with a sale of stock to outsiders. Often this is prompted by venture capital- 
ists, who wish to realize a cash return on their investment. In other situations, the 
founders simply want to establish a value, and liquidity, for their stock. Whatever 
the motivation, a decision is reached to become a public corporation. There are ex- 
ceptions; some large, successful companies choose to remain private. Bechtel Cor- 
poration is one of the largest construction and engineering companies in the 
world, but it is private. 

Although there are advantages to being a public company, there are also disad- 
vantages. The public company must conform to SEC requirements in having a board 
of directors, disclosing sensitive information, having to employ certain accounting 
conventions, and incurring expenses as a public company not incurred by a private 
one. In addition, there is an investor fixation on quarterly earnings. At times this is a 
hindrance to management in trying to make long-term decisions. More will be said 
about this in Chapter 24, when we examine public companies that go private. Sup- 
pose for now, however, that a private company has decided to go public. 

Underpricing of IPO Most initial public offerings (IPOs) are through an under- 
Initial public offerings writer. Having no previous public market, there is no stock price benchmark. Con- 
(1POs) typically have a sequently, there is more uncertainty than there is when a public company sells ad- 
"POP" in p r i ceon the f i r s t  ditional stock. Empirical studies suggest that on average IPOs are sold at a 
day of trading. significant discount (over 15 percent) from the prices that prevail in the aftermar- 

ket. Several explanations have been offered. There may be an asymmetry in infor- 
mation between the company and the investment banker and among investors 
who are informed in varying degree. Beatty and Ritter posit a reputational effect 
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Japanese Capital Markets Open Up 
Throughout h~story, Japanese f~nancia l  markets have been heav- nanc~a l  markets would become more eff luent In allocating 
~ l y  regulated and protected. Comfortable arrangements abounded, I, more convenient to use, and more l~qu id  An important 
whlch assured Japanese secur~ty dealers and f ~ n a n c ~ a l  ~nst~tut lons one occurred ~n 2000 when NASDAQ Japan was launched. 
reasonable marglns without hav~ng  to prov~de comparable bene- l o ~ n t  venture between the National Assoc~at~on of Securi- 
fits to  consumers of f ~ n a n c ~ a l  services. Caoital flows were stronglv alers i n  the Un~ted States, whlch sponsors the NASDAQ -. 
Influenced by the government and by institutional rtg~dit ies, as stock market In  the Un~ted States, and Softbank Corporatlon of 
opposed to  the p r~va te  marketplace, As a result, capltal drd not 

' 
Japan, a large Internet company The lack of a v~ab le  i n l t ~ a l  pub- 

necessarily flow to tne most productive invesrment opportuni- IIC offering marketp,ace heretofore p u l  a darnper on slan-up 
ties. companies in the high-tech and b~otecn areas as well as on 

Tncn in 1996 came the announcement of "big bang" small and medium-s~ze f rrrls In general. 
deregulation of the f inanc~al  services industry. The intent Nas to NASDAQ Japan is one man festat~on of a new era in 
npcn I I ~  f nanc~a l  markets to comperition, hoth foreign and do- Japancsr f nancial markets, an era of greater competit~on, efh- 
mestic; reduce bureaucratic lnterlerence with the inarkets. and ciency, and vitality. Such changes should stimulate tne real sec- 
make the markets more transparent. As a res,rlt, i t  xas hoped tor of the econo~~iy  w ~ l ?  a more etilcient allocat on of capltal. 

for the investment banker that causes him or her to seek an optimal underpricing5 

If the issue is underpriced too much, the investment banker will lose potential fu- 
ture issues; if too little, potential investors. The authors test this proposition empir- 
ically and find that underwriters with the most deviation from an estimated nor- 
mal underpricing lose market share. 

Another reason for the discount, Ritter argues, is that there are both informed 
and uninformed investors in an IP0.6 The informed investors will invest only in 
successful offerings where share price subsequently rises. Yet some IPOs are un- 
successful and the investor loses money. If the "average" uninformed investor is to 
be drawn into the market, the average return to them must be positive. But it will 
not be if  informed investors invest only in the good deals and uninformed in- 
vestors must pick up all the bad. (A winner's curse: Though they win the bid, they 
are cursed with the outcome.) To lure uninformed investors into the IPO market, 
Ritter suggests the need for a substantial discount. 

For the corporation, the implication is that the initial public stock offering 
will need to be significantly underpriced from what is believed to be its true 
value. This is the price of admission to the public market. If reputational effects 
prevail, investment bankers should be motivated to seek a fair underpricing. 
Due to asymmetric information, however, significant underpricing probably 
will be necessary. Subsequent public offerings will not need to be underpriced 
as much, as a benchmark price will exist and there will be less uncertainty. 

5Randolph P. Beatty and Jay R. Ritter, "Investment B a h g ,  Reputation, and the Underpricing of Initial Public 
Offerings," journal of Finnncinl Economics, 15 (January-Februnly 1986), 213-32. 

'Jay R. Ritter, "The Costs of Going Public," [ournal of Financial Economics, 19 (December 198T), 269-82. 
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While underpricing occurs with seasoned equity issues, it is not nearly as great 
as with an IPO. 

Long-Run Underperformance After the typical runup in price immediately af- 
ter an IPO, the return to investors is not attractive on average. Relative to the 
overall stock market, there is underperformance in the years following the IP0.7 
Perhaps investors are excessively optimistic at the time of the IPO, and the com- 
pany, venture capitalists, and underwriters seize on the opportunity by issuing 
stock. For high-tech and health-care stocks in particular, the cycles of receptivity 
in the stock market are particularly pronounced. This underperformance may 
mean that IPOs are not so much overpriced, as that investors in the immediate af- 
termarket are too optimistic. However, it has been found that most of underper- 
formance is attributable to IPOs that are not venture capitalist-backed. VC- 
backed firms do not seem to significantly underperform, whereas smaller, 
nonventure-backed firms do.8 

INFORMATION EFFECTS 
When a public company announces a security issue, there may be an information 
effect that causes a stock market reaction. Holding constant market movements, 
scholars have found negative stock price reactions (or abnormal returns) to a com- 
mon stock or convertible security issue. Straight debt and preferred stock an- 
nouncements do not tend to show a statistically significant effect. A typical reac- 
tion for stock issue announcements is shown in Fig. 19-2, where days around the 
event are on the horizontal axis and the cumulative average abnormal return, after 
isolating overall market movement effects, is along the vertical axis. As seen, a 
stock price reduction occurs around the announcement date, and it tends to aver- 
age about 3 percent. 

Expectations of Future Cash Flows 
Several explanations have been offered for this phenomenon. For one thing, the se- 
curity issue announcement may be telling us something about future cash flows. 
When a company announces a security issue, the implication is that these funds 
will go to one or more purposes: investment in assets, reduction of debt, stock re- 
purchase or increased dividends, or to make up for lower than expected operating 
cash flows. To the extent an unexpected security sale is associated with the last, the 
event will be bad news and the stock price accordingly may suffer. The cash-flow 
argument for an information effect is associated with Miller and Rock? 

'5 .e  In\. R. ktrer, "lhe Long-Kun I'erinrmance of lnlhal I'ubltc Orfenngs." loumal cl'l lnance 46 ,March 1 9 9 1 , .  
269-S2; Tim 1 oughnn, ' kYSE vr N~,daq Kclurnb hlarkcr hllcrvxruclure or Lhc Pwr  I'criormancr of IPO,"' j u b m l  
or I mnd~rrnl C<nr,?n!P;. 71 (April 199;). 241 -60. loshua I emer " k n t u r r  Canitall-c. and the Derlilnn lo Go Puhlic." 
journal of Financial ~conornic; 35 (JUG 1994), 293-316; and Loughran and ktter, "Tne New Issues Puzzle," Journal of 
Finance, 50 (March 1995). 23-51. 

BAlon Brav and Paul A. Gompers, "Myth or Reality? The Long-Run Underperformance of Initial Public Offer- 
ings: Evidence from Venture and Nonventure Capital-Backed Companies," Journal of Finance, 52 (December 1997). 
1791-1 821 

'Metton H. Miller and Kevin Rock, "Dividend Policy under Asvmrnehic Information," Tourno1 o f  Finance, 40 
IScprernl~er IYSjl, 1031 31. Lt tesnng analysts iurecarts of earnlnys f o l l o ~ ~ n g  announcement, of equitv oriermgs, I'e- 
Ier Alan Hm~ls. ' C'ommsn Stork Olfrrmds and F.>rnings F~pcslal~ons t\ Tcsl ~f 11ic Rclcase of L'nl.~\,urable Init,rn,a- 
lion, ' luarn.1 ~ ( F i n ~ t i r u .  47 (heptember 19Y2,, 1917-36, found evldmre ronststent u ~ t h  the ofknng4 ronv~vinz unfa- . - 
vorable information about thelevel of future e a m g s .  
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Asymmetric Information 
A second effect has to do with asymmetric information between investors and 
management. In this argument, associated with Myers and Majluf, potential in- 

Asymmetric information vestors in securities have less information than management, and management 
between ~nvestors and tends to issue securities when the market's assessment of their value is higher than 
management 1s the its asses~rnent.'~ This would be particularly true with common stock, where in- 
foundation for an vestors have only a residual claim to income and assets. Because cash flows are af- 
~nformat~on effect. fected when a new security is offered, an asymmetric information effect is difficult 

to sort out using new issue data. 
With an exchange offering of one security for another, however, cash flows 

are not affected. When empirical studies on exchange offers are categorized into 
those that increase leverage and those that decrease leverage, the results are strik- 
ing." Leverage-increasing transactions are accompanied by positive abnormal 
stock returns in the 2 days prior to announcement, while leverage-reducing trans- 
actions are accompanied by negative returns. The effect is greatest for debt for 
common exchanges (positive return) and common for debt exchanges (negative re- 
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turn). Thus, the evidence is consistent with asymmetric information where man- 
agers are more likely to issue debt when they believe the common stock is under- 
priced in the market and to issue common when it is believed to be overpriced. 

Underperformance of Seasoned Equity Offerings This seems to be supported 
by empirical evidence that shows seasoned equity offerings (non-IPOs) under- 
performing nonissuing public corporations on average.12 While the underperfor- 
mance is not as great as that which occurs for IPOs, it is still substantial. The tim- 
ing is such that management on average seems to be able to sell overvalued stock 
when there is opportunity to do so. Although the theory suggests that this should 
be done, investors should beware. 

When companies finance their long-term needs 
externally, they may obtain funds from the cap- 
ital markets. If the financing involves a public 
offering, the company often will use the ser- 
vices of an investment bankiig firm. The in- 
vestment banker's principal functions are risk 
bearing, or underwriting, and selling the secu- 
rities. For these functions, the investment bank- 
ing firm is compensated by the spread between 
the price it pays for the securities and the price 
at which it resells the securities to investors. 
The offering itself can be either a traditional 
underwriting or, in the case of a large corpora- 
tion, a shelf registration. With a shelf registra- 
tion, a company sells securities "off the shelf" 
without the delays associated with a lengthy 
registration process. 

A company may gve its existing stock- 
holders the first opportunity to purchase a new 
security issue on a privileged subscription basis. 
This type of issue is known as a rights offering, 
because existing stockholders receive one right 
for each share of stock they hold. A right repre- 
sents an option to buy the new security at the 
subscription price, and it takes a specjfied num- 
ber of rights to purchase the security. Depending 
on the relationship between the current market 
price of the stock and the subscription price, a 
right usually will have a market value. Security 
offerings to the general public and offerings on a 
privileged subscription basis must comply with 

federal and state regulations. The enforcement 
agency for the federal government is the Securi- 
ties and Exchange Commission, whose authority 
encompasses both the sale of new securities and 
the trading of existing securities in the secondary 
market. 

In its early stages, a company needs fi- 
nancing. One source is the venture capitalist 
who specializes in financing new enterprises, 
particularly if they involve high technology. If 
the company is successful, it often will "go 
public" with an initial public offering of com- 
mon stock. Because there is no benchmark 
stock price, much uncertainty exists and the 
new issue usually must be sold at a sizable dis- 
count from the price that will prevail in the 
after-market. 

The announcement of a debt or stock is- 
sue may be accompanied by a stock market re- 
action. For one thing, the announcement may 
connote information about future cash flows of 
the company. Or the reaction may be due to 
asymmetric information between investors and 
management. The latter presumes manage- 
ment will finance with stock when it believes 
the stock is overvalued and with debt when it 
is believed to be undervalued. Empirical evi- 
dence is consistent with both of these notions, 
so the financial manager must recognize the 
likelihood of an information effect when issu- 
ing securities. 

'% Lmghran and Ritter. "The New Issues Puzzle." 
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8rJ i  Self-Correct ion Problems 

1. The Homex Company wishes to raise $5 million in additional equity capital 
through a traditional underwriting. After considering the potential difficulty 
of selling the shares, the investment banker decides that the selling concession 
should be between 3 percent and 4 percent of the value of the issue. When the 
risks of underwriting are evaluated, it is decided that the selling concession 
should constitute between 50 and 60 percent of the gross spread. If the man- 
ager's fee (which constitutes part of the underwriting profit) is taken to be 15 
percent of the gross spread, answer the following questions. 

a. Assuming that the selling concession is set at 4 percent of gross pro- 
ceeds and 50 percent of the gross spread, what would be the dollar 
value of the manager's fee, net underwriting profit, selling conces- 
sion, and gross spread on the Homex underwriting? 

b. Rework part a, assuming that the selling concession was set at 3 per- 
cent of gross proceeds and 60 percent of the gross spread. 

c. Assuming that the managing underwriter underwrote 25 percent and 
sold 20 percent of the issue, what would be the manager's total com- 
pensation under (1) part a? (2) part b? 

2. The stock of the Dunbar Company is selling for $150 per share. The company 
issues rights to subscribe for one additional share of stock at $125 a share, for 
each nine held. Compute the theoretical value of: 

a. A right when the stock is selling rights-on. 
- - 

b. One share of stock when it goes ex-rights. 
c. A right when the stock sells ex-rights and the actual market price goes 

to $143 per share. 

1. Caldacci Copper Company, a risky company, needs to raise $75 million in 
long-term debt funds. The company is negotiating the offering through First 
Columbia Corporation. First Columbia believes it can bring together a syndi- 
cate of investment bankers to underwrite and sell the issue. The bonds will be 
given a coupon rate, so that they may be priced to the public at their face 
value of $1,000. The selling concession will be $6 per bond; in addition, admii- 
istrative expenses of $115,000 will be incurred. Typically, First Columbia re- 
quires a manager's fee of 15 percent of the total spread. To sell this issue, it 
feels that the underwriting commission, net of expenses, and manager's fee 
must be 25 percent of the total spread. 

a. What will be (1) the total spread? (2) the total spread per bond? 
b. What will be the net proceeds of the issue to Caldacci Copper? 
c. What is the selling concession as a percentage of the total spread? 
d. What are the total costs of issuing the securities as a percentage of the 

net proceeds to the company? 
- ~ 

2. Black Telecommunications Company needs to raise $1.8 billion (face value) of 
debt funds over the next 2 years. If it were to use traditional underwritings, 
the company would expect to have six underwritings over the 2-year span. 
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The underwriter spread would likely be $7.50 per bond, and out-of-pocket ex- 
penses paid by the company would total $350,000 per underwriting. With 
shelf registrations, the average size of offering would probably be $75 million. 
Here the estimated spread is $3 per bond, and out-of-pocket expenses of 
$40,000 per issue are expected. 

a. Ignoring interest costs, what are the total absolute costs of flotation 
over the 2 years for the traditional underwriting method of offering 
securities? 

b. For the shelf registration method? 
c. Which is lower? 

3. Two different companies are considering rights offerings. The current market 
price per share is $48 in both cases. To allow for fluctuations in market price, 
company X wants to set a subscription price of $42. Company Y feels a sub- 
scription price of $41.50 is in order. The number of rights necessary to pur- 
chase an additional share is 14 for company X and 4 for company Y. 

- ~ 

a. Which company has the larger stock issue relatively? Is it the larger 
stock issue in absolute terms? 

b. In which case is there less risk that the market price will fall below the 
subscription price? 

4. The stock of the National Corporation is selling for $50 per share. The company 
then issues rights to subscribe to one new share at $40 for each five rights held. 

a. What is the theoretical value of a right when the stock is selling rights- 
on? 

b. What is the theoretical value of one share of stock when it goes ex- 
rights? 

c. What is the theoretical value of a right when the stock sells ex-rights 
at $50? 

d. Joe Speculator has $1,000 at the time National stock goes ex-rights at 
$50 per share. He feels that the price of the stock will rise to $60 by the 
time the rights expire. Compute his return on his $1,000 if he (1) buys 
National stock at $50, or (2) buys the rights at the price computed in 
part c, assuming hi price expectations are valid. 

5. Instead of a rights offering, National Corporation (see Problem 4) could under- 
take a public offering of $45 per share with a 6 percent gross spread. National 
currently has 1 million shares outstanding and earns $4 million a year. All eam- 
ings are paid in dividends. In either case, National would sell enough shares to 
raise $8 million, which would be invested at an after-tax return of 10 percent. 

a. Compute the earnings per share, dividends per share, and market 
price of the stock (assuming a 12.5 P/E ratio) for (1) the rights offering 
and (2) the public offering alternatives. 

b. Mr. Brown owns one share of National stock. On a rights offering, he 
will sell the right (assume for $2), thereby reducing his investment to 
$48. On a public offering, he would not buy any more shares. Com- 
pute Brown's earnings and dividend return on his investment and his 
price gain or loss on his investment under each of the two financing 
alternatives facing National. 

6.  Zeus Electronics Company is a new enterprise formed to exploit a technologi- 
cal innovation. It is to be capitalized with $6 million in equity, of which ven- 
ture capitalists are being asked to provide $5.6 million. For this cash invest- 
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ment, venture capitalists will receive 70 percent of the common stock, with the 
management/founders keeping 30 percent. At the end of 6 years, manage- 
ment believes that the equity portion of the company is likely to be worth $50 
million. At that time, it envisions an initial public offering where venture capi- 
talists and the management/founders can sell all their stock if they so choose. 
For initial public offerings, a discount of 20 percent is believed to be required 
from the "true" worth of the company. While $50 million is the most likely 
"true" value of the company's stock 6 years hence, there is a 30 percent proba- 
bility the company will fail and be worth nothing to stockholders and a 20 per- 
cent probability that its true worth (equity portion) will be worth $80 million. 

a. If the most likely value prevails, what will be the compound annual 
return on investment to a venture capitalist who decides to sell stock 
at the end of 6 years? 

b. What is the compound expected annual return based on all possibilities? 
7. Doubletree Foods, Inc., is considering either a new stock issue or a new debt 

issue to raise capital. What are the likely information effect and stock market 
reaction that accompany the announcement of (a) a stock issue? (b) a debt is- 
sue? Why? 

GS = 8% X $5,000,000 = $400,000 
SC = $200,000 
MF = $60,000 
Net UP = $140,000 

b. SC = 3% of GP = 60% of GS 
GS = 5% X $5,000,000 = $250,000 
SC = $150,000 
MF = $37,500 
Net W = $62,500 

c. Case A: $60,000 + .25($140,000) + .20($200,000) = $135,000 
Case B: $37,500 + .25($62,500) + .20($150,000) = $83,125 
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and Pension Liability 

N ow that we know how securities are issued and how standpoint of common stockholders, preferred stock represents a 

fixed-income securities are used in general, it is time to look form of leverage and must be evaluated in much the same way as 

at specific instruments. In this chapter we take up a wide debt. This is followed by a discussion of what for many companies is 

spectrum of long-term debt instruments available to a company, their largest single l iabl l i t~.  the obligation to Pay pensions to Past 

consider certain conceptual and valuation issues assoc~ated with and present employees. 

them, and evaluate the use of preferred stock financing. From the 

FEATURES OF DEBT 
The holders of a company's long-term debt, of course, are creditors. Generally 
they cannot exercise control over the company and do not have a voice in man- 
agement. If the company violates any of the provisions of the debt contract, 
then these holders may be able to exert some influence on the direction of 
the company. Holders of long-term debt do not participate in the residual earn- 
ings of the company; instead, their return is fixed. Their debt instrument has a 
specific maturity, whereas a share of common or preferred stock does not. In liq- 
uidation, the claim of debt holders is before that of preferred and common 
stockholders. Depending on the nature of the debt instrument, however, there 
may be differences in the priority of claim among the various creditors of a 
company. 

Some Definitions 
The fixed return of a long-term debt instrument is denoted by the coupon rate. A 
7: percent debenture indicates that the issuer will pay bondholders $37.50 semian- 
nually for every $1,000 face value bond they hold. The yield to maturity on a bond 
is determined by solving for the rate of discount that equates the present value of 
principal and interest payments with the current market price of the bond. (See 
Chapter 2 for the mathematics of bond interest.) The yield on a bond is the same as 
the internal rate of return for an investment project. 
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Fixed-income securities 
provide returns constrained 
on the upside to  the coupon 
paid. 

The Trustee A company issuing bonds to the public designates a qualified trustee 
to represent the interests of the bondholders. The obligations of a trustee are speci- 
fied in the Trust Indenture Act of 1939, administered by the Securities and Ex- 
change Commission. The trustee's responsibilities are to authenticate the bond is- 
sue's legality at the time of issuance, to watch over the financial condition and 
behavior of the borrower to make sure all contractual obligations are carried out, 
and to initiate appropriate actions if the borrower does not meet any of these 
obligations. The trustee is compensated directly by the corporation, a compensa- 
tion that adds to the cost of borrowing. 

Indenture The legal agreement between the corporation issuing the bonds and 
the trustee, who represents the bondholders, is defined in the indenture. The in- 
denture contains the terms of the bond issue as well as the restrictions placed on 
the company. These restrictions, known as protective covenants, are very similar 
to those contained in a term loan agreement. Because we analyzed protective 
covenants in detail in Chapter 16, it is not necessary to describe these restrictions 
here. The terms contained in the indenture are established jointly by the borrower 
and the underwriter along with the trustee. If the corporation defaults under any 
of the provisions of the indenture, the trustee, on behalf of the bondholders, can 
take action to correct the situation. If not satisfied the trustee then can call for the 
immediate payment of all outstanding bonds. 

Bond Ratings 
The creditworthiness of a publicly traded debt instrument often is judged by in- 
vestors in terms of the credit rating assigned to it by investment agencies. The 
principal rating agencies are Moody's Investors Service and Standard & Poor's. 
The issuer of a new corporate bond contracts with the agency to evaluate and rate 
the bond as well as to update the rating throughout the bond's life. Based on their 
evaluations, the agencies give their opinion <the form of letter grades, which are 
published for use by investors. In their ratings, the agencies attempt to rank issues 
according to the probability of default. 

As described in Chapter 10, the highest-grade issues, whose risk of default is 
felt to be negligible, are rated AAA, followed by AA, A, BBB, BB, B, and so forth 
through C and D, which are the lowest grades of the two agencies, respectively. 
The first four grades mentioned are considered to represent investment-quality is- 
sues, whereas other rated bonds are considered speculative. For each rating cate- 
gory, a modifier is applied. For example, Aa-1 means that a security is in the 
higher end of the Aa rating category A-3 indicates that a security is in the lower 
end of the A category, whereas A-2 reflects the midrange. 

High-Yield Bonds 
During the 1980s, there developed an active market for noninvestment-grade 
bonds. These are bonds with a grade of BB or less (Ba or less using Moody's), and 
they are called "junk" or "high-yield bonds. The market was promulgated by the 
investment banking firm of Drexel Burnham Lambert, which dominated this mar- 
ket until its demise in 1990. A number of companies used the market to raise billions 
of dollars of funds, displacing what was previously bank and private-placement fi- 
nancing. In addition, high-yield bonds were used in acquisitions and leveraged 
buyouts (topics taken up in Chapters 23 and 24). 

The principal investors in junk bonds are high-yield bond mutual funds, 
though other institutional investors buy them as well. A secondary market of sorts 
exists, but in any kind of "flight to quality" in the bond markets, such Liquidity 
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dries up. In the late 1980s, bonds issued in connection with highly leveraged trans- 
actions (i.e., leveraged buyouts) began to experience difficulty and many de- 

~ i ~ h - ~ i ~ l d  debt is tha t  faulted. Investors lost confidence, and there was a sharp drop in new issues. From 
rated BaIBB or below, the shambles of late 1990, the situation improved. Default rates abated, and junk 
the speculative grades. bonds increased in price. There was a revival in junk bond financing by corpora- 

tions, as investors looked for yield opportunities. As a result, substantial amounts 
of funds were raised in this market from 1993 to 1998. In late 1998 there developed 
a "flight to quality" in bond investing, and liquidity in the market for lower-grade 
bonds dried up. The trades that did take place were at 6 percent or more above 
yields for Treasury securities of the same maturity. It was very difficult for the 
lower-grade corporation to issue bonds to the public. By 2000, this difficulty 
abated and noninvestment-grade companies were able to tap this market. 

While high-yield bonds are a viable means of financing for some companies, 
it must be recognized that there are windows of opportunity. In an unstable mar- 
ket, few investors are to be found. A company dependent on this market will face 
a financing crisis at such a time. 

Sinking Funds - 
The retirement of bonds may be accomplished in a number of ways: by payment at 
final maturity, by conversion if the bonds are convertible, by calling the bonds if 
there is a call feature, or by periodic repayment. Periodic repayment of the debt is 
possible if the bond issue is a sinking-fund issue. Conversion is discussed in Chap- 
ter 21, and calling is examined later in this chapter. 

The majority of corporate bond issues carry a provision for a sinking fund, 
which requires the corporation to make periodic sinking-fund payments to a 
trustee, to retire a specified face amount of bonds each period. Many sinking funds 
begin not at the time of issuance but after a period of 5 or 10 years. The sinkiig- 
fund retirement of a bond issue can take two forms: 

S i n k i n g  f u n d s  retire a 
portion of the bonds prior 
to  maturity. 

1. The corporation can make a cash payment to the trustee, who in turn 
calls the bonds for redemption at the sinking-fund call price. (This usu- 
ally is lower than the regular call price of a bond, often being the face 
value of the instrument.) The bonds themselves are called on a lottery ba- 
sis by their serial numbers, which are published in the Wall Street Journal 
and other papers. 

2. The corporation can purchase bonds in the open market and pay the 
trustee by delivering to it a given number of bonds. 

Issuer's Option The corporation should purchase the bonds in the open market as 
long as the market price is less than the sinking-fund call price; when the market 
price exceeds the call price, it should make cash payments to the trustee. In this con- 
text, the sinking fund represents a delivery option to the corporation. It can satisfy 
the provision by paying cash to the trustee or by repurchasing bonds in the market. 
Expressed differently, it has an option to retire debt at the sinking-fund call price or 
at the market price, whichever is lower. Lf interest rates increase and/or credit qual- 
ity deteriorates, the bond's price will decline in relation to the sinking-fund call 
price. As a result, the delivery option can have significant value. As with any option, 
it works to the advantage of the holder, in this case the corporation, and to the disad- 
vantage of bondholders. The greater the volatility of interest rates and/or volatility 
of firm value, the more valuable the option to the corporation. 

However, the sinking-fund provision may benefit the bondholder. By deliv- 
ering bonds whose cost is lower than the call price, the company conserves cash, 



592 Part V1  Capital Market  Management  and Risk Financing 

which may lower the probability of default. Because of the orderly retirement of 
sinking-fund debt, known as the amortization effect, some feel that it has less de- 
fault risk than nonsinking-fund debt. In addition, steady repurchase activity adds 
liquidity to the market, which may be beneficial to investors. 

The two factors discussed work in opposite directions.' The delivery option 
works to the disadvantage of bondholders, but amortization and other things that 
reduce risk and/or increase liquidity work to their advantage. The limited empiri- 
cal evidence available supports both effects, but the amortization effect somewhat 
more so. 

Nasty Accumulators! Some corporations, in purchasing bonds for sinking-fund 
payment, find that accumulators have gotten there first. Accumulators are institu- 
tional or other investors that buy bonds in advance of the corporation going into 
the market to acquire them for sinking funds. If supply is sufficiently restricted, 
the corporation will be able to purchase bonds only by bidding up the price. In 
this way, the accumulator hopes to sell the bonds at an inflated price, knowing the 
corporation must purchase them to satisfy the sinking-fund requirement. Imper- 
fections allow the accumulator to partially corner the market, thereby forcing the 
corporation to pay the inflated price. Although perfectly legal, accumulation is not 
looked on with favor by financial managers. Only when the bonds sell at a dis- 
count from the sinking-fund call price, of course, does accumulation occur. Other- 
wise, the corporation will make a cash payment to the trustee, who will purchase 
the bonds at the sinking-fund call price. 

Floating-Rate Notes 
Instead of a fixed interest rate over the life of the debt instrument, the interest rate 
can float with some short-term rate, such as the London Interbank Offered Rate 
(LIBOR) or the Treasury bill or commercial paper rate. In a volatile interest-rate en- 
vironment, corporations are reluctant to commit to long-term debt. Floating-rate 
notes (FRNs) are looked to as a way to reduce some of the risk of volatile interest 
rates. A typical FRN might have a 5-year maturity with the interest rate adjusted 

European Corporate Bond Issuance 
Until recently the European bond market was a rather ~ n h  en larger. Issues of upwards to $1 bllllon now are possi- 
pitable place for the corporation. It was dlff~cult to do a large are issues of 10 years or longer, both unthinkable several 
sue, l ~ke  $5DO million, and longer-term maturities slmply w ago. Whereas once only highly rated debt (triple or double 
not possible. The bond market was not sufficiently developed t as possible, recently about one-quarter of the debt lssu 
provide the depth and breadth necessary to be attractrve to been t r~ple B or below. The largest issuance has emanat 
corporate f~nanc~a l  offlcer. Wlth the advent of the Euro currency from corporations In the United Kingdom, France, 
In 1999 (see Chapter 251, all of that changed. A bond issue de- Ita y-not surprising given the economic clout of these coun- 
nominated in the Euro has become the vehicle of choice for many tr~es. The dedelopment of a vlable European corporate bond mar- 
a corporate financial officer engaged in cross-oorder financ ng. ket has been a welcome addltlon to rne flexibdity accorded chief 
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every 3 months in keeping with changes in the LIBOR rate. An initial interest rate 
is set for the first 3 months, but after that the instrument might provide an interest 
rate 1 percent above 3-month LIBOR. 

Often a minimum or floor rate is specified, and there may be some special 
features, such as options, a declining spread, or even a fixed-rate provision after a 
specified change in rates. The FRN is a financial innovation that came about in re- 
sponse to volatile interest rates. During such times, its use is widespread. 

TYPES OF DEBT FINANCING 
Moving now to fixed-rate, long-term debt instruments, we consider the various 
kinds. With the exception of income bonds, all are widely employed. 

Debentures 
The term debenture usually applies to the unsecured bonds of a corporation. In- 
vestors look to the earning power of the corporation as their security. Because these 
general credit bonds are not secured by specific property, in the event of liquidation 
the holder becomes a general creditor. Although the bonds are unsecured, debenture 
holders are protected by the restrictions imposed in the indenture, particularly the 
negative pledge clause, which precludes the corporation from pledging its assets to 
other creditors. This provision safeguards the investor in that the borrower's as- 
sets will not be impaired in the future. Because debenture holders must look to the 
general credit of the borrower to meet principal and interest payments, only well- 
established and creditworthy companies are able to issue debentures. 

Subordinated Debentures 
Subordinated debentures represent debt that ranks behind debt senior to these 
debentures with respect to the claim on assets. In the event of liquidation, subordi- 
nated debenture holders usually receive settlement only if all senior creditors are 
paid the full amount owed them. These holders still would rank ahead of pre- 
ferred stockholders in the event of liquidation. The existence of subordinated 
debentures may work to the advantage of senior holders, because senior holders 
are able to assume the claims of the subordinated debenture holders. To illustrate: 
A corporation is liquidated for $600,000. It had $400,000 in straight debentures out- 
standing, $400,000 in subordinated debentures outstanding, and $400,000 in obli- 
gations owed to general creditors. One might suppose that the straight debenture 
holders and the general creditors would have an equal and prior claim in liquida- 
tion, that each would receive $300,000. The fact is, the straight debenture holders 
are entitled to the subordinated debenture holders' claims, giving them $800,000 in 
total claims. As a result, they are entitled to two-thirds of the liquidating value, or 
$400,000, whereas general creditors are entitled to only one-third, or $200,000. 

Because of the nature of the claim, a straight subordinated debenture issue 
has to provide a yield higher than a regular debenture issue in order to be attrac- 
tive to investors. Frequently, subordinated debentures are convertible into com- 
mon stock and therefore may sell at a yield that is less than what the company 
would have to pay on an ordinary debenture. 

Mortgage Bonds 
A mortgage bond issue is secured by a lien on specific assets of the corporation- 
usually fixed assets. The specific property securing the bonds is described in detail 
in the mortgage, which is the legal document giving the bondholder a lien on the 
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property. As with other secured lending arrangements, the market value of the col- 
lateral should exceed the amount of the bond issue by a reasonable margin of 
safety. If the corporation defaults in any of the provisions of the bond indenture, 
the trustee, on behalf of the bondholders, has the power to foreclose. In a foreclo- 
sure, the trustee takes over the property and sells it, using the proceeds to pay the 
bonds. If the proceeds are less than the amount of the issue outstanding, the bond- 
holders become general creditors for the residual amount. A company may have 
more than one bond issue secured by the same property. If a bond issue is secured 
by a second mortgage and the first mortgagee forecloses, the first-mortgage bond- 
holders must be paid the full amount owed them before there can be any distribu- 
tion to the second-mortgage bondholders. 

Income Bonds 
A company is obligated to pay interest on an income bond only when it is earned. 
There may be a cumulative feature in the issue where unpaid interest in a particu- 
lar year accumulates. If the company does generate earnings, it will have to pay 
the cumulative interest to the extent that earnings permit. However, the curnula- 
tive obligation usually is limited to no more than 3 years. As should be evident, 
this type of security offers the investor a rather weak promise of a fixed return. 
Nevertheless, the income bond is still senior to preferred and common stock, as 
well as to any subordinated debt. Unlike preferred stock dividends, the interest 
payment is deductible for tax purposes. Because income bonds are not popular 
with investors, they have been used principally in reorganizations. 

Equipment Trust Certificates 
Although equipment trust financing is a form of lease financing, the certificates 
themselves represent an intermediate- to long-term fixed-income investment. This 
method of financing is used by railroads to finance the acquisition of rolling stock. 
Under this method, the railroad arranges with a trustee to purchase equipment 
from a manufacturer. The railroad signs a contract with the manufacturer for the 
construction of specific equipment. When the equipment is delivered, equipment 
trust certificates are sold to investors. 

The proceeds of this sale, together with the down payment by the railroad, 
are used to pay the manufacturer. Title to the equipment is held by the trustee, 
who in turn leases the equipment to the railroad. Lease payments are used by the 
trustee to pay a fixed return on the certificates outstanding-actually a divi- 
dend-and to retire a specified portion of the certificates at regular intervals. 
Upon the final lease payment by the railroad, the last of the certificates is retired, 
and title to the equipment passes to the railroad. 

The duration of the lease varies according to the equipment involved, but 15 
years is common. Because rolling stock is essential to the operation of a railroad 
and it has a ready market value, equipment trust cerwcates enjoy a very high 
standing as fixed-income investments. As a result, railroads are able to acquire cars 
and locomotives on favorable financing terms. Airlines, too, use a form of equip- 
ment trust certificate to finance jet aircraft. Usually, airlines' certificates are sold to 
institutional investors; some issues are sold to the public. 

Equity-Linked Debt 
Sometimes the investor in the debt instruments of a company is given an option 
on common stock. With debt + warrants, the debt holder has an option to purchase 
the common stock of the company and he or she continues to hold the debt instru- 
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ment. The warrant is an "equity sweetener" to make the instrument more attrac- 
tive. A convertible bond is one that may be exchanged, at the option of the holder, 
into a certain number of shares of common stock of the corporation. The number 
of shares into which the bond is convertible is specified in the bond indenture, and 
these shares remain unissued until actual conversion. With exchangeable debt, the 
debt can be exchanged into shares of stock of another corporation. These and other 
equity-linked debt arrangements are considered in depth in Chapter 21. 

Project Financing 
The term project financing describes a variety of financing arrangements for large, 
individual investment projects. Often a separate legal entity is formed to own the 
project. Suppliers of capital then look at the earnings stream of the project for re- 
payment of their loan or for the return on their equity investment. Often, the proj- 
ects involve energy: not only large explorations of gas, oil, and coal but also 
tankers, port facilities, refineries, and pipelines. Other projects include mineral ex- 

A - * ,  

traction operations, aluminum plants, fertilizer plants, and, very important, power 
plants. An example of the latter is a cogeneration project. 

Relation to Sponsor Projects of this sort require huge amounts of capital, often 
beyond the reach of a single company. Many times a consortium of companies is 
formed to spread risk and to finance the project. Part of the capital comes from eq- 
uity participations by the companies, and the rest comes from lenders or lessors. If 
the loan or lease is on a nonrecourse basis, the lender or lessor pays exclusive at- 
tention to the size of the equity participation and to the economic feasibility of the 
project. In other words, the lender or lesso~ can look only to the project for payout, 
so the larger the equity cushion and the greater the confidence that can be placed 
in the projections, the better the project. In another type of arrangement, each 
sponsor may guarantee its share of the project's obligations. Under these circum- 
stances, the lender or lessor places emphasis on the creditworthiness of the spon- 
sors as well as on the economic feasibility of the project. 

Sharing Rules For the sponsors of the project there are several types of sharing 
rules. In a "take-or-pay" arrangement, each sponsor agrees to purchase a specific per- 
centage of the output of the project and to pay that percentage of the operating costs 
of the project plus debt-servicing charges. This obligation exists whether or not out- 
put actually occurs. When pipelines are involved, the type of sharing rule is fre- 
quently a "throughput" arrangement. Here each sponsor is required to ship through 
the facility a certain amount, or percentage, of product. If the total shipped is insuffi- 
cient to cover the expenses of running the facility, sponsors are assessed additional 
amounts to cover the shortfall. The amount of assessment is proportional to their par- 
ticipation. The maturity of the loan or lease corresponds to the likely ab

ili

ty of the 
project to generate cash over time. Although the financing need not be long term, in 
most cases it extends over a period of 8 or more years. 

CALL FEATURE AND REFUNDING 
Debt instruments often contain embedded options. One example is the sinking- 
fund provision previously considered; another is the call feature. This feature 
gives the issuer the option to buy back a debt instrument at a specified price before 
maturity. The price at which this occurs is known as the call price. When a bond is 
callable, the call price usually is above the face value of the bond and decreases 
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A call feature is an option 
to the issuer to retire the 
debt early; it works to the 
investor's disadvantage. 

over time. Frequently, the call price in the first year is established at 1 year's inter- 
est above the face value of the bond. If the coupon rate is 9 percent, the initial call 
price may be $109 ($1,090 per $1,000 face value). 

Forms of the Provision 
The call feature itself may take several forms. The security may be immediately 
callable, which simply means that the instrument may be bought back by the is- 
suer at the call price at any time. Even here, the investor is partially protected from 
a call because the initial call price is above the face value of the bond. Moreover, 
there are a number of expenses and inconveniences associated with refunding a 
bond issue that must be factored in by the borrower before a decision to call a 
bond issue is made. However, should interest rates decline significantly, the issuer 
may wish to call the bond. Rather than being immediately callable, the call pn i i -  
sion may be deferred for a period of time. This means that the instrument cannot 
be called during the deferment period; thus, the investor is protected from a call. 

Though many corporate bond issues have a call feature, the relative use of 
the provision varies over time. When interest rates are low and investors demand 
what corporations regard as too high a premium in yield, noncallable bonds are 
issued. This was the case in the 1990s, when most bond issues were noncallable. 
This experience contrasts with that of the 1970s, when almost all were callable. 
When corporate bonds are callable, they usually provide the investor with de- 
ferred call protection. For a long-term industrial bond issue, the typical deferment 
period is 10 years, whereas that for a public utility is 5 years. 

The call provision gives the company flexibility. If interest rates should de- 
cline significantly, it can caU the bonds and refinance the issue at a lower interest 
cost. Thus, the company does not have to wait until the final maturity to refinance. 
In addition, the provision may be advantageous to the company if it finds any of 
the protective covenants in the bond indenture to be unduly restrictive. 

Refunding versus Redemption 
The deferment period protects the investor from early call. However, this protec- 
tion is not always what it seems. Many issues reserve the right to redeem a bond 
issue at any time under a set of conditions different from those that govern the 
call. In most bond indentures, call deferment is restricted to situations where a re- 
funding takes place. By refunding, we mean refinancing the bond issue with a 
new bond issue at a lower interest cost. 

However, many bond issues can be redeemed provided the source of the re- 
demption is not a refunding. It may be the issuer has excess liquidity, or it can sell 
assets. It might issue common stock or be acquired in a merger. As long as the 
funds used to redeem the bond issue do not come from a new one, the investor has 
no call protection. As though this were not bad enough, the redemption price often 
is the face value of the bond as opposed to the higher call price. The line of demar- 
cation between a call and a redemption is blurred. For example, if  a company re- 
deems a bond issue out of cash and later issues bonds to restore its liquidity, is it a 
redemption or a call? Sometimes legal redress is sought, but seldom does the in- 
vestor win. 

Value of Call Privilege 
Although the call privilege is beneficial to the issuing corporation, it works to the 
detriment of investors. If interest rates fall and the bond issue is called, they can 
invest in other bonds only at a sacrifice in yield to maturity. Consequently, the call 
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privilege usually does not come free to the borrower. Its cost, or value, is measured 
at the time of issuance by the difference in yield on the callable bond and the yield 
that would be necessary if the security were noncallable. This value is determined 
by supply and demand forces in the market for callable securities. When interest 
rates are high and expected to fall, the call feature is likely to have significant 
value. Investors are unwilling to invest in callable bonds unless such bonds yield 
more than bonds that are noncallable, all other things the same. In other words, 
they must be compensated for assuming the risk that the bonds might be called. 
On the other hand, borrowers are willing to pay a premium in yield for the call 
privilege in the belief that yields will fall and that it will be advantageous to re- 
fund the bonds. 

When interest rates are low and expected to rise, the call privilege may have 
a negligible value in that the company might pay the same yield if there were no 
call privilege. The key factor is that the borrower has to be able to refund the issue 
at a profit and that cannot be done unless interest rates drop significantly, for the 
issuer must pay the call price-w

hi

ch is usually at a premium above face value- 
as well as the flotation costs involved in refinancing. If there is no probability that 
the borrower can refund the issue at a profit, the call privilege is unlikely to have a 
value. 

Valuation in an Option Pricing Context The call feature, of course, is an option 
given by investors to the corporation. Consequently, much of the thinking that 
went into our discussion of the option pricing theory in Chapter 5 applies here. 
Rather than the variance of a common stock's value determining the value of the 

More volatility increases option, in this case it is the variance of future interest rates. The greater the ex- 
the value of the call opt~on. pected volatility of future interest rates, the greater the value of the call option. 

This concept is illustrated in Fig. 20-1. In the figure we assume that the call 
option pertains only to a given future date. In other words, the option can be exer- 
cised at only one time, this being the option date. The value of the bond appears 
on the vertical axis, and the interest rate in the market on the horizontal axis. For a 
noncallable bond, value decreases at a decreasing rate as the interest rate increases. 
For a callable bond, value is constrained on the upside by the call price. This oc- 
curs for lower levels of interest rates-to the left of X on the horizontal axis. In 
this range, the difference between the value of a noncallable bond and the value of 
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a callable bond represents the value of the option on the option date. If interest 
rates are such that the bond's value as a noncallable bond is less than the call price, 
the company obviously will not call the issue. As a result, the value of the callable 
bond is the same as that of a noncallable bond for interest rates higher than X on 
the horizontal axis. The key to valuation of the option is the Likelihood that interest 
rates will be less than X on the horizontal axis on the option date. The greater the 
variance, the greater the expected value of call option to the company. 

Equilibrium Pricing The equilibration mechanism for valuation is 

Callable bond = Noncallable bond - Call option (20-1) 

where the noncallable bond is identical to the callable bond in all respects except 
the call feature. The greater the value of the call feature, the lower the value of the 
callable bond relative to that of the noncallable one. The level and volatility of in- 
terest rates are key factors in giving value to the call feature. A sharp drop in inter- 
est rates will cause the option to have more value. In turn, such a drop is related to 
volatility. 

Once the call option has been valued, Eq. (20-1) may be used to determine if 
the callable bond and the noncallable bond are mispriced. This type of analysis 
identifies arbitrage opportunities. For example, if it were determined that the stan- 
dard deviation of bond returns necessary to bring about the equality was 26 per- 
cent, and you believed 15 percent was more realistic, you would conclude the two 
bonds were mispriced. More specifically, the noncallable bond in Eq. (20-1) is 
priced too high in relation to the callable one. This is merely to say that if the 
"true" standard deviation is 15 percent, then the call option is less valuable than 
the difference in prices of the two bonds would suggest. To arbitrage, you would 
buy the callable bond and sell short the noncallable bond. 

Refunding is the 
replacement of one bond, Refunding a Bond Issue 
through calling it, with In this section, we analyze the profitability of a company refunding a bond issue 
another a t  a lower interest before its maturity. By refunding, we mean calling the issue and replacing it with a 
cost. new issue of bonds. In this regard, we foms our attention on only one reason for 

refunding-profitability-which, in turn, is due to interest rates having declined 
since the bonds were issued. 

Analysis in a Capital Budgeting Framework The refunding decision can be re- 
garded as a form of capital budgeting: There is an initial cash outlay followed by 
future interest savings. These savings are represented by the difference between the 
annual cash outflow required under the old bonds and the net cash outflow 
required on the new, or refunding, bonds. Calculating the initial cash outlay is more 
complex. Consequently, it is best to show an example of this method of evaluati~n.~ 

A company currently has a $20 million, 10 percent debenture issue outstand- 
ing, and the issue still has 20 years to final maturity. Because interest rates are sig- 
nificantly lower than at the time of the original offering, the company can now sell 
a $20 million issue of 20-year bonds at a coupon rate of 8 percent that will net it 
$19,600,000 after the underwriting spread. 

'This example draws on Oswald D. Bowlin, "The Refunding Decision: Another Special Case in Capital Bud- 
geting," Journal of Finance, 21 (March 1966). 55-68. 
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Cash Outlay For federal income tax purposes, the unamortized issuing expense 
of the old bonds, the call premium, and the unamortized discount of the old 
bonds, if they were sold at a discount, are deductible as expenses in the year of the 
refunding. The old bonds were sold originally at a slight discount from par value, 
and the unamortized portion now is $200,000. Moreover, the legal fees and other 
issuing expenses involved with the old bonds have an unamortized balance of 
$100,000. The call price on the old bonds is $109, issuing expenses on the new 
bonds are $150,000, the income tax rate is 40 percent, and there is a 1-month period 
of overlap. The period of overlap is the lag between the time the new bonds are 
sold and the time the old bonds are called. This lag occurs because most compa- 
nies wish to have the proceeds from the new issue on hand before they call the old 
issue. Otherwise, there is a certain amount of risk associated with calling the old 
issue and being at the mercy of the bond market in raising new funds. During the 
period of overlap, the company pays interest on both bond issues. 

With this rather involved background information in mind, we can calculate 
the initial cash outflow and the future cash benefits. The net cash outflow at the 
time of the refunding is as follows: 

For ease of presentation, we ignore any interest that might be earned by investing 
the refunding bond proceeds in marketable securities during the 1-month period 
of overlap. 

Net Cash Benefits The annual net cash benefits may be determined by calculat- 
ing the difference between the net cash outflow required on the old bonds and the 
net cash outflow required on the new or refunding bonds. We assume for sirnplic- 
ity that interest is paid only once a year, at year end. The annual net cash outflow 
on the old bonds is 
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The annual net cash outflow on the new bonds is 

Discounting Thus, for an initial net cash outflow of $1,610,000, the company can 
achieve annual net cash benefits of $245,000 over the next 20 years. Because the net 
cash benefits occur in the future, they must be discounted back to present value. 
But what discount rate should be used? Certain authors advocate the use of the 
cost of capital. However, a refunding operation differs from other investment pro- 
posals. Once the new bonds are sold, the net cash benefits are known with cer- 
tainty. From the standpoint of the corporation, the refunding operation is essen- 
tially a riskless investment project. The only risks associated with the cash flows 
are that of the firm defaulting in the payment of principal or interest. Because a 
premium for default risk is embodied in the market rate of interest, most agree 
that the appropriate discount rate is the after-tax cost of debt on the refunding 
bonds. 

For our example, this is 8% (1 - .40) = 4.8%. Using this as the discount rate, 
the net present value of the refunding is $1,495,689. As this amount is positive and 
relatively large, the refunding operation is quite worthwhile. 

Some Qualifications Several points should be raised with respect to the calcu- 
lations in our example. First, most firms refund an existing issue with a new 
bond issue of a longer maturity. In our example, we assumed that the new bond 
issue has the same maturity as that of the old bond issue. The analysis needs to 
be modified somewhat when the maturity dates are different. The usual proce- 
dure is to consider only the net cash benefits up to the maturity of the old 
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bonds. A second assumption in our example was that neither issue involved 
sinking-fund bonds or serial bonds. If either issue calls for periodic reduction of 
the debt, we must adjust our procedure for determining future net cash bene- 
fits. Finally, the annual cash outflows associated with the refunding bonds usu- 
ally are less than those associated with the refunded bonds. As a result, effec- 
tively there is a decrease in the leverage of the firm. Although this effect is likely 
to be small, leverage is not held constant. To remedy these problems, one may 
wish to use something different. 

Timing of Refunding 
We must recognize that just because a refunding operation is found to be worth- 
while, it should not necessarily be undertaken right away. If interest rates are de- 
clining, and this decline is expected to continue, management may prefer to delay 
the refunding. At a later date, the refunding bonds can be sold at an even lower 
rate of interest, making the refunding operation even more worthwhile. The deci- 
sion concerning timing must be based on expectations of future interest rates. In 
determining whether or not to postpone refunding, the financial manager should 
also consider the dispersion and shape of the probability distribution of possible 
future interest rates. 

PRIVATE PLACEMENTS 
Rather than sell securities to the public, a corporation can sell the entire issue to a 
single institutional investor or a small group of such investors. This type of sale is 
known as a private placement, for the company negotiates directly with the in- 
vestor over the terms of the offering, eliminating the function of the underwriter. 

Private placements of The typical private-placement borrower is medium size, as large firms borrow in 
securities with institutional the public bond market and smaller companies borrow from banks.3 
investors have increased in 
importance relative to public Features 
offerings. One of the more frequently mentioned advantages of a private placement is the 

speed of the commitment. A public issue must be registered with the SEC, docu- 
ments prepared and printed, and extensive negotiations undertaken. All of this re- 
quires a certain lead time. With a private placement the terms can be tailored to 
the needs of the borrower, and the financing can be consummated quickly. (The 
large corporation also can quickly tap the public market through a shelf registra- 
tion, described in Chapter 19.) The fact that there is only a single investor or small 
group of investors is attractive if it becomes necessary to change any of the terms 
of the issue. Renegotiation is nearly impossible with a public issue, whereas with a 
private one the contracting between borrower and lender is fashioned to the situa- 
tion. 

Another advantage of a privately placed debt issue is that the actual borrow- 
ing does not necessarily have to take place all at once. The company can enter into 
an arrangement whereby it can borrow up to a fixed amount over a period of time. 
For this nonrevolving credit arrangement, the borrower usually will pay a com- 
mitment fee. Because the private placement does not have to be registered with the 
SEC, the company avoids making certain detailed information available to the 

'See Mark S. Carey, Stephen D. Prowse, John D. Rea, and Gregory E Udell, "Recent Developments m the Mar- 
ket for Pr~vately Placed Debt," Federal Rescm Bulletin, 79 (February 1993), T - 9 2 .  
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public. As to costs, private placements usually bear a slightly higher interest rate 
than a public bond issue but lower flotation costs. Many of the fixed costs of a 
public bond issue are avoided with a private placement. Whether the advantages 
of the private placement outweigh the higher interest cost depends on the circum- 
stances. 

Developments in the Market 
The private-placement market has enjoyed considerable popularity over the last 
two decades. Lenders can craft protective covenants that preclude the borrower 
from being restructured to the disadvantage of the lender, such as occurs when it 
takes on substantial additional debt. The expropriation of bondholder wealth, 
known as event risk, is prevalent in the public market. Under Rule 144A of the 
SEC, institutional investors are able to sell private-placement securities to other 
qualified institutional investors. This allowance for secondary trading brings liq- 
uidity to the market, and the distinction between private placements and public 
market has blurred. Further blurring is caused by the fact that securities firms now 
underwrite private placements. In fact, most speculative-grade (junk) bonds today 
are issued in the private-placement market. Known as "144A" issues, many of 
them are as liquid as public-bond issues. Remember that the market for corporate 
bonds is largely an institutional investor market, and 144A issues can now be 
bought and sold as easily as public issues of comparable grade and maturity. 
When liquidity in the overall junk market dries up from time to time, as described 
earlier, there is little distinction between private and publicly issued bonds. 

PREFERRED STOCK 
Preferred stock is a hybrid form of financing, combining features of debt and com- 
mon stock. In the event of liquidation, a preferred stockholder's claim on assets 
comes after that of creditors but before that of common stockholders. Usually, this 
claim is restricted to the par value of the stock. If the par value of a share of pre- 
ferred stock is $100, the investor will be entitled to a maximum of $100 in settle- 
ment of the principal amount. Although preferred stock carries a stipulated divi- 

Preferred stock i s a  form dend, the actual payment of a dividend is a discretionary rather than a fixed 
of fixed-income security, but obligation of the company. The omission of a dividend will not result in a default 
the dividend is a t  the of the obligation or insolvency of the company, as will failure to make an interest 
discretion O f t h e  payment on its debt. The board of directors has full power to omit a preferred 
board. stock dividend if the financial condition of the company should deteriorate. From 

the standpoint of creditors, preferred stock adds to the equity base of the company 
and enhances the ability of the company to borrow in the future. 

The maximum return to preferred stockholders usually is limited to the spec- 
ified dividend, and these stockholders ordinarily do not share in the residual eam- 
ings of the company. Thus, if you own 100 shares of 8$ percent preferred stock, $50 
par value, the maximum return you can expect in any one year is $425, and this re- 
turn is at the discretion of the board of directors. 

Cumulative Feature 
Almost all preferred stocks have a cumulative feature, providing for unpaid divi- 
dends in any one year to be carried forward. Before the company can pay a divi- 
dend on its common stock, it must pay dividends in arrears on its preferred stock. 
A board of directors may omit the preferred stock dividend on a company's 8 per- 
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Cumulative feature 
appears in most all 
preferred stock issues. 

cent cumulative preferred stock for 3 consecutive years. If the stock has a $100 par 
value, the company would be $24 per share in arrears on its preferred stock. Before 
it can pay a dividend to its common stockholders, it must pay preferred stockhold- 
ers $24 for each share of preferred stock held. It should be emphasized that just be- 
cause preferred stock dividends are in arrears, there is no guarantee that they will 
ever be paid. If the corporation has no intention of paying a common stock divi- 
dend, there is no need to clear up the arrearage on the preferred. The preferred 
stock dividend typically is omitted for lack of earnings, but the corporation does 
not have to pay a dividend if earnings are restored. 

If the preferred stock dividends are in arrears, and the company wishes to 
pay a common stock dividend, it may choose not to clear up the arrearage but to 
make an exchange offering to preferred stockholders. Say that the dividend arrear- 
ages on an issue of $100 par value preferred stock are $56 and that the market 
price of the stock is $61 a share. The company might offer preferred stockholders 
common stock in the company, valued at $110, for each share of preferred stock 
held. Although theoretically the preferred stockholder is asked to give up $156 
($100 par value plus $56 dividend arrearages), the exchange offering promises 
$110 relative to a current preferred stock market value of only $61 per share. To 
eliminate the preferred stock, the company must obtain the approval of a required 
percentage of the stock outstanding, often two-thirds. Consequently, it probably 
will make its exchange offering contingent on obtaining the required acceptance. 

Voting Power 
Because of their prior claim on assets and income, preferred stockholders normally 
are not given a voice in management unless the company is unable to pay pre- 
ferred stock dividends during a specified period of time. Arrearages on four quar- 
terly dividend payments might constitute such a default, and under such circum- 
stances, preferred stockholders as a class would be entitled to elect a specific 
number of directors. Usually, the number of directors is rather small in relation to 
the total, and by the time the preferred stockholders obtain a voice in manage- 
ment, the company probably is in considerable financial difficulty. Consequently, 
the voting power that preferred stockholders are granted may be virtually mean- 
ingless. 

Depending on the agreement between the preferred stockholders and the 
company, they may obtain voting power under other conditions as well. The com- 
pany may default under restrictions in the agreement that are similar to those 
found in a loan agreement or a bond indenture. One of the more frequently im- 
posed restrictions is that dividends on common stock are prohibited if the com- 
pany does not satisfy certain financial ratios. We note, however, that default under 
any of the provisions of the agreement between the corporation and its preferred 
stockholders does not result in the obligation's becoming immediately payable, as 
does default under a loan agreement or bond indenture. The preferred stockhold- 
ers merely are given a voice in management and assurance that common stock 
dividends will not be paid during the period of default. Thus, preferred stockhold- 
ers do not have nearly the same legal power in default as do debt holders. 

Retirement of Preferred Stock 
The fact that preferred stock, like common stock, has no maturity does not mean 
that most preferred stock issues will remain outstanding forever, because provi- 
sion for retirement of the stock invariably is made. 
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Call Feature Almost all preferred stock issues have a stated call price, which is 
above the original issuance price and decreases over time. Like the call feature on 
bonds, the call feature on preferred stock affords the company flexibility. Because 
the market price of a straight preferred stock tends to fluctuate in keeping with 
interest-rate cycles, the value of the preferred stock call feature is determined by 
the same considerations as is the call feature for bonds, which we discussed ear- 
lier. Unlike preferred stock, long-term debt has a final maturity that assures the 
eventual retirement of the issue. Without a call feature on preferred stock, the cor- 
poration would be able to retire the issue only by the often more expensive and 
less efficient methods of purchasing the stock in the open market, inviting tenders 
of stock from preferred stockholders at a price above the market price, or offering 
the preferred stockholders another security in its place. 

Sinking Fund Many preferred stock issues provide for a sinking fund, which 
partially assures an orderly retirement of the stock. Like bond issues, a preferred 
stock sinking fund may be advantageous to investors because the retirement 
process exerts upward pressure on the market price of the remaining shares. How- 
ever, the issuing corporation often has the option to make payment in cash or with 
preferred shares it purchases in the market, and this option works to the investor's 
disadvantage. 

Convertibility Certain preferred stock issues are convertible into common stock 
at the option of the holder. Upon conversion, of course, the preferred stock is re- 
tired. Because virtually all convertible securities have a call feature, the company 
can force conversion by calling the preferred stock if the market price of the pre- 
ferred is significantly above the call price. Convertible preferred stock is used fre- 
quently in the acquisition of other companies. In part, its use stems from the fact 
that the transaction is not taxable for the company that is acquired or its stockhold- 
ers at the time of acquisition. It becomes a taxable transaction only when the pre- 
ferred stock is sold. We shall examine convertible securities in much more detail in 
the next chapter. 

Tax Treatment of Preferred Dividend 
For individual investors, the preferred stock dividend is taxed as ordinary income. 
If the investor is a corporation, however, 70 percent is not subject to taxation. This 
is known as the intercorporate dividend exclusion, and it is designed to reduce 
the triple taxation of dividends that otherwise would occur (corporation to corpo- 
ration to stockholder). Suppose Barton Biggs Company owns one share of pre- 
ferred stock of William Sharpe Corporation, which pays a $2 dividend on its pre- 
ferred. If Barton Biggs Company is in a 34 percent tax bracket, it will pay taxes of 
$2(1- .70).34 = W.204 on the dividend received. 

For the corporation, the preferred stock dividend paid is not deductible as an 
expense for tax purposes. This is a major disadvantage, resulting in straight, non- 
convertible preferred stock seldom being used as a means of financing. 

Tax-Deductible Prefewed Stock 
In recent years, instruments have been devised to get around this shortcoming. 
These are known as tax-deductible preferreds; as the name implies, they allow 
companies issuing them to secure the tax benefits usually associated only with a 
debt instrument. How is this possible? A special-purpose vehicle (SPV) is created. 
The SPV can be a limited partnership, a Delaware business trust, or an offshore 
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subsidiary. It is simply a conduit; the SPV issues preferred stock to public in- 
vestors. The proceeds are loaned to the parent company. The interest paid on the 
loan is deductible by the parent as an expense for tax purposes. The interest is 
used by the SPV to pay preferred stock dividends. The loan itself is subordinated 
to the parent's other debt, and usually is long term (e.g., 30 years). One other wrin- 
kle is that payment of interest on the debt can be deferred for up to some maxi- 
mum length, say, 5 years. Up to this time, the SPV cannot force the parent into 
bankruptcy for failure to pay interest. 

The SPV itself is a nontaxable entity under U.S. tax law. The par value of tax- 
deductible preferred stock usually is set at $25, which finds favor with retail in- 
vestors. The dividend paid does not qualify for the 70 percent intercorporate divi- 
dend exclusion. Even without this feature, tax-deductible preferred stock is the 
method of choice when it comes to preferred stock financing. Investment banks 
have come out with a number of variations of the instrument. Perhaps the most 
widely used are MIPS and TOPrS. The first, MIPS, stands for monthly income pre- 
ferred stock, and GoIdman Sachs pioneered the product in the early 1990s. As the 
name implies, dividends are paid monthly. Quarterly income preferred stock, 
QUIPS, provides quarterly income. TOPrS stands for trust-originated preferred 
stock, a Merrill Lynch product. Here the dividend is paid quarterly. The popularity 
of tax-deductible preferred stock is due not only to the tax advantage but also to 
the financial flexibility preferred stock in general affords. 

Auction-Rate Preferred Stock 
Finally in this section on preferred stock we consider an instrument whose interest 
rate floats with money market rates. This is known as auction-rate preferred 
stock, and here the 70 percent intercorporate dividend exclusion does apply. Con- 
sequently, the instrument is attractive to the corporate treasurer in managing the 
firm's marketable security position. In one variation of auction-rate preferred 
stock, money market preferred stock (MMP), the rate is set by auction every 49 
days, which is beyond the minimum holding period required for a corporate in- 
vestor to benefit from the corporate dividend federal tax exclusion. 

The rate is established by the forces of supply and demand in keeping with 
money rates in general. A typical rate might be .75 times the commercial paper 
rate, with more creditworthy issuers commanding an even greater discount. As 
long as enough investors bid at each auction, the effective maturity date is 49 days. 
As a result, there is little variation in the market price of the investment over time. 
A failed auction represents a risk to the investor, but to date this has been rare. The 
tax arbitrage involved in this instrument, which benefits both investor and issuer, 
is at the expense of the federal government. For the issuer, the relevant cost com- 
parison is with the after-tax cost of other methods of short-term financing. 

PENSION FUND LIABILITY 
Although it does not appear on the balance sheet, many companies have a contrac- 
tual obligation to make present and future pension payments. Under the Em- 
ployee Retirement Income Security Act of 1974 (ERISA), this liability is every bit as 
binding a claim as a federal tax lien and is senior to all other claims. In other 
words, it is very important and goes to the head of the lme of creditors if the firm 
were to be liquidated. For some companies, this liability exceeds tangible assets. 
As a financial manager, you will be involved in any pension fund your company 
might have, so a basic understanding is essential. 
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Def ined  bene f i t  p l a n s  are 
a liability of the employer to 
provide retirement benefits. 

De f ined  c o n t r i b u t i o n  
p lans,  where the employee 
accumulates assets in an 
individual account, are 
growing i n  importance. 

Types of Pension Plans 
Corporate pension plans may be one of two types. A defined benefit plan either 
pays a retired employee so many dollars per month or it pays the individual a per- 
centage of his or her average final salary. To illustrate the former, after 25 years a 
participant might be entitled to $44 times the number of years of service, or $1,100 
per month. This is known as aflat benefit formula. With respect to the latter method, 
a person might be paid 2 percent of his or her average salary during the last 5 
years of employment multiplied by the number of years of service. If these years 
were 20 and average monthly salary were $4,500, the monthly pension would be 
$1,800. This is known as a unit benefit formula. Under ERISA, a person who leaves a 
company prior to regular retirement age will quallfy for pension benefits, pro- 
vided that he or she has been with the firm a sufficient time. This provision is 
known as vesting. A plan must be 100 percent vested after a certain period of em- 
ployment, the maximum length of time a company may take before fully vesting 
an employee being 10 years. 

The second type of plan is a defined contribution plan. Here a company 
agrees to make a specified monthly or annual payment to the pension plan. All 
contributions to the plan are a tax-deductible expense by the corporation. (Usually, 
these payments may be augmented by the employee making individual contribu- 
tions on a voluntary basis.) The contributions are invested, and at retirement the 
employee is entitled to the cumulative total of contributions plus investment earn- 
ings on those contributions. Only when the employee retires and actually receives 
payment are taxes paid on the benefits. In the accurnulation/investment phase, no 
taxes are paid. Actual future benefits paid to an employee are not known with cer- 
tainty; they depend on what can be earned by investing the contributions. Because 
many corporations wish to avoid the liability associated with a defined benefit 
plan, defined contribution plans are growing in importance. As we are concerned 
with balance-sheet liabilities, however, our focus is on the defined-benefit plan. 

Funded and Unfunded Liabilities 
The pension liability of a company with a defined benefit plan is composed of two 
parts. There is the liability to currently retired employees. The present value of this 
obligation depends on their average life expectancy as well as the discount rate 
used. The second obligation is to employees not yet retired. This obligation is fur- 
ther subdivided into (1) the benefits earned by employees by virtue of past em- 
ployment and (2) likely benefits to be earned based on future service. The latter is 
a forecast, and obviously subject to error. The total pension liability of a company 
must be valued, usually by an actuary. The idea is to determine the amount of 
funds necessary for a company to be able to make good on its pension obligations. 
The present value of liabilities is calculated by discounting to present value likely fu- 
ture benefits to be paid, where these benefits are based on past service as well as 
on expected future service. 

Liability Sensitivity The magnitude of present-value liability obviously is sensi- 
tive to the discount rate employed-the higher the rate, the lower the liability. 
However, the rate must correspond to a realistic return on investment in stocks, 
bonds, and other assets. Usually, actuaries are conservative in the rate they use. 
This may make sense, inasmuch as they typically ignore the effect of inflation on 
future salaries and wages. By changing actuarial assumptions, companies some- 
times are able to reduce pension fund liabilities in relation to assets. However, the 
change is an accounting one and usually does not affect the obligation in an  eco- 
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nomic sense. Moreover, auditors and government agencies restrict the degree to 
which "creative" actuarial changes can occur. 

Asset Valuation Once the liabilities are valued, the assets must be valued. This 
valuation process also consists of two parts. The first involves past corporate con- 
tributions. These contributions are paid to a trust or insurance company and are 
invested in a diversified portfolio of assets. The market value of this portfolio then 
is its value, although some actuaries value the portfolio using historical costs. The 
second part involves the present value of expected future contributions by the 
company for future service by employees. Again this is an estimate, and this total 
also is sensitive to the discount rate. The present value of assets is the sum of the 
two parts. 

Unfunded Liability It is desirable, of course, for the present value of the assets 
to equal the present value of the pension liabilities. This seldom is the case. When 
the former is less than the latter, there is said to be an unfunded liability, which is 
simply 

Unfunded liability = PV of pension liabilities - PV of pension assets (20-2) 

If a company has an unfunded liability, it must be reported on the balance sheet as 
a liabiliv (FASB No. 87). If there is a surplus, nothing appears. For some compa- 
nies, the unfunded liability is large and is a matter of concern to creditors. Why? 
Because it represents a claim that ultimately must be paid. If the underfunded plan 
is terminated, the company is responsible for the deficit up to 30 percent of its 
shareholders' equity. Credit- and bond-rating agencies are mindful of this obliga- 
tion and analyze it closely before assigning a rating. 

We must recognize that the unfunded liability of a company is not a precise 
figure. It is an actuary's estimate and is subject to a number of assumptions. HOW- 
ever, suppliers of capital should watch closely a company's unfunded liability and 
dig into the assumptions. For many a company, it simply is too large a potential li- 
ability to be ignored, despite problems of estimation. In fact, for some companies 
the unfunded pension liability dwarfs all other liabilities. 

Other Aspects 
If a company should go into bankruptcy and there are not enough funds on hand 
to meet its pension obligations, the Pension Benefit Guarantee Corporation 
(PBGC) makes good on most of the total obligation. This government agency is 
funded by premiums paid to it by companies with pension plans. Because the pre- 
mium is invariant with respect to default risk, there is option pricing gamesman- 
ship to it. From the standpoint of the stockholders of a company, the bias is for the 
pension fund to invest in risky assets. If the investments go well, they gain in en- 
hanced share value; if badly, the PBGC is left holding the bag. Over time, Congress 
has reduced some of the avenues by which companies play "games" against the 
PBGC. 

Throughout our discussion, we have dealt with pensions for nonunion em- 
ployees. Unions have their own pension plans, and the labor contracts they negoti- 

'As accountants are wont to do, smoothing is possible for companies that have a sudden change putting them 
in an unfunded liability position. First, they can spread the effect over several years. Second, they can record an intan- 
gible asset (for more productive employees!), which is amorfized over several years. 
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ate with corporations include contributions to the union pension fund. Union em- 
ployees look to this fund and not to the company's for their retirement income. 

With respect to accounting for pension expenses, FASB No. 87 is explicit. 
There are four components: (1) the interest cost, which is the interest rate times the 
pension liability; (2) the service cost for additional benefits that employees earn 
during the year; (3) amortization of any accumulated deficit in the pension fund 
(unfunded liability); and (4) the expected investment return. The pension expense 
recorded is the sum of the first three components, offset by No. 4. This expense 
usually differs from the cash actually contributed to the plan for the year. FASB 
No. 87 brought a consistent treatment of pension expense accounting together 
with bringing pension liability firmly onto the balance sheet. This clearly has 
forced senior management to pay attention to the company's pension liability and 
pension management, which was the intent. 

An important responsibility of the financial manager is to oversee the man- 
agement of the pension fund's investments. This involves determining asset allo- 
cations, choosing investment managers, and monitoring their investment perfor- 
mance. These responsibilities are in addition to analyzing actuarial assumptions, 
determining the proper funding of a plan, and overseeing the record keeping. 

rn 
r Summary  

The principal features of debt include the 
fixed- or floating-rate return, the final maturity, 
the priority claim on assets, the credit quality 
(going from the highest investment-grade to 
junk bonds), the call privilege, and the pres- 
ence or absence of a sinking-fund provision. 

In financing with long-term debt, the 
company must bargain with investors over the 
terms of the debt instrument. If the company 
wishes to include terms that are not beneficial 
to investors, it must be prepared to pay a 
higher yield in order to sell the instrument. If 
debentures are subordinated, investors will de- 
mand a higher yield than if the issue involves 
straight debentures. Another interesting aspect 
of the bargaining process relates to the call 
privilege. If interest-rate expectations in the 
market lead investors to think that the issue 
may be called, the company will have to pay a 
higher yield for the privilege of being able to 
call it. As with any option, the value of it de- 
pends on variability; for the call option, the 
variance of future interest rates is paramount. 
When there is a call feature on a bond, one 
method for analyzing the refunding of the is- 
sue before maturity treats the refunding opera- 
tion as a riskless capital budgeting project. 

Rather than offer securities to the general 
public, a company may place them privately 
with an institutional investor. With a private 
placement, the company negotiates directly with 
the investor; there is no underwriting and no 
registration of the issue with the SEC. The pri- 
vate placement has the virtue of flexibility and 
affords the medium-sized and even the small 
company the opportunity to sell its securities. 

Preferred stock is a hybrid form of security 
having characteristics of both debt and common 
stock. The payment of dividends is not a legal 
but a discretionary obligation, although many 
companies regard the obligation as fixed. Pre- 
ferred stockholders' claims on assets and in- 
come come after those of creditors but before 
those of common stockholders. The return on 
their investment is almost always limited to the 
specified dividend. Because preferred stock has 
no final maturity, almost all issues have call fea- 
tures that give the corporation financial flexibil- 
ity. Tax-deductible preferred stock allows the 
corporate issuer, through a special purpose cor- 
poration, to deduct the payment as an expense 
for tax purposes. Most issuers of preferred stock 
use this vehicle, though it does not permit the 70 
percent intercorporate dividend exclusion. This 
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exclusion does apply to auction-rate preferred earmarked to meet that obligation. If the for- 
stock, a floating rate instrument. mer exceeds the latter, the company has an un- 

The financial manager necessarily is in- funded liability. The magnitude of this liability 
volved in the company's pension plan. Many as well as the assumptions inherent in its calcu- 
corporate plans involve defined benefits, and lation should be watched closely by suppliers 
the present value of the pension liability must of capital, for pensions are a prior claim in the 
be compared with the present value of assets event of liquidation. 

S e l f - c o r r e c t i o n  Prob lems 
. . 

1. The Lemand Corporation has $8 million of 10 percent mortgage bonds out- 
standing under an open-end indenture. The indenture allows additional 
bonds to be issued as long as all the following conditions are met: - 

a. Pre-tax interest coverage [(income before taxes + bond interest)/bond 
interest] remains greater than 4. 

b. Net depreciated value of mortgaged assets remains twice the amount 
of mortgage debt. 

c. Debt-toequity ratio remains below .5. 
The Lemand Corporation has net income after taxes of $2.4 million 

and a 40 percent tax rate, $40 million in equity, and $30 million in depreci- 
ated assets, covered by the mortgage. Assuming that 50 percent of the pro- 
ceeds of a new issue would be added to the base of mortgaged assets and 
that the company has no sinking-fund payments until next year, how 
much more 10 percent debt could be sold under each of the three condi- 
tions? Which protective covenant is binding? 

2. Northern California Public Service Company is considering refunding its 
preferred stock. The dividend rate on this stock is $6, and it has a par value 
of $50 a share. The call price is $52 a share, and 500,000 shares are outstand- 
ing. George Arroya, vice-president of finance, feels the company can issue 
new preferred stock in the current market at an interest rate of 11 percent. 
With this rate, the new issue could be sold at par; the total par value of the 
issue would be $25 million. Flotation costs of $780,000 are tax deductible, 
but the call premium is not tax deductible; the company's marginal tax rate 
is 30 percent. A 90-day period of overlap is expected between the time the 
new preferred stock is issued and the time the old preferred stock is retired. 
Should the company refund its preferred stock using a capital budgeting 
analysis of refunding? 

3. a. Alvarez Apparel, Inc., could sell preferred stock with a dividend cost 
of 8 percent. If it were to sell bonds in the current market, the interest 
rate cost would be 9 percent. The company is in a 40 percent tax 
bracket. What is the after-tax cost of each of these methods of financ- 
ing? 

b. Setlec Corporation holds a limited number of preferred stocks in its 
marketable security portfolio. It is in a 36 percent tax bracket. If it 
were to invest in the preferred stock of Alvarez Apparel, what would 
be its after-tax return? What would be its after-tax return if it were to 
invest in the bonds? 
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1. Bragon Manufacturing Company has in its capital structure $20 million of 
1$ percent sinking-fund debentures. The sinking-fund call price is $1,000 per 
bond, and sinking-fund payments of $1 million in face amount of bonds are 
required annually. Presently, the yield to maturity on the debentures in the 
market is 12.21 percent. 

a. To satisfy the sinking-fund payment, should the company deliver cash 
to the trustee or bonds? 

b. What if the yield to maturity were 14.60 percent? 
2. The Hirsch corporation is in banknrptcY Mortgaged assets have been sold for 

$5 million, and other assets have yielded $10 million. Hirsch has $10 million in 
mortgage bonds, $5 million in subordinated (to the mortgage bonds) deben- 
tures, $15 million owed to general creditors, and $10 million par value of com- 
mon stock. How would distribution of the $15 million in liquidating value be 
made? 

3. Crakow Machine Company wishes to borrow $10 million for 10 years. It can 
issue either a noncallable bond at 11.40 percent interest or a bond callable at 
the end of 5 years for 12 percent. For simplicity, we assume that the bond will 
be called only at the end of year 5. The interest rate that is likely to prevail 5 
years hence for a 5-year straight bond can be described by the following prob- 
ability distribution: 

Issuing and other costs involved in selling a bond issue 5 years hence will total 
$200,000. The call price is assumed to be par. 

a. (1) What is the total absolute amount of interest payments for the non- 
callable issue over the 10 years? (Do not discount.) (2) What is the ex- 
pected value of total interest payments and other costs if the company 
issues callable bonds? (Assume that the company calls the bonds and 
issues new ones only if there is a savings in interest costs after issuing 
expenses.) (3) On the basis of total costs, should the company issue 
noncallable or callable bonds? 

b. What would be the outcome if the probability distribution of interest 
rates 5 years hence were the following? 

Probability 1 .2 .2 .2 .2 .2 

Interest rate 7% 9% 11% 13% 15% 
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Assume that all other conditions stay the same. 

4. Five years ago, Zapada International issued $50 million of 10 percent, 25-year 
debentures at a price of $990 per bond to the public. The call price was origi- 
nally $1,100 per bond the first year after issuance, and this price declined by 
$10 each subsequent year. Zapada now is calling the bonds in order to refund 
them at a lowerinterest rate. 

a. Ignoring taxes, what is the bondholder's return on investment for the 
5 years? (Assume that interest is paid once a year and that the in- 
vestor owns one bond.) 

b. If the bondholder can now invest $1,000 in a 20-year bond of equiva- 
lent risk that provides 8 percent interest, what is his overall cash-flow 
return over the 25-year holding period? How does this compare with 
the return on the Zapada bonds had they not been called? (Assume 
again that interest is paid once a year.) 

5. The U.S. Zither Corporation has $50 million of 14 percent debentures out- 
standing, which are due in 25 years. USZ could refund these bonds in the cur- 

- rent market with new 25-year bonds, sold to the public at par ($1,000 per 
bond) with a 12 percent coupon rate. The spread to the underwriter is 1 per- 
cent, leaving $990 per bond in proceeds to the company. The old bonds have 
an unamortized discount of $1 million, unamortized legal fees and other ex- 
penses of $100,000, and a call price of $1,140 per bond ($114 on $100 face value 
convention). The tax rate is 40 percent. There is a l-month overlap during 
which both issues are outstanding, and issuing expenses are $200,000. Com- 
pute the present value of the refunding, using the after-tax rate on the new 
bonds as the discount rate. Is the refunding worthwhile? 

6. The Riting Railroad needs to raise $9.5 million for capital improvements. One 
possibility is a new preferred stock issue: 8 percent, $100 par value stock that 
would yield 9 percent to investors. Flotation costs for an issue this size amount 
to 5 percent of the total amount of preferred stock sold; these costs are de- 
ducted from gross proceeds in determining the net proceeds to the company. - 
(Ignore any tax considerations.) 

a. At what price per share will the preferred stock be offered to in- 
vestors? (Assume that the issue will never be called.) 

b. How many shares must be issued to raise $9.5 million for Riting Rail- 
road? 

Lost Horizon Silver Mining Company has 200,000 shares of $7 cumulative pre- 
ferred stock outstanding, $100 par value. The preferred stock has a participat- 
ing feature. If dividends on the common stock exceed $1 per share, preferred 
stockholders receive additional dividends per share equal to one-half of the 
excess. In other words, if the common stock dividend were $2, preferred stock- 
holders would receive an additional dividend of $.50. The company has 1 mil- 
lion shares of common outstanding. What would dividends per share be on 
the preferred stock and on the common stock if  earnings available for divi- 
dends in three successive years were (a) $1,000,000, $600,000, and $3,000,000; 
(b) $2,000,000, $2,400,000 and $4,600,000; and (c) $1,000,000, $2,500,000, and 
$5,700,000. (Assume that all the available earnings are paid in dividends, but 
nothing more is paid.) 
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8. Solie Sod and Seed Company (SSS) has a defined benefit pension plan for its 
salaried employees. The balance sheet of the plan has the following format: 

Value of existing pension PV of expected benefits 
fund assets to retired employees 

PV of expected future PV of expected benefits 
contributions for future service 

Total assets Total pension fund liabilities 

Presently, the fund has an unfunded liability. Determine in general the effect of 
each of the following on the appropriate balance sheet item and on the un- 
funded liability: 

a. Sal Zambrano joins the firm and is expected to be entitled to a pension 
of $25,000 a year starting in 20 years. 

b. In a good earnings year, SSS buys $400,000 in bonds and contributes 
them to the plan over and above its regular contribution. 

c. In view of inflation, SSS raises the monthly pension of existing retirees 
by $10 per month. 

d. As interest rates have risen, the discount rate used for determining 
present values is raised by 1 percent. 

' ~4 Solu t ions  t o  S e l f - c o r r e c t i o n  P r o b l e m s  

1. (Dollars in millions) Let x = the number of millions of dollars of new debt that 
can be issued. 
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Condition a is binding, and it limits the amo 
The advantage of an open-end mortgage is t 
under an existing lien, subject to limitations 
lem. 

2. Net cash outflow: 

Cost of calling old preferred ($52) 
Net proceeds of new issue: $25 million- 

flotation costs of $780,000 
Difference 

Preferred stock dividends on old 
preferred during overlap 

Gross cash outlay 
Less: Tax savings on flotation costs 

$780,000 (.3) 
Net cash outflow 

Annual net cash outflow on old preferred: 
Preferred stock dividend 

Annual net cash outflow on new preferred: 
Preferred stock dividend 

Difference 

Discounted at a rate of 11 percent for a perpe 

The preferred stock issue should not be refc 
($2,272,727 - $2,296,000). 

3. a. After-tax cost: 

Preferred stock = 8% 
Bonds = 9% (1 - .40) = 5.40% 

b. The dividend income to a corpora 
from taxation. With a corporate tax I 
preferred stock: 

After-tax return = 8% [I - .3(.36)] = 

For the bonds, after-tax return = 9% 
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C H A P T E R  

Hybrid Financing through 
Equity -Lin ked Securities 

I n t h ~ s  chapter, we explore a number of hybr~d securities used in Remembering these thlngs, we will examlne a number of 

corporate finance. A hybr~d has characteristics of both straight equity-linked securities. We begin with the warrant, whlch IS like a 

debt and stra~ght equ~ty, falling somewhere in between. The pure call  option In a number of respects. Next we investigate the 

equ'ty link is a form of option. We know from Chapter 5 that the most widely used hybrid, the convertible security-part bond, or 

value of an option should bear a relationship to certain factors. Ob- preferred stock, and part common stock. Depending on the stock 

viously, the higher the current price of the stock and the lower the component's value in relation to the option's exercise price, the 

exercise price, the greater the value of the option. Increased volatil- convertible security's position in the spec t r~m between straight 

ity of the common stock works to the advantage of the option holdev. debt and straight equity will be determined. Aform of convertible is 

This is because the downside risk of the option is bounded a t  zero. the exchangeable bond, where the conversion is into the common 

Therefore, an increase In variance expands the ups~de potential stock of a corporation different from that of the issuer. This is fol- 

of the option while the downside risk continues to be bounded at lowed by an examination of a representative sample of other hybrid 

zero. The longer ?he time to evp~rat~on of the oetion, the more valu- securities, some of which are rather exotic. Hybrids other than con- 

able it becomes. Moreover, the h~gher the short-term, risk-free Inter- vertibles do [lot account for a large percentage of financing by car- 

est rate, the greater the val~le of the option. Finally. the higher ths porat~ons overall, but for the individual company they can be quite 

dividend on the common. the lower the value of the option. important. Let us beg~n our inquiry. rn 

USE OF WARRANTS 
A warrant is an option to purchase a specified number of shares of common stock 
at a stated price. When holders exercise options, they surrender the warrants. War- 
rants are often employed as "sweeteners" to a public issue of bonds or debt that is 
privately placed. As a result, the company should be able to obtain a lower interest 
rate than it would otherwise. For companies that are marginal credit risks, the use 
of warrants may make the difference between being able and not being able to 
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raise funds through a debt issue. Occasionally, warrants are sold directly to in- 
vestors for cash. On other occasions they are used in the founding of a company as 
compensation to underwriters and venture capitalists. Still the origin of most war- 
rants is in connection with a debt issue, often a private placement. 

Features 
The warrant itself contains the provisions of the option. It states the number of 

A warrant i s  an option to shares the holder can buy for each warrant. Frequently, a warrant will provide the 
buy common stock, often option to purchase 1 share of common stock for each warrant held, but it might be 
used to  "sweeten" a debt 2 shares, 3 shares, or 2.54 shares. Another important provision is the price at which 
issue for the investor. the warrant is exercisable, such as $12 a share. This means that to buy one share, 

the warrant holder must put up $12. This exercise price may be either fixed or 
"stepped up" over time. For example, the exercise price might increase from $12 to 
$13 after 3 years and to $14 after another 3 years. 

The warrant must specify the date the option expires, unless it is perpetual, 
having no expiration date. Because a warrant is only an option to purchase stock, 
warrant holders are not entitled to any cash dividends paid on the common stock, 
nor do they have voting power. If the common stock is split or a stock dividend is 
declared, the option price of the warrant usually is adjusted to take this change 
into account. Some warrants are callable after a period of time provided that share 
price exceeds some minimum price.' 

For accounting reporting purposes, a company with warrants outstanding is 
required to report eamings per share in such a way that those who read the finan- 
cial statement can visualize the potential dilution. More specifically, it must report 
eamings per share on two bases. The first is basic earnings per share, where earn- 
ings per share are based on only outstanding common stock. The second is diluted 
earnings per share, where earnings per share are calculated as if all potentially di- 
lutive securities were converted or exercised. For companies with sizable financing 
involving potentially dilutive securities, the difference between the two earnings 
per share figures can be substantial. 

Exercise of Warrants 
When warrants are exercised, the common stock of the company is increased. More- 
over, the debt that was issued in conjunction with the warrants remains outstanding. 
At the time of the issue of the warrants, the exercise price usually is set in excess of 
the market price of the common stock. The premium often is 15 percent or so above 
the stock's value. If the share price is $40 and the holder can purchase one share of 
common stock for each warrant held, this translates into an exercise price of $46. 

To see how new capital can be infused with the exercise of warrants, let us 
take a company we shall call Western Rig. It has just raised $25 million in debt 
funds with warrants attached. The debentures carry a 10 percent coupon rate, and 
with each debenture ($1,000 face value) investors receive one warrant entitling 
them to purchase four shares of common stock at $30 a share. The capitalization of 
the company before financing, after financing, and after complete exercise of the 
warrants is as follows (in millions): 

%ul Schultr, "Calls of Warrants: Timing and Market Reaction," Jourflul of Finance, 48 lJune 1993), 681 9 6 .  
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The retained earnings of the company remain unchanged, and the debenture issue 
has neither matured nor been called. Exercising their options, the warrant holders 
purchase 100,000 shares of stock at $30 a share, or $3 million in total. Conse- 
quently the total capitalization of the company is increased by that amount. 

Valuation of Warrants 
The theoretical value of a warrant can be determined by 

where N is the number of shares that can be purchased with one warrant, Ps is the 
market price of one share of stock, and E is the exercise dollar amount associated 
with the purchase of N shares. Note that this formula is exactly the same as that dis- 
cussed in Chapter 5 for the valuation of an option where N = 1. Most warrants sell 
at prices in excess of their theoretical values. The typical relationship is shown in 
Fig. 21-1. The theoretical value of the warrant is represented by the solid "hockey 

F I G U R E  2 1 - 1  
Relationship between 
theoretical and market 

values of a warrant 
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stick" line in the figure, and the actual market value of the warrant by the dashed 
line. When the market value of the associated stock is less than the exercise price, the 
theoretical value of the warrant is zero and it is said to be trading "out of the money." 
When the value of the associated common stock is greater than the exercise price, the 
theoretical value of the warrant is positive, as depicted by the solid diagonal line. Un- 
der these circumstances, the warrant is said to be trading "in the money." 

The shorter the length of time to the expiration of the option, the more con- 
vex the market-value line. With only a few days to expiration, the market-value 
line will approach the theoretical value line. It should be noted that the typical 
warrant has a longer time to expiration than does the option. Because the investor 
in a warrant does not participate in dividends paid on the common, the greater the 
dividend, the less attractive the warrant in relation to its associated stock. As a re- 
sult, the greater the dividend, the more the actual value line would approach the 
theoretical value line. All of these factors are familiar from our discussion of op- 
tion valuation in Chapter 5. 

Efect of Dilution 
Option valuation and warrant valuation differ in one fundamental respect. With 
the exercise of an option, there is no change in the number of shares of stock of the 
company or in its net worth. Essentially, we have a side bet between two parties. 
With the exercise of a warrant, however, the number of shares increases, and there 
is a cash infusion into the firm. To illustrate, suppose Sigma Corporation has two 
equal owners, Gamma Jones and Delta Smith. The company owns 1 ounce of gold 
worth $400, so each share of stock is worth $200. Jones decides to sell an option to 
a third party, Alpha Brown, which enables Brown to buy Jones's share of stock for 
$240. If the market price of gold were to go above $480 per ounce, Brown could ex- 
ercise her option at a profit. Note that if this is done, the number of total shares re- 
mains at two; Jones merely sells her stock to Brown.' 

Cash is brought How a Warrant Differs Instead of an option, suppose the company issues a war- 
into the firm on rant to Brown to buy one share of stock at $240 per share. Let us assume further 
exercise of a warrant. that the price of gold goes to $510 per ounce and that the warrant is exercised. As a 

result, an additional share of stock is issued and the company receives a cash inh-  
sion of $240. The value of the company now is $510 in gold plus $240 in cash, or 
$750 total. Therefore, the value per share is $750/3 = $250. Thus, Brown pays out 
$240 to obtain a one-third interest in a larger company-larger by virtue of the ex- 
ercise price paid into it. The gain to Brown is $10. Another way to look at the situa- 
tion is that part of the exercise price paid in actually belongs to Brown. Effectively, 
she gives up only two-thirds of it, or $160. For this, she obtains a one-third interest 
in the gold of the company before the exercise. At $510 per ounce, this is worth 
$170. Therefore, Brown gains $10, the same as calculated before. 

Adjustments to Pricing Formula If the Black-Scholes option pricing formula is 
used to value a warrant, certain adjustments are necessary if the number of new 
shares issued is relatively large. The exercise price used in the formula should be 

'This cxmple is based on Paul Pflcidercr, Teaching Note, Stanford Graduate School of Business, Stanford, CA. 
See also Fischer Black and Myron Scholes, "The Pricing of Options and Corporate Liabiliiies,"Journnl "ffolitrcal Econ- 
omy, 81 (May-June 1973), 648-49. We assume the other conditions associated with the Black-Scholes model hold. in- 
dudine the absence of dividends. For an em~irical valuaticm of warrants, see Beni Lauterbach and Paul Schultz, "Pric- 
ing warrants: An Empirical Study of  lack'-~choles Model and Its Alternatives," Journal of Finance, 45 (September 
1990), 1181-1209. 
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the money actually given up, or $160 in our example, not $240. The stock price em- 
ployed should be the value of the equity before exercise divided by the number of 
shares in existence after the exercise of all warrants. Therefore, this value is $170 in 
our example. Finally, the variance rate used is the variance rate of return of the 
company's overall equity-stocks and warrants-not just its common stock. In 
general the same factors that affect the valuation of an option affect the valuation 
of a warrant, but certain adjustments are necessary if the option pricing model is 
used. 

CONVERTIBLE SECURITIES 
A convertible security is a bond or a share of preferred stock that can be con- 
verted at the option of the holder into common stock of the same corporation. 
The investor is provided with a fixed return from a bond or with a specified 
dividend from preferred stock. In addition, the investor has an option on the 
common stock. As a result, a comvanv is able to sell a convertible securitv at a 

A ,  

lower yield than it would have to pay on a straight bond or preferred stoik is- 
sue. As the principles are nearly the same, our subsequent discussion will cover 
only convertible bonds. 

Conversion PricelRatio 

Conversion price and 
conversion ratio both 
express the formula for 
conversion into common 
stock. 

Conversion premium 
is  the premium of 
conversion price over 
share price at the time 
of issuance. 

The ratio of exchange between the convertible security and the common stock can 
be stated in terms of either a conversion price or a conversion ratio. Suppose Za- 
pata Corporation's 7 percent convertible subordinated debentures ($1,000 face 
value) have a conversion price of $43.75. To determine the conversion ratio, we 
merely divide $1,000 by $43.75 to get 22.86 shares. This is the number of shares of 
stock a holder will receive upon converting his or her debenture. 

The conversion terms are not necessarily constant over time. Some convert- 
ible issues provide for increases or "step-ups" in the conversion price at periodic 
intervals. A $1,000 face value bond might have a conversion price of $40 a share 
for the first 5 years, $48 a share for the second 5 years, $56 for the third 5, and so 
on. In this way, the bond converts into fewer shares of common stock as time goes 
by. Usually, the conversion price is adjusted for any stock splits or stock dividends 
that occur after the securities are sold. If the common stock were split 2 for 1, the 
conversion price would be halved. This provision protects the convertible bond- 
holders and is known as an antidilution clause. 

Conversion Value and Premium 
The conversion value of a convertible security is the conversion ratio of the secu- 
rity times the market price per share of the common stock. If Zapata stock were 
selling for $48 per share, the conversion value of the debenture would be 
22.86 X $48 = $1,097. At the time of issuance, the convertible security will be 
priced higher than its conversion price. The differential is known as a conversion 
premium. Zapata's share price at the time of issuance was $38. Therefore, the con- 
version premium was $43.75 - $38.00 = $5.75. On a percentage basis, this trans- 
lates into 15.1 percent. For most issues of convertibles, the conversion premium 
ranges from 15 to 40 percent. For a growth company, the conversion premium can 
be in the upper part of this range, or perhaps even higher in the case of super 
growth. For companies with only moderate growth, like Zapata, the conversion 
premium may be closer to 15 percent. The range itself is established mainly by 
market tradition. 
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Other Convertible Features 
Almost all convertible bond issues are subordinated to other creditors. That fact 

The greater the permits the lender to treat convertible subordinated debt or convertible preferred 
conversion premium, stock as a part of the equity base when evaluating the financial condition of the is- 
the less the dilution suer. In the event of liquidation, it makes no difference to the lender if the issue is 
on conversion, actually converted. In either case, the lender has a prior claim. 

The dilution accompanying conversion can be seen in a company that 
presently has outstanding $20 million in 8 percent convertible debentures where 
the conversion price is $25. The company has 3 million in common shares out- 
standing and no debt other than the convertible security. If earnings before interest 
and taxes are $9 million and the company's tax rate is 40 percent, earnings per 
share before and after conversion are: 

Debentures Debentures 
Uncon veried Converted 

Convertibles 
are delayed equity 
financing. 

Shares outstanding 3,000,OO 
Earning per share 51.18 51.42 

We see that on conversion there is dilution. We note also that on conversion, the 
company no longer has to pay interest on the debentures: this factor has a favor- 
able influence on earnings per share. As with warrants, it is necessary for compa- 
nies to report earnings per share on a basic and on a diluted basis. Because of this 
accounting requirement, the common stock investor is not likely to overlook the 
potential dilution inherent in a company's financing with convertible securities. 

Virtually all convertible securities have a call feature. As was true with 
straight debt or preferred stock, this enables the corporation to retire the security 
through paying the holders cash. Few convertible securities, however, are ever re- 
deemed for cash. Instead, the purpose of the call is to force conversion when the 
conversion value of the security is above its call price. 

Financing with Convertibles 
Convertible securities, in many cases, are employed as deferred common stock fi- 
nancing. Technically, these securities represent debt or preferred stock, but in 
essence they are delayed common stock. Companies that issue convertibles expect 
them to be converted in the future. By selling a convertible security instead of 
common stock, they create less dilution in earnings per share, both now and in the 
future. The reason is that the conversion price on a convertible security is higher 
than the issuing price on a new issue of common stock. 

Less Dilution with Convertible Recall that Zapata Corporation was able to issue 
a convertible debenture with a conversion price of $43.75 when its common share 
price was $38.00. If the company were to have issued common stock instead of the 
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convertible debentures, it would have had to underprice the issue. Suppose the net 
proceeds to the company on a common issue would have been $35 per share. 
When we compare $43.75 with $35, we see that there is significantly less dilution 
with the delayed equity financing vehicle-namely, the convertible-than there is 
with the immediate equity issue-common stock. 

Lower Yield Than Straight DebtIPreferred Another advantage to the company 
in using convertible securities is that the interest rate or preferred dividend rate is 
lower than the rate the company would have to pay on a straight bond or a 
straight preferred stock issue. The conversion feature makes the issue more attrac- 
tive to investors. The greater the value of the conversion feature to investors, the 
lower the yield the company will need to pay in order to sell the issue. The lower 
interest payments early on may be particularly useful to a company in a growth 
phase, for it allows it to keep more cash for growth. 

New companies and/or ones with relatively low credit standing find it diffi- 
cult if not impossible to finance with straight debt. The answer to this difficulty 
may be to give investors a "piece of the action." If a company has promise and is 
growing, this may be a valuable consideration. Indeed, the market may respond 
favorably to a convertible issue of these companies, not because of its quality as a 
bond or as preferred stock but because of its quality as common stock. 

Asymmetric Information and Agency Costs Yet another reason for convertible 
securities being issued is in situations where there is asymmetric information be- 
tween management and investors/lenders, together with agency costs. From 
Chapter 19 we know that new equity issues may signal bad news to investors, in 
that the company finances with the overvalued security. While a debt issue may 
signal good news, lenders worry about the expropriation of their wealth. To miti- 
gate such, they insist on protective covenants and costly monitoring devices. 
Equity holders, not wanting to have their wealth expropriated from debtholders, 
instigate still other protective and monitoring devices. By occupying the middle 
ground and issuing a hybrid security-part equity and part debt-a company 
may be able to reduce the need for costly monitoring.' After all, the convertible se- 
curity holders are all in the same boat, not being at odds with each other. As a re- 
sult, convertible financing may reduce agency costs. 

Sequential Financing Closely allied to the above argument is that the convert- 
ible resolves certain sequential financing problems. Where uncertainty exists as to 
the outcome of capital investment decisions, the convertible security is a useful fi- 
nancing device pending the resolution of uncertainty. When the growth option 
arising from a corporate investment proves valuable, the company is able to force 
conversion and keep the funds within the firm. If the growth option proves not to 
be valuable, the security will not be in the money and there will not be voluntary 
conversion. At maturity, funds will be returned to the bondholders. David Mayers 
argues that use of the convertible security controls the overinvestment pr~blem.~ It 
brings capital market discipline to management in investing/financing. If the 
growth option proves valuable, the company is likely to follow with incremental 

'Sec Jeremy C. Stein, "Conwrhble Bonds as Backdoor Equity Financing," Journal @Financial Economics, 32 (August 
1992), 3-21. 

'David Mayers, "Why Firms Issue Convertible Bonds: The Matching of Financial and Real Investment C p  
tims," Journal oJFinancia1 Economics, 47 (January 1998), 8S102. 
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investment activity, which often is financed with straight debt. Mayers advocates 
the convertible security as a control device that economizes on issue costs. 

Forcing or Stimulating Conversion 
Companies usually issue convertible securities with the expectation that these secu- 
rities will be converted within a certain length of time. Investors can exercise their 
options voluntarily at any time and exchange the convertible security for common 
stock; however, they may prefer to hold the security, for its price will increase as the 
price of the common stock increases. h i n g  this time, also, they receive regular in- 
terest payments or preferred stock dividends. For the convertible security in which 
the common stock pays no dividend, it is to the convertible security holder's ad- 
vantage never to convert voluntarily. In other words, the investor should delay con- 
version as long as possible. (When a company pays a common stock dividend, it 
may be in the interest of the convertible security holder to convert voluntarily.) 

On the other hand, it is in the company's interest, on behalf of existing stock- 
holders, to force conversion as soon as the conversion value exceeds the call price, 
thereby taking the option away from the holder. In so doing, it also eliminates the 
cost of paying interest on the convertible debenture or dividends on the convert- 
ible preferred.' Only if the common dividend paid on conversion is more than the 
after-tax interest expense for the convertible does the issuing corporation have rea- 
son not to want to force conversion.' 

Calling the Security To force conversion, assuming it makes sense to do so, cor- 
porations call the security, giving the holder a period of time, usually 30 days, to 

Forcing conversion is either convert or accept the call price. As the corporation wants investors to con- 
the bonds when vert, the market price of the security must be higher than the call price. Many com- 

share price is panies regard a 15 percent premium of conversion value over call price as a suffi- 
above the cal l  price cient cushion for possible declines in market price and for enticing investors to 
equivalent, causing 
investors t o  voluntarily convert their securities. The conversion price of a convertible debenture ($1,000 

convert. face value) might be $50 and the call price $1,060. For the conversion value of the 
bond to equal the call price, the market price of the stock must be $1,060/20, or $53 
a share. If the bonds are called when the market price is $53, many investors might 
choose to accept the call price rather than convert. The company then would have 

- ~ 

to redeem many of the bonds for cash, in part defeating the purpose of the original 
- - 

financing. To ensure almost complete co&ersion, it might wait to call the deben- 
tures until the conversion value of the bond is 15 percent above the call price, a 
value that corresponds to a common stock market price of nearly $61. 

Some companies require a greater cushion, and a few do not seem to want to 
ever force conversion. such inactiin is not in accord with what finance theory tells us 

'See Jonathan E. lngersoll Jr., "A Contingent-Claims Valuation of Convertible Securities," Iournal of Financial 
Economics, 4 (January 1977), 297-301; and M. J. Brennan and E. S. Schwartz, "Convertible Bonds: Valuation and Opti- 
mal Strategies for Call and Conversion," Iournai of Finnnc~, 32 (December 1977), 1699-1715. 

Tn a study of convertible preferred stocks, Kenneth B. Dunn and Kenneth M. Eades, "Voluntary Conversion of 
Convertible Securities and the Gutimal Call Stratem," l o u m l  o f  Financial Economics, 23 (Aueust 1989). 273-301, tind .., 
that bul~btd~lhdl number oi invistor do not convert voluntarily when the common dividend mcorne the! rvould re- 
11117~ 3s C O I ~ U > ~ U ~ I  bt~~klic~ldcr, e ~ i ~ . c . I b  [he cun\err~blc prcfcrrcd's dlvldcnd plu, ~ t s  pwmium uf con\,cr>wn v e l ~ ~  over 
call arice. Under these circumstances, a comaanv could rationallv delav forcina conversion. and the authors offer this 
as dkajon for rhe phenomenon ohsen,ed. zlhlldrrnncluclnns wd.v rea;heil h!:'17aul .Asqu~th and I)a\,!d \% Clullins Ir, 
"Cav~vcrl.ble Debt: Curpurate Call Pvlicv "nJ \'vlunt.r\ Con\erslvn,' l r t . r ~ t , l q f F i ~ , n ~ i r r ,  46 IScpternbfr 19911, 1273 54. 
Ljnth~a I .  Lampoell. l oul i  1 1 .  I'drrinpon, and I'rashanl Yankudrr, "lhx 5hlrlds Samplr-'i~lert~tm Hlas, and the Intnr- 
mition ~ o n t e n i  of conversion-~orcin; Bond Calls." lournal of Finance. 46 isenternbe; 19911. 1291-1324: and Louis H. 
Ederington, Gary L. Caton, and cynth7a J. ~ a m ~ b e l l , ' " ~ ~  calf or Not to cail Converh'ole ~Lbt," Financial Management, 
26 (Spring 1997),22-31. 
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should be done-seize the option from investors at the first opportunity. However, 
evidence suggests that most companies call their convertible issues once share price 
rises sufficiently to afford a moderate safety cushion over the call price.' For those 
that do not, often the explanation is that the debenture is still under deferred call pro- 
tection or that there is the cash-flow advantage to delaying mentioned above. 

Means for Stimulating Conversion Other means are available to a company for 
"stimulating," as opposed to "forcing," conversion. By establishing an acceleration 
or "step-up" in the conversion price at steady intervals in the future, there is per- 
sistent pressure on bondholders to convert, assuming the conversion value of the 
security is relatively high. If the conversion price is scheduled to increase from $50 
to $56 at the end of next month, convertible bondholders have an incentive to con- 
vert prior to that time, all other things the same. If the holders wait, they receive 
fewer shares of stock. Be aware that the "step-up" provision must be established at 
the time the convertible issue is sold. It cannot be used for purposes of stimulating 
conversion at a particular moment in time. 

Another means for stimulating conversion is to increase the dividend on the 
common stock, thereby making the common more attractive. If the dividend in- 
come available on the associated common exceeds interest income on the convert- 
ible security, there is particular incentive to convert. Although the two stimulants 
just discussed enhance conversion, invariably a portion of the convertible bond- 
holders will not convert, owing to the downside protection of the bond, the supe- 
rior legal claim on assets, and other reasons. Consequently, calling the issue may 
be the only means for ensuring that the issue will be substantially converted. 

Overhanging Issues 
As we have suggested, the investment community expects a company to be in a 
position to force conversion several years after issuance. To do so, the convertible 
security's conversion value must be in excess of its call price. In turn, this requires 
share price to rise sufficiently to offset not only the conversion premium at is- 
suance but also the call premium. If after a few years share price does not rise suf- 
ficiently so the company can force conversion, the issue is said to be overhanging. 
This condition reduces a company's future financing flexibility. For all practical 
purposes it cannot sell another convertible security. Although straight equity is- 
sues are possible, the overhanging convertible makes marketing such issues diffi- 
cult for the underwriter. It is hard to explain why the future is so much better than 
the past, when the stock did not perform up to the expectations of the market at 
the time the convertible security was issued. 

VALUATION OF CONVERTIBLE SECURITIES 
The view that a convertible security is the best of all things to the corporation be- 
cause it requires a lower yield cost than straight debt or preferred, but involves 
less dilution than straight common financing, is too simplistic. 

.See Paul Asquith, "Convertible Bonds Are Not Called Late," lournal of Finance, 50 (September 1995), 1275-89. 
The author finds that for a large sample the median delay b e f o ~  caU, once the conversion price exceeds the call price, 
is only 77 days. Wlth a cushion of 20 percent, the median delay is but 20 days. Thus, the evidence is consistent with 
most companies calling their convertible bonds as soon as possible. Further support of the safety cushion notion is 
found in Luuis H. Ederington, Gary L. Caton, and Cynthia J. Campbell, "To Call or Not to Call Convertible Debt," Fi- 
tfoncinl Management, 26 (Spring 1997), 22-31. 
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Debt Plus Option Characteristic 
Convert value IS straight The convertible bond may be viewed as straight debt plus an option to purchase 
bond value plus the common stock in the corporation. If the expiration of the option and the maturity 
value of the stock option. of the convertible are the same, then the following roughly holds 

Debt Option - Convertible Bond + - (21-2) 
Value Value Value 

Both the value of the debt and the value of the option components are affected by 
the volatility of the company's cash flows. The greater this volatility, the lower the 
value of the debt component but the higher the value of the option component. 

Thus, risk cuts both ways. As firm risk increases, a company incurs higher inter- 
est costs on straight debt. However, with convertible debt the option component be- 
comes more valuable. As a result, the interest rate for the convertible may not in- 
crease with more firm risk and actually could decrease. This offset means the 
convertible security is less affected by the issuing company's risk than are other types 
of securities. Put another way, differences in coupon rates and conversion premiums 
for the convertible debentures of companies having different risk complexions are not 
likely to be nearly as large as they would be for other types of securities. This sug- 
gests that when a company's future is highly uncertain, the convertible security 
should be the financing method of choice. 

In summary, the greater the risk faced by the firm, the more difficult it is to sell 
straight debt and the more valuable the conversion feature becomes. In the appendix 
at the end of this chapter, we explore the option characteristic of a convertible issue in 
detail. But now we look at convertible security valuation in more traditional ways. 

Bond Value 
The bond value of a convertible security is the price at which a straight bond of the 
same company would sell in the open market. For semiannual compounding, it 
can be determined by solving the following equation for B: 

where B = straight bond value of the convertible 
n = years to final maturity 
I = semiannual interest payments determined by the coupon rate 
F = face value of the bond 
r = market yield to maturity on a straight bond of the same company 

In the equation, we assume semiannual interest payments, which are typical with 
corporate bonds, so the total number of interest payments is two times the years to 
maturity, n, and the semiannual interest rate on a straight bond is r divided by 2. 
(The mathematics of bond interest are discussed in Chapter 2.) 

Calculating the Floor Price Amos White Company has outstanding a 6 percent 
convertible debenture with a final maturity 20 years hence. If the company is to 
sell a straight 20-year debenture in the current market, the yield will have to be 8 
percent to be attractive to investors. For a 20-year bond with a 6 percent coupon to 
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yield 8 percent to maturity, the bond has to sell at a discount. Using Eq. (21-3) and 
rounding, we have the following: 

Thus the bond-value floor of Amos White Company's convertible bonds is approx- 
imately $802. This floor suggests that if the price of the common stock were to fall 
sharply, the price of the convertible would fall only to $802. At that price, the secu- 
rity would sell as a straight bond in keeping with prevailing bond yields for that 
grade of security. 

Changes in Floor The bond-value floor of a convertible is not constant over time. 
It varies with (1) interest-rate movements in the capital markets and (2) changes in 
the financial risk of the company involved. If interest rates in general rise, the 
bond value of a convertible will decline. If the yield to maturity on a straight bond 
in our example increases from 8 to 10 percent, the bond value of the convertible 
will drop from $802 to $657. Moreover, the company's credit rating can either im- 
prove or deteriorate over time. If it improves, and the company is able to sell a 
straight bond at a lower yield to maturity, the bond value of the convertible secu- 
rity will increase, all other things held constant. If the company's credit standing 
deteriorates, and the yield on a straight bond increases, the bond-value floor will 

Both interest-rate and decline. Unfortunately for investors, when the market price of the stock falls be- 

credit-risk changes cause of poor earnings and/or increased risk, its credit standing may suffer. As a 

cause changes in the result, the straight bond value of the convertible may decline along with the de- 

bond-value floor. cline in its conversion value, giving investors less downside protection than they 
might have expected originally. 

Premiums 
Convertible securities frequently sell at premiums over both their bond value and 
their conversion value. Recall that the conversion value of a convertible is simply 
the current market price per share of the company's common stock times the num- 
ber of shares into which the security is convertible. The fact that the convertible 
bond provides the investor with a degree of downside protection, given the quali- 
fications just mentioned, often results in its selling at a market price somewhat 
higher than its conversion value. The difference is known as the premium-over 
conversion value. 

Moreover, a convertible bond typically will sell at a premium-over-bond 
value, primarily because of the conversion feature. Unless the market price of the 
stock is very low relative to the conversion price, the conversion feature usually 
will have value, in that investors may eventually find it profitable to convert the 
securities. To the extent that the conversion feature does have value, the convert- 
ible will sell at a premium over its straight bond value. The lgher  the market 
price of the common relative to the conversion price, the greater this premium. 

Relation between Premiums 
The trade-off between the two premiums depicts the value of the option to in- 
vestors and is illustrated in Fig. 21-2. The market price of the common is on the 
horizontal axis; the value of the convertible security is on the vertical. It should be 
pointed out that the two axes are on different scales. The diagonal line, which 
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Conversion valu 

Bond value . . . . . . . . . . . . . . . . . . . . .  

F I G U R E  2 1 - 2  
Relation between 

bond-value and 
conversion-value 

premiums 0 MARKET PRICE OF COMMON STOCK 

starts at the origin, represents the conversion value of the bond. It is linear, as the 
conversion ratio is invariant with respect to the market price of the stock. 

The bond-value line, however, is related to the market price of the common. If 
a company is doing badly financially, the prices of both its common stock and its 
bonds are likely to be low. At the extreme, if the total value of the company were 
zero, both the bonds and the stock would have a value of zero. As the company be- 
comes sounder financially and the common stock increases in price, bond value in- 
creases but at a decreasing rate. After a point, the bond-value line becomes flat, and 
further increases in common stock price are unrelated to it. At this point, the bond- 
value floor is determined by what other high-grade bonds sell for in the market. 

Market Value Trade-Off The upper curved line in the figure represents the market 
price of the convertible security. The distance between this line and the bond-value 
line is the premium-over-bond value, while the distance between the market-value 
line and the conversion-value line represents the premium-overconversion value. We 
see that at relatively high common stock price levels, the value of the convertible as a 
bond is insignificant. Consequently, its premium-over-bond value is high, whereas its 
premium-over-conversion value is negligible. The security sells mainly for its stock 
equivalent. Investors are unwilling to pay a sigruficant premium-over-conversion 
value for the following reasons. First, the greater the premium of market price of the 
convertible over its bond value, the less valuable the bond-value protection is to the 
investor. Second, when the conversion value is high, the convertible may be called; if 
it is, the investor will want to convert rather than redeem the bond for the call price. 
Upon conversion, of course, the bond is worth only its conversion value. 

On the other hand, when the market value of the convertible is close to its 
straight bond value, the conversion feature has little value. At this level, the con- 
vertible security is valued primarily as a straight bond. Under these circumstances, 
the market price of the convertible is likely to exceed its conversion value by a sig- 
nificant premium. 

Option Nature of Convertible The shaded area of the figure reflects the option 
nature of the convertible bond. There is partial protection on the downside, with 
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the "slipping" bond value floor, coupled with the upside potential of rising share 
price. Thus, the distribution of possible outcomes is skewed to the right, and this 
characteristic finds favor with investors. The greater the volatility of share price, 
the greater the potential for upside gain and the more valuable the option. In the 
context of Fig. 21-2, this greater value would be expressed as a larger shaded area 
in the figure. Lower volatility would cause the shaded area to be smaller. 

The option value of the convertible in Eq. (21-2) can be determined using 
standard option pricing models (see Chapter 5). If the Black-Scholes model is 
used, we need to have an estimate of the stock's standard deviation. The expira- 
tion date is either the maturity of the convertible bond or the time to when the 
company is likely to be able to call the bonds and force conversion. In this regard, 
one may wish to use several expiration dates. The risk-free rate is the yield on a 
Treasury security with a maturity equal to that of the expiration date assumed. 
The exercise price is the conversion price of the bond. When a common dividend 
is paid, the stock price used in the Black-Scholes formula needs to be adjusted 
downward by the present value of the likely dividend stream through the expira- 
tion date.With this information, one can solve for the option value per share. By 
multiplying this figure by the conversion ratio, one obtains the option value of the 
convertible bond. This amount then is added to the bond value in Eq. (21-2) to ob- 
tain the value of the convertible bond. 

Other Factors Affecting Valuation 
Although we have concentrated on the main reasons for the shaded area in Fig. 21-2, 
other factors have an influence on convertible security valuation. For one thing, 
lower transaction costs on convertible bonds relative to those on common stocks 
enhance the attractiveness of these bonds. By purchasing convertible bonds and 
converting them into common stock, investors incur somewhat lower transaction 
costs than they would by purchasing the stock outright. This attraction should ex- 
ert upward pressure on the premiums-over-conversion value and over-bond 
value. Yet another influence that may raise premiums is that certain institutional 
investors, such as life insurance companies, are restricted with respect to investing 
in common stock. By investing in convertible bonds, they gain the benefits of a 
common stock investment without actually investing in common stock. 

The length of time to expiration of the convertible option also should affect 
the premiums. The longer this time, the more valuable the option. Unlike other op- 
tions, however, the time to expiration is uncertain, owing to the fact that the com- 
pany can force conversion if the price of the common stock is high enough. The 
longest time to expiration is the maturity of the security, but actual expiration typi- 
cally is much shorter. Another factor is the dividend on the common. The greater 
the dividend, the greater the attraction of common vis-a-vis the convertible secu- 
rity and the lower the premiums, all other things being the same. All of these influ- 
ences affect the premiums at which convertible securities sell, but they are less im- 
portant than the influences discussed in the preceding section. 

EXCHANGEABLE DEBT 
An exchangeable bond is like a convertible bond, but the common stock involved 
is that of another corporation. Petrie Stores issued exchangeable debt, which en- 
abled the investor to exchange each $1,000 bond into slightly over 27 shares of 
common stock in Toys 'R' Us. 

'See Chapter 5 for morr detail 
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Features 
Like the conversion price and conversion ratio for a convertible security, the ex- 

Exchangeable debt change price and exchange ratio must be set at the time of issuance. The Petrie 
involves an option on the  Stores' exchangeable bond had an exchange ratio of 27, which translates into an 
stock of a company other exchange price of $37.04. As with convertible bonds, there typically is a call feature 
than the issuer, and most issues are subordinated. 

Use in Financing 
Exchangeable bond issues usually occur only when the issuer owns common stock 
in the company in which the bonds can be exchanged. Petrie Stores acquired 25 
percent of Toys 'R' Us common stock in a friendly takeover attempt. A primary 
reason for an exchangeable offer is that the company owning the stock wishes to 
divest.' A secondary offering of the stock involves more underwriting and other 
fees than does an exchangeable offer. Perhaps a tax advantage exists in that any 
dividends on the stock owned by the company prior to its being exchanged qual- 
ify for the 70 percent intercorporate dividend exclusion, whereas interest on the 
exchangeable debt may be deducted in its entirety for tax purposes. 

Like the convertible, interest costs are lower because of the option value of the 
insbument. So far most companies issuing exchangeables have been large and would 
not have experienced difficulty financing with a straight debt issue. The attraction is a 
lower interest cost together with the possibility of disposing of a common stock in- 
vestment at a premium above the present price. Finally, some exchangeable issues of 
U.S. companies have been placed with investors outside the United States. 

Valuation of an Exchangeable 
The valuation of an exchangeable security is identical in most respects to that of a 
convertible security. Exchangeable debt can be viewed as 

Debt Call option Exchangeable debt + - - 
Value Value Value 

(21-4) 

where the call option is on the stock of the company in which the debt is exchange- 
able. Therefore, the investor must analyze and track the bond of one company and 
the stock of another. 

One advantage of the exchangeable bond is diversification; the bond-value 
floor and the stock value are not directly linked. Poor earnings and financial perfor- 
mance in one company will not lead to a simultaneous decline in bond-value floor 
and in the stock value. If the companies are in unrelated industries, the investor 
achieves diversification. With market imperfections, this may lead to a higher valua- 
tion for the exchangeable than for the convertible, all other things the same. 

Because option values are driven by the volatility of the associated asset, dif- 
ferences in volatility may affect the choice between an exchangeable and a convert- 
ible bond issue. If the stock of the company in exchange is more volatile than that 
of the issuer, the option value will be greater with an exchangeable bond issue 
than it will with a convertible bond issue, all other things the same. 

A relative disadvantage to the investor has to do with taxation. The difference 
between the market value of the stock at the time of exchange and the cost of the 
bond is treated as a capital gain for tax purposes. In the case of a convertible, this gain 
goes unrecognized until the stock is sold. The net effect of these factors is unclear. 

"This motivation is confirmed by R ~ a d  M. Barber, "Exchangeable Debt," Finanuinl Munqyernmt, 22 (Summer 
1993). 48-60. He lists the two subsequent reasons but does not find the tax reason rpler.mt empirically. 
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OTHER HYBRID SECURITIES 
There are dozens of other hybrid securities, all with cute abbreviations concocted 
by investment-bank sponso;s. Table 21-1 gives a representative sample of some of 
these securities. As mentioned at the outset of the chapter, these securities have 

Market incompleteness characteristics that place them somewhere along the sp&3rum going from straight 
is the foundation for the common stock to straight debt, the latter having no equity characteristics. Note 
proliferation of equity-linked that in our discussion of tax-deductible preferred stock in the last chapter we took 
instruments. up two of the names on the list, namely, MIPS and TOPrS. In the remainder of the 

chapter, we consider PERCS, DECS, CEPPPS, YEELDS, LYONS, and CEPS. First, 
however, we need to consider why securities of this sort come about. What is it 
that makes exotic (and often complicated) features attractive to investors and is- 
suers? 

Foundations for Equity-Linked 
Security Products 
There are a number of reasons why we see products of the sort depicted in Table 21-1. 
The overriding foundation is market incompleteness, a concept explored on several 
other occasions. Market incompleteness exists when financial markets do not provide 
securities with features in demand by investors and issuers. Making the markets 
more complete is the simple marketing notion of tailoring a security's design to the 
demands of the marketplace. 

Role of the Investment Bank With respect to equity-lied securities, profitability 
and prestige to the promoter are the motives for financial innovation. There is a first- 
mover advantage that the investment bank hopes to retain. A successful product, of 
course, invites others to come up with substitutes. With competition, profit margins 

T A B L E  2 1 - 1  
Some Hybrid Securities 
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to the original promoter may erode. However, certain products become fixtures not 
easily displaced and provide the investment bank with sizable profitability for many 
years. An example is LYONS, introduced many years ago by Merrill Lynch. As with 
all financial innovations, change is the important ingredient. 

Regulatory and Tax Law Changes With deregulation of financial institutions, geo- 
graphical and functional boundaries are broken down and the distinction among 
them purposely blurred. This permits financial innovation of all sorts, including 
equity-linked securities. Other regulatory changes may prompt new security designs 
to take advantage of regulatory loopholes. Tax law changes prompt many financial 
product innovations. In particular, the differential taxation of interest income, divi- 
dend income, and capital gains from an investor standpoint and the corporate tax 
rate and timing options from the standpoint of issuer are important. 

Volatility, Asymmetric Information, and Agency Costs When volatility of stock 
prices, interest rates, and currency exchange rates inmases or decreases sharply, the 
changed environment creates demand for different types of financial instruments. 
New vehicles arise for shifting risk. Asymmetric information as to a corporation's ex- 
pected future cash flows and the variance of firm value is fertile ground for financial 
innovation. Certain financial products may reduce asymmetric information and the 
agency costs associated with such. With these foundations in mind, consider now 
some of the hybrids listed in Table 21-1. 

Puefewed Equity Redemption 
Cumulative Stock (PERCS) 
A PERCS is a form of redeemable convertible preferred stock, originated by Morgan 
Stanley in the late 1980s. Typically, the PERCS is convertible into common only at a 
specified future date. The key feature is that the upside is capped. If the market price 
of the common stock is less than some specified threshold price on the exchange date, 
the security holder receives one common share for each PERCS share held. If more, the 
holder receives less than one share. Suppose XCeU Corporation has a PERCS issue 
outstanding for which the specified share price 3 years hence is $56. If actual share 
price turns out to be $70 on that exchange date, the holder receives $56/$70 = .80 
shares of common for every PERCS share held. The nature of the cap can be seen in 
the upper panel of Fig. 21-3, where the expiration value of the instrument is shown. If 
share price should decline from that which prevailed at original issuance, the holder 

PERCS cap the upside can end up with a value less than what he or she paid for the PERCS. The "carrot" to 
but provide a higher the investor is that the PERCS pays a higher dividend than that available on the com- 
dividend payment. mon stock. The trade-off then is higher income through the exchange date, but with a 

cap on the common stock equivalent. The mirror image occurs for the corporate issuer. 
Effectively, the corporation has a long position in a call option a its own stock 

while the PERCS holder has a short position. PERCS are offered to common stock- 
holders in exchange for common stock they hold. In other words, they are not issued 
to new investors. For the investor, the opportunity cost is giving up the common in 
exchange for the PERCS. In this context, the value of the PERCS can be thought of as 

PERCS Value = S + PVXD - C (21-5) 

where S = Common share price with no exchange, and lower dividend. 
PVXD = Present value of the incremental dividend, PERCS minus common, 
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through the exercise date. 

C = Value of the call option. 
The PERCS holder forgoes the upside potential, so the embedded call option 

given the corporation works against him or her. The exercise price of the option is the 
threshold price shown in the upper panel of Fig. 21-3. Standard option pricing can be 
used to value the PERCS. The greater the volatility, the lower the value of the PERCS, 
whereas the higher the stock price and the greater the differential in dividends, the 
higher the value.10 

Dividend Enhanced Cumulative Stock @ECS) 
The DECS is a Salomon Smith Barney product, with a different configuration than a 

OECS constrain returns PERCS. This profile is seen in the middle panel of Fig. 21-3. Here the security holder 
in the mid-portion of gives up the mid-range of share price movement, but keeps downside exposure and 
share price movement. participates in the far upside. The "carrot" again is a higher dividend than that pro- 

vided on the common stock. As with the PERCS, mandatory conversion occurs at the 
exchange date. Up to threshold price #1, the investor receives one share of common 
stock for each DECS held. At threshold price #2 and beyond, the investor might re- 
ceive 0.8333 shares of common for each DECS held. Between the two thresholds, the 
number ranges from 1.0 down to 0.8333 shares. In this way, the payoff in the mid- 
range is constrained. The DECS appeal is to the income- and growth-oriented investor. 

CEPPPS and YEELDS 
Securities can be designed to protect the investor on the downside if the far upside is 
given up. In 1996, Goldman Sachs and Morgan Stanley jointly underwrote Convert- 
ible Exchangeable Principal-Protected Preferred Shares (CEPPPS) of Microsoft Corpo- 
ration. In the lower panel of Fig. 21-3, the nature of the collar arrangement is shown. 
The floor price often is existing share price. If this price were $80, up to the first thresh- 
old the investor receives a number of shares equal to $80 divided by share price on the 
exchange date. If the share price were $60, he or she would receive 1.3333 shares. 
Through the second threshold, the investor receives one share of common for each 
CEPPPS held. Suppose now the second threshold were $110. Beyond this threshold, 
the investor receives less than one share of stock for each CEPPPS held. If share price 
were $140, he or she would obtain $110/$140 = 0.7857 shares. The "carrot" again is a 
dividend greater than that on the common. In the case of Microsoft, it was a 29 percent 
yield versus no dividend on the common. In a similar manner Yield Enhanced Equity- 
Linked Debt Securities (YEELDS) can be designed to provide this pattern of investor 
protection. However, other design patterns are also possible with YEELDS. 

Liquid Yield Option Notes (LYONS) 
LYONS were first developed by Merrill Lynch in the mid-1980s, and have been a 
very successful product. They are complicated, but there are some defining fea- 
tures. The security is a zero-coupon note, with maturities ranging from 10 to 20 
years. They are convertible by the investor into a fixed number of shares at any 
time. That differs from PERCS, DECS, CEPPPS, and YEELDS, for which conver- 
sion is mandatory on a given date. Moreover, the conversion price of a LYON in- 
creases over time. The investor has a put option of the security back to the corpo- 

'OHowever, the greater the S in Eq. (21-51, the more valuable the call option. Consequently, there is some offset to 
an increase in S causins an lnarasf  in the value of the PERCS. 
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Threshold Value of Stock 
Price 

Threshold #I Threshold #2 Value of Stock 

F I G U R E  2 1 - 3  
Expiration Date Values 
of Hybrid Securities in 
Relation to Share Price Threshold #I Threshold #2 Value of Stock 

ration at increasing put prices over time. Finally, the issuer has a call option at in- 

LYONS embed several creasing call prices over time. The initial call price typically is below the investor's 

different options in the put price, but there is a crossover some time before maturity. The accreted interest 

contract. is deductible as an expense for tax purposes by the corporation, even though it is 
not paid in cash. Because of the multiple embedded options, the valuation of 
LYONS is difficult to model." In general, the greater the volatility of stock return, 
the greater the value of the LYON. 

]'For one approach, see John J. McConneU and Eduardo S. Schwartz, "LYON Taming," lournal $Finance, 41 (July 
1986), 561-77. 
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Convertible Exchangeable Preferred Stock (CEPS) - 
The final hybrid we consider is CEPS, which is a variation of convertible preferred 
stock and was first issued in the early 1980s. In fact, it starts as convertible preferred 
stock with all the features taken up earlier in the chapter. The only difference is that 
the issuer has the option of exchanging the convertible preferred shares for convert- 
ible bonds. With respect to cash flows to the investor and conversion terms, the secu- 
rity exchanged is identical to the one given up. The major advantage to the corpora- 
tion is a tax timing option, in being able to use the tax shield associated with debt if it 
becomes advantageous to do so." 

Thk concludes our inquji  into hybrid securities. Although there are many 
more exotics, the ones discussed here should give a flavor to many of the elements in 
security design. 

Warrants, convertible securities, and exchange- 
able securities are options under which the 
holder can obtain common stock. The conver- 
sion or exchange feature enables the investor to 
transfer a debt instrument or preferred stock into 
common stock, whereas a warrant attached to a 
bond enables the holder to purchase a specified 
number of shares at a specified price. With a 
warrant, the exercise of the option does not re- 
sult in the elimination of the bonds. 

Normally, warrants are employed as a 
"sweetener" for a public or private issue of debt. 
They are like a call option, but the beginning 
time to expiration tends to be longer. Also, there 
is a dilution effect on value, which is not the case 
with call options, and money is paid into the 
company upon exercise of the warrant. When 
the market price of the stock is near the exercise 
price, the market value of the warrant tends to 
be high relative to its theoretical value. The 
greater the volatility of the associated stock, the 
more valuable the warrant. Other factors also in- 
fluence the price of this type of option. 

The convertible security can be viewed as 
a straight debt or preferred stock issue plus an 
option to buy common stock. For the corpora- 
tion, convertibles often represent delayed com- 
mon stock financing. For a given amount of fi- 
nancing, there will be less dilution with a 
convertible issue than with a common stock is- 
sue, assuming it eventually converts. As a hy- 
brid security, the convertible security has a 

bond-value floor and a conversion, or stock, 
value. As a result, the distribution of possible 
returns is skewed to the right and there is a 
trade-off between the two factors. 

The premiums at which a convertible se- 
curity sells above its conversion value and 
above its bond value are due to the security's 
partial downside protection as a bond and its 
upside potential as stock (the same in principle 
as with any option), the volatility of the com- 
mon stock, the dividend on the common, the 
duration of the convertible option, and certain 
institutional imperfections that affect investors. 
Convertibles are particularly suited as a financ- 
ing vehicle when there is much uncertainty 
concerning the company. If things go well, the 
company will be in a position to force conver- 
sion by calling the issue. 

An exchangeable bond may be exchanged 
for common stock in another corporation. It is 
like the convertible security in its valuation 
underpinnings with a few exceptions. This 
method of financing is applicable to companies 
that have stock holdings in another company. 

A number of other hybrid securities exist, 
the foundation for which is incomplete finan- 
cial markets that allow an investment bank to 
tailor a security's design to the unfilled desires 
of investors and issuers. In the case of PERCS, 
the equity link to common stock is capped on 
the upside, but the security pays a higher divi- 
dend than is available on the common. For 

'?For an analysis of this point and othcr aspects to CEE,  see Arnold R. Cowan, "Tax Options, Clienteles, and 
Advcnc Sclcaion: The Case of Convertible Exchangeable Preferred Stock," Finuncial Management, 28 (Summer 19991, 
15171. 
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DECS, the mid-range of stock price participa- debt instruments convertible into common, but 
tion is constrained for the investor, b&t the bp- for which the investor has an option to put the 
side and downside are not. With CEPPPS and security back to the issuer and the issuer has a 
certain types of YEELDS, there is a collar where call option. A CEPS is a convertible preferred 
the investor participates in stock movements stock, but the issuer has the option to exchange 
only in the mid-range. LYONS are zero-coupon it for convertible debt. 

ppendix:  Valuing Conver t ib le  Bonds in t h e  Face  

Because a convertible bond is both a debt in- 
strument and a stock option, its precise valua- 
tion is complex. In this chapter as well as in 
certain preceding chapters, we discussed the 
valuation of stock options and debt in an op- 
tion pricing model framework. We have not 
put the various components together as they 
relate to convertible bonds, and that is the pur- 
pose of this appendix. Briefly reviewing, a con- 
vertible bond is an option to obtain stock in a 
corporation. As with any option, the greater 
the volatility of the stock and the underlying 
volatility of firm value, the greater the value of 
the option to the convertible security holder. 

In Chapters 9 and 16, we saw that debt 
holders could be viewed as option writers and 
the equity holders could be viewed as holding a 
call option on the firm's total value. At the ma- 
turity of the debt, the equity holders have the 
option of buying back the firm from the debt 
holders at a specified price, which is the face 
value of the debt instrument. In this context, the 
greater the volatility of the value of the total 
firm, the greater the value of the option to the 
equity holders. On the other hand, the greater 
the volatility, the greater the default risk in the 
sense that the firm will be worth less than the 
debt's face value. If default occurs, equity hold- 
ers will not exercise their option, bankruptcy by 
defirution will occur, and debt holders will suf- 
fer a loss. In Chapter 20, we explored the valua- 
tion of the call option on straight debt. Here we 
found that the greater the volatility of future in- 
terest rates, the greater the value of the call o p  
tion to the equ& holders and the greater the 
value loss to the debt holders. If such interest- 
rate volatility is anticipated at the time of the 
loan, lenders will demand a higher interest rate 
to compensate them for the call risk. 

All three factors influence the valuation 
of convertible bonds, and it is useful to explore 

the interrelationships. What will emerge is not 
a precise model, if indeed one were possible, 
but a general overview of the valuation under- 
pinnings. To begin, let us assume that financial 
markets are perfect, that a firm has no debt 
other than convertible bonds, and that bond- 
holders and the firm follow optimal strategies. 
Under these circumstances, optimal strategies 
consist of (1) bondholders converting their 
bonds into stock if the value of the convertible 
is less than its conversion value; (2) bondhold- 
ers forcing the firm into bankruptcy and seiz- 
ing its value if the value of the firm falls below 
the debt's face value, assuming that the ability 
to do so is written into the contract; and (3) the 
firm calling the bonds when their value equals 
the call price. 

Given these actions, the boundaries for 
the valuation of convertible bonds are shown 
in Fig. 21A-1. If the value of bonds should ex- 
ceed the call price, they will be called so their 
value is bounded on the upside by the call 
price. On the downside, bondholders will force 
bankruptcy, should the value of the firm fall 
below the total value of the bonds outstanding. 
Moreover, bondholders will convert if the 
value of their bonds falls below the conversion 
value, so we have another lower boundary. Fi- 
nally, the total value of the bonds cannot ex- 
ceed the total value of the firm. As a result of 
these constraints, the value of the bonds must 
fall within the shaded area in the figure. 

Within these boundaries, certain rela- 
tionships are likely to hold. For one, we 
would expect an inverse relationship between 
the risk of default and the value of the firm. 
That is, increases in firm value would be asso- 
ciated with decreases in default risk up to a 
point. As a result, we might expect the rela- 
tionship shown in the upper panel of Fig. 
21A-2. Here we see that the value of the bonds 
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increases at a decreasing rate until the curve 
eventually turns up, in keeping with the 
change in conversion value. This phenomenon 
was discussed in the chapter, and we know 
that it embraces both default risk and firm 
value volatility. 

For a given firm value, companies can 
have different business-risk strategies, which 
result in different default risks. Therefore, the 
relationship between bond value and firm 
value will differ, depending on the risk strat- 
egy chosen by the firm. In the bottom panel of 
Fig. 21A-2, risk strategy 1 is safer than strate- 
gies 2 and 3, in the sense of less volatility of 
firm value. Accordingly, the risk of default is 
less for any level of firm value, and the value of 
the convertible bonds is higher. 

Having considered default risk, we turn 
now to interest rate risk. For given levels of firm 
value and default risk, the greater the interest 
rate, the lower the value of the outstanding con- 
vertible bonds. The relationship is depicted by 
the upper panel of Fig. 21A-3. For a hypotheti- 
cal interest rate of 6 percent, the bond-value h e  
is higher than it is for interest rates of 10 percent 
and 14 percent, respectively. This follows, of 
course, from the valuation of any fixed-income 
security. Apart from the expected level of inter- 
est rates, the greater the volatility of future in- 
terest rates, the greater the value of the call op- 
tion to the company and the lower the value of 
the convertible security to the holder. This situa- 
tion is depicted in the lower panel of Fig. 21A-3. 
Bear in mind that if the bond is called, the 
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holder has the option to convert it into common 
stock; therefore, the impact of the call is far less 
than it is in the case of straight debt. Finally, we 
should point out that in determining whether a 
convertible security is called, stock price volatil- 
ity usually dominates interest-rate "olatility 

We -have described the more important 
"two-way" relationships affecting the valua- 
tion of convertible bonds, but there are others 
that complicate the picture. For one thing, there 
is likely to be an association among the level of 
interest rates, default risk, and the value of the 
firm. High interest rates often are associated 
with periods of high and uncertain inflation. 
Consequently, the value of the firm will be less, 

@gl 
& S e l f - C o r r e c t i o n  Problems 

all other things staying the same, than it is in 
times of low inflation, moderate uncertainty, 
and low interest rates. Similarly, periods of 
high inflation, great uncertainty, and high in- 
terest rates may be characterized by greater de- 
fault risk. Thus, the volatility of firm value and 
of interest rates are not independent, and this 
makes the valuation of the hybrid convertible 
security very complicated indeed. 

Our purpose in this appendix is not to 
present a model but to point out the direction 
of bond-value changes that are likely to accom- 
pany parameter changes." This discussion gives 
us a richer understanding of the valuation of 
convertible securities. 

1. Camelot Pizza has outstanding warrants, where each warrant entitles the holder 
to purchase two shares of stock at $24 per share. The market price per share of 
stock and market price per warrant were the following over the last year: 

Observation 

Stock price $20 $18 $27 $32 $24 $38 
Warrant price 5 3 12 20 8 29 

Determine the theoretical value per warrant for each of these observations. 
Plot the market value per warrant in relation to its theoretical value. At what 
price per common share is the warrant premium over theoretical value the 
greatest? Why? 

2. The Charrier Boat Company has current earnings of $3 a share with 500,000 
shares outstanding. The company plans to issue 40,000 shares of 7 percent, $50 
par value convertible preferred stock at par. The preferred stock is convertible 
into two shares of common for each preferred share held. The common stock 
has a current market price of 521 per share. 

a. What is the preferred stock's conversion value? 
b. What is its conversion premium? 
c. Assuming that total earnings stay the same, what will be the effect of 

the issue on basic earnings per share (1) before conversion? (2) on a 
fully diluted basis? 

d. If profits after taxes increase by $1 million, what will be basic earnings 
per share (1) before conversion? (2) on a fully diluted basis? 

'?For on? apprnach to modeling the wlarronsh~pa, ,vs 44iihael 1 Rrmnan and Eduardo 5 SClti\..~rtz, 'Analy7- 
mg Convernbiv Bunds," /r turtul ~ ~ F , ~ I I , I : I . I / ~ P ~ ~ ~  Q t , a r i r ~ t a r l w A ~ a ; ~ s ~ , ,  15 ~tiovr.mbcr 19901, GO:-29. 
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3. Sadfield Manufacturing Company plans to issue $10 million in 6 percent con- 
vertible subordinated debentures. currently, the stock price is $36 per share, 
and the company believes it could obtain a conversion premium (issuing price 
in excess of conversion value) of approximately 12 percent. The call price of 
the debenture in the first 10 years is $1,060 per bond, after which it drops to 
$1,030 in the next 10 years and to $1,000 in the last 10 years. To allow for fluc- 
tuations in the market price of the stock, the company does not want to call the 
debentures until their conversion value is at least 15 percent in excess of the 
call price. Earnings per share are expected to grow at an 8 percent compound 
annual rate in the foreseeable future, and the company envisions no change in 
its price/eamings ratio. 

a. Determine the expected length of time that must elapse before the 
company is in a position to force conversion. 

b. Is the issuance of a convertible security a good idea for the company? 

g? 
2 3  Prob lems 

1. Using Eq. (21-I), compute the theoretical value of each of the following war- 
rants: 

2. Max Murphy, Inc., has warrants outstanding that allow the holder to pur- 
chase 3 shares of stock for a total of $60 for each warrant. Currently, the mar- 
ket price per share of Max Murphy common is $18. Investors hold the follow- 
ing probabilistic beliefs about the stock 6 months hence: 

a. What is the present theoretical value of the warrant? 
b. What is the expected value of stock price 6 months hence? 
c. What is the theoretical value of the warrant 6 months hence? 
d. Would you expect the present market price of the warrant to equal its 

theoretical value? If not, why not? 
3. The Beruth Company is contemplating raising $10 million by means of a debt 

issue. It has the following alternatives: 

Marketprice per share $16 $18 $20 $22 $24 

Probability 1 .15 .20 .30 .20 .15 
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a. A 20-year, 8 percent convertible debenture issue with a $50 conversion 

price and $1,000 face value. 
b. A 20-year, 10 percent straight bond issue. 

Each $1,000 bond has a detachable warrant to purchase four shares for 
$50 a share. The company has a 50 percent tax rate, and its stock is currently 
selling at $40 a share. Its earnings before interest and taxes are a constant 20 
percent of its total capitalization, which currently appears as follows: 

Common stock (par $5) $ 5,000,000 
Additional paid-in capital 10,000,000 
Retained earnings 15,000,000 

Total $30,000,000 

(1) Show the capitalizations resulting from each alternative, both be- 
fore and after conversion or exercise (a total of four capitaliza- 
tions). 

(2) Compute earnings per share currently and under each of the four 
capitalizations determined in part 1. 

(3) If the price of Beruth stock went to $75, determine the theoretical 
value of each warrant issued under alternative b. 

4. The common stock of the Draybar Corporation earns $2.50 per share, has a 
dividend payout of two-thirds, and sells at a P/E ratio of 16. Draybar wishes 
to offer $10 million of 9 percent, 20-year convertible debentures with an initial 
conversion premium' of 20 percent and a call price of 105. Draybar currently 
has 1 million common shares outstanding and has a 50 percent tax rate. 

a. What is the conversion price? 
b. What is the conversion ratio per $1,000 debenture? 
c. What is the initial conversion value of each debenture? 
d. How many new shares of common must be issued if all debentures 

are converted? 
e. If Draybar can increase operating earnings by $1 million per year with 

the proceeds of the debenture issue, compute the new earnings per 
share and earnings retained before and after conversion. 

5. Assume that the Draybar Corporation (in Problem 4) could sell $10 million in 
straight debt at 12 percent as a n  alternative to the convertible issue. Compute 
the earnings per share and earnings retained after issuance of the straight 
debt under the assumption of a $1 million increase in operating earnings and 
compare your answers with those obtained in Problem 4e. 

6. What are the straight bond values of the following convertible bonds? 
a. An 8 percent coupon convertible bond with 20 years to maturity 

where a straight bond of this maturity would yield 13 percent 
b. A 10 percent coupon convertible bond with 15 years to maturity 

where the straight bond would yield 12 percent 
7. Curran Consolidated Industries has outstanding a 7; percent, 20-year con- 

vertible debenture issue. Each $1,000 debenture is convertible into 25 shares 
of common stock. The company also has a straight debt issue outstanding of 
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the same approximate maturity, so it is an easy matter to determine the 
straight bond value of the convertible issue. The market price of Curran stock 
is volatile. Over the last year, the following was observed: 

Observation 

Market price per share $ 40 $ 45 $ 32 $ 23 $ 18 
Straight bond value 690 700 650 600 550 
Market price of 

convertible debenture 1,065 1,140 890 740 640 

a. Compute the premium-over-conversion value (in dollars) and the 
premium-over-straight-bond value for each of the observations. 

b. Compare the two premiums either visually or by graph. What do the 
relationships tell you with respect to the valuation of the convertible 
debenture? 

8. The following year, Curran Consolidated Industries fell on further hard 
times. Its stock price drops to $10 per share, and the market price of the con- 
vertible debentures to $440 per debenture. The straight bond value goes to 
$410. Determine the premium-over-conversion value and the premium-over- 
bond value. What can you say about the bond-value floor? 

9. Singapore Enterprises is considerin5 an exchangeable bond issue, where 
each bond can be exchanged for 16? shares of Malaysian Palm Oil Com- 
pany. The latter company's stock is presently selling for $50 a share. At 
what premium-over-exchange value will the bonds be sold if they are sold 
for $1,000 a bond? Are there advantages to this type of financing versus a 
convertible issue? 

10. Fujiwara Electronics Company has a warrant outstanding that enables the 
holder to acquire two shares of stock for $32 a share for each warrant held. 
The present market price of the stock is $39 a share, and the expected standard 
deviation of its continuously compounded return is .20. The warrant has 3 
years until expiration. The current rate on short-term Treasury bills is 5 per- 
cent. 

a. If one values the warrant as a "European" option and uses the Black- 
Scholes option pricing model, Eq. (5-2) in Chapter 5, what is the value of 
the warrant? Assume that the added shares of stock on exercise of the 
warrants are small relative to the number of shares outstanding and that 
no adjustments to the Black-Scholes formula are necessary. 

b. What would happen to the value of the warrant if the standard devia- 
tion were .40? Why does this occur? 

1. Market price of warrant and theoretical value at various common stock prices 
(in ascending order): 
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Warrant mice 1 3 5 8 12 20 29 

Theoreticalvalue I 0 0 0 6 16 28 

When plotted, the relationship is of the same pattern as that shown in Fig. 
21-1. The maximum premium over theoretical value occurs when share price 
is $24 and the warrant has a theoretical value of zero. Here the greatest lever- 
age occurs, and since volatility is what gives an option value, the premium 
over theoretical value tends to be the greatest at this point. 

2. a. Conversion ratio x market price per share = 2 X $21 = $42 
b. ($50/42) - 1 = 19.05% 
c. Earnings per share effect: 

Total after-tax earnings = $3 x 500,000 shares = $1,500,000 
Preferred stock dividend 140,000 

Earnings available to common 
stockholders $1,360,000 

Number of shares 
Basic earnings per share 

Total after-tax earnings $1,500,000 
Number of shares (500,000 + 80,000) 580,000 
Diluted earnings per share $2.59 

d. Primary earnings per share effect with profit increase: 

Total after-tax earnings $2500,000 
Preferred stock dividend 140,000 

Earnings available to common 
stockholders $2,360,000 

Number of shares 
Earnings per shares 

Total after-tax earnings $2,500,000 
Number of shares (500,000 + 80,000) 580,000 
Earnings per share $4.31 
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3. a. Conversion price = $36 X 1.12 = $40.32 
Call price per share the first 10 years = $40.32 X 1.06 = $42.74 
Price to which the common must rise before the company will be in a 
position to force conversion = $42.74 X 1.15 = $49.15 
Increase from present price = $49.15/$36 = 1.365 

At an 8 percent compound growth rate, earnings per share will 
grow to 1.36 in 4 years. (This is simply 1.0S4.) If the price/earnings ra- 
tio stays the same, it will take approximately 4 years before the com- ~. 

pany will be in a position to force conversion. 
b. This period is somewhat longer than the 2 to 3 years that market par- 

ticipants have come to expect for the convertible security. Still, it is not 
far out of line and the company may wish to go ahead. However, if 
uncertainty as to earnings per share increases with the length of time 
in the future, there may be considerable risk of an overhanging issue. 
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Managing Financial Risk 

U nlike times in the past, the financial officer today has a be- Trade, the Chicago Mercantile Exchange, the Commodity Exchange 

wildering number of ways to hedge risk. If a company does in New York, and the London International Financial Futures Ex- 

not wish to bear certain types of risk, it can shift the undesir- change. Others are available in the over-the-counter market, where 

able r ~ s k  to others. This risk may have to do with interest rates, ex- f,nancial contracts are indiv~dually crafted and negotiated w t h  an 

change rates, stock prices, or commodity prices. Some r isk-sh i f t~ng investment bank. In this chapter, we come to  know these dev~ces 

devices are traded on open exchanges, such as the Chicago Boara of and what they can do for us. rn 

DERIVATIVE SECURITIES 
A primary financial instrument evidences a direct claim against some other party. 
These instruments often are traded in the spot market with prices set by the usual 
forces of supply and demand. In contrast, a derivative security derives its value D e r i v a t i v e  s e c u r i t i e s  
from an underlying primary security. One example is the stock option, which we derive t h e ~ r  value from 
considered in Chapter 5. Movements in the price of the underlying asset, the stock, primary securities 

drive the value of the derivative instrument, the option. 
Derivative, or synthetic, securities have been around for some time, in the 

form of simple put and call options on stocks. These options were traded in rela- 
tively illiquid over-the-counter markets. With the tremendous financial innovation 
that occurred during the last 20 years (see Chapter 17), a cascade of new deriva- 
tives occurred. As long as investors have desires for particular security properties, 
it pays an investment bank to satisfy these desires and complete the market. With- 
out current computer technology, much of what we observe in derivatives would 
not be possible. The complication of many derivative securities is simply too great 
to unravel without sophisticated computer programming. 

Derivatives can insulate a corporation from different types of risk. For exam- 
ple, American Airlines may wish to hedge against rising fuel prices and does so by 
buying an option that rises in value with oil prices. Or Kentucky Fried Chicken 
may buy Japanese yen forward to protect itself against adverse currency move- 
ments affecting its many Japanese outlets. What risk should be hedged and how 
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much? There is no universal rule. However, there are certain principles of hedging 
that warrant exploration before we consider specific risk-shifting devices. 

HEDGING RISK 

Hedging is taking a 
derivative position 
opposite to your 
exposure. 

Hedge ratio is the 
ratio of one position 
relative to the other 
where risk i s  
neutralized. 

Before risk can be hedged, it first must be identified. Exactly what kind of risk ex- 
posure is involved? Once identified, we then try to quantify it with probabilities 
and perhaps with simulations. The idea is to determine what is likely to happen if 
the underlying situation changes. For example, if the source of the risk were inter- 
est rates, we would like to know what happens to the value of our security or fi- 
nancing position with a change in interest rates.' Knowing thii, the idea in hedging 
is to take a position opposite to the exposure. This can be with futures contracts, for- 
ward contracts, options, or swaps. We would like to effect a perfect hedge, but this 
usually is not possible. The value of our position and the value of the instrument 
used to hedge do not move completely in concert. Usually there are slight to mod- 
erate deviations. These deviations create basis risk, a phenomenon we will illus- 
trate shortly. 

Some Hedging Fundamentals 
The principles of hedging are the same regardless of the type of hedge undertaken. 
Suppose you wish to hedge an asset you own with an offsetting instrument. You 
hope that downward price movements in the value of your asset will be offset by 
upward movements in the value of the instrument with which you hedge. Sup- 
pose the asset you own is X and the instrument with which you hedge, Y. The ex- 
pected change in values of these two instruments can be reflected as 

Value ff = a  + S(Value P) (22-1) 

where both changes in value are expected, a  is a constant, and 6 (delta) reflects the 
sensitivity of expected changes in X to changes in the value of Y. If S were 0.6, it 
would suggest that on average X goes up or down in value by 0.6 percent with a 
1 percent change in the value of Y. 

The delta (6) tells us the number of units of Y that should be used to hedge our 
position in X. The delta (6 )  is known as the hedge ratio. If the delta were 0.6 as as- 
sumed above, we would make an offsetting commitment of $0.60 in Y for every $1.00 
of investment in X. This delta hedge would be expected to offset the risk of holding 
X. However, the offset usually is not perfect, for reasons we illustrate shortly 

Dynamic Hedging 
The idea, then, is to minimize risk. Because the values of the two instruments 
change over time, so too does the relationship between them. The delta in Eq. (22-1) 
is not constant over time but is ever changing. As a result, you must adjust your 
hedge ratio over time if risk is to be minimized. This adjustment is known as dy- 
namic hedging, and it must be done with an eye to transaction costs. The higher 
these costs, the fewer the adjustments that should be made. The lower the transac- 
tion costs, the more that adjustments can occur and the more that risk is mini- 

'See Clifford W. Smith Jr., Charles W. Smithson, and D. Sykes Wilford, Managing Financial Risk (New York: 
Harper & Row, 1990), Chaps. 2 and 17; and Tim S. Campbell and William A. Kracaw, Financial RiskManagement (New 
York: HarperCollins. 199% Chap. 8, for discussion of quantifying risk and the appropriate hedging strategy 
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mized. Dynamic hedging requires continual vigilance as to underlying changes in 
the delta. This monitoring is essential if risk is to be controlled. 

Arguments for Corporate Hedging 
If financial markets are efficient and complete, why should the corporation hedge 
at all? With no imperfections, it would be a matter of indifference to investors 
whether or not the firm hedged. Whatever the company did, shareholders could 
replicate through "homemade" hedging on their own. As in our earlier discussion 
of corporate finance theory, only if you can do something for your stockholders 
that they cannot do for themselves do you create value. 

Bankruptcy Costs With imperfections, however, hedging may be a thing 
of value. One imperfection is bankruptcy costs, which is a deadweight loss 
to suppliers of capital. (See Chapter 9 for amplification on this point.) The pos- 
sibility of insolvency depends on total cash-flow variability. Hedging can 
reduce this variability and, in the process, the expected cost of bankruptcy. 
This is not to say that one would want to eliminate this risk altogether, but 
might want to reduce the chance that bankruptcy costs will be incurred. The 
same argument was invoked when we considered diversification of assets in 
Chapter 8.' 

Agency Costs By hedging, the corporation may be able to reduce agency costs. The 
safer the company, the less creditors and others will need to monitor management 
and the less will be the monitoring costs borne by the corporation. Of course, such 
costs also can be reduced through employing less debt or by maintaining more liq- 
uidity. Still hedging is an appropriate vehicle for accomplishing this objective. In 
this vein, hedging may reduce the problem of underinvestment, where equity hold- 
ers forgo positive net-present-value projects because too much of the gain from 
such goes to debt holders. This problem was illustrated in Chapter 9, where we 
saw that the greater the debt of a company the greater might be the underinvest- 
ment problem. By hedging some of the adversity associated with high leverage, a 
company can ameliorate the problem.' 

Reduce Taxes Expected taxes may be reduced if the effective tax schedule is con- 
vex.& With a progressive income tax schedule, hedging might stabilize earnings in 
a mid-range where the tax bite is less than it is if reported earnings are more 
volatile. With more volatile earnings, the lesser earnings in some years do not off- 
set the higher tax bite associated with greater earnings in other years. For this ef- 
fect to be meaningful, the tax schedule must be reasonably progressive. This is not 
the case in the United States, except for the first $75,000 in corporate income. Still, 
certain tax preference items introduce a degree of progressivity into the corporate 
tax schedule. 

'See also Clifford W. Smith Jr. and Rene M. Stulz, "The Determinants of Firms' Hedging Policies," Journnl of Fi- 
nancial and Quantitative Analysis, 20 (June 1985), 391-405. 

'See Deana R. Nance, Clifford W. Smith Jr., and Charles W. Smithson, "On the Determinants of Corporate 
HedginR." Journd of Finance, 48 (March 1993). 269-70. 

'Bid., pp. 268-69. In testing for this effect, the authors find that firms with more convex tax schedules hedge 
more. Their work also supports thc notion that hedging, and such financial pohcies as liquidity, dividend, and capital 
structure, are substitutes. 
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Regulations Another reason to hedge may be regulatory constraints. Regula- 
tions and/or traditions pertaining to minimum accounting capital requirements 
for a financial institution or for a public utility may make the negative "penal- 
ties" associated with falling below because of poor accounting earnings greater 
than the positive "rewards" associated with good earnings. Hedging may serve 
to stabilize accounting earnings and reduce the probability of falling below some 
regulatory requirement. Similarly, credit and bond rating agencies pay attention 
to certain financial ratios being maintained. When a credit rating is in jeopardy, 
hedging may serve to reduce the probability of a downward rating. As with the 
other things mentioned, there are ways other than hedging to realize these objec- 
tives. 

Operating Management Focus Finally, hedging may insulate operating managers 
from the vagaries of interest-rate changes and currency movements. If their perfor- 
mance is judged on "all inclusive" results, such vagaries may distract them from 
operations. To the extent managers spend significant time looking over their 
shoulders at interest-rate changes and currency movements, operating efficiency 
may suffer. Under these circumstances, hedging may serve to align objectives to 
what is really important in creating value. If this is the case, stockholders may be 
better served. 

A Summing Up 
For the reasons examined, it may make sense for a company to hedge its risk expo- 
sure. Following up on earlier ideas, first one must identify the relevant risk and 
then quantify the exposure. Once these steps are undertaken, the financial man- 
ager must select the best hedging vehicle available to minimize the risk involved. 
In the subsequent sections of this chapter, we examine these vehicles. In the 
process we will come to an understanding not only of instruments themselves but 
also of hedging. 

FUTURES MARKETS 
A futures contract is a standardized agreement that calls for delivery of a com- 
modity at some specified future date. In the case of financial futures, the commod- 
ity is a security. Transactions occur either on an exchange or through an investment 
bank in what is known as the over-fhe-counter market. With an exchange transac- - 

- tion, the clearinghouse of the exchange interposes itself between the buyer and the 
seller. Its creditworthiness is substituted for that of the broker on the other side of 
the transaction, and each exchange has a number of rules governing transactions. 
While the clearinghouse affords the market participant a degree of safety, if the 
broker should default the participant may be hurt.' 

As in commodities, very few financial futures contracts involve actual deliv- 
ery at maturity. Rather, buyers and sellers of a contract independently take off- 
setting positions to close out the contract. The seller cancels a contract by buying 
another contract; the buyer, by selliig another contract. As a result, only a small 
percentage of contracts come to actual delivery. The open interest is the number of 
futures contracts outstanding that have not been closed. 

Tor an analysis of this ~roblern, see James V Jordan and George Emir Morgan, "Default Risk in Futures Mar 
kets: The Customer Broker Relationship,'' lourrtal of Finance, 45 (July 1990), 909-33. 
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Margin is the amount of 
money that  must be 
pledged to cover 
fluctuations in the market 
price of the contract, and 
it is subject to daily reset. 

Marked-to-market 
means daily valuation 
of a contract with the 
loser owing money to 
the winner. 

Features ofFuhres Markets 
Interest-rate futures markets are available for Eurodollars, federal funds, 1-month 
LIBOR, Treasury bills, Treasury notes, Treasury bonds, and municipal bonds. Each 
market is different. By far the most important, volume-wise, are Eurodollars, Trea- 
sury notes, and Treasury bonds. 

Money Market Instruments To illustrate a transaction, consider first the market 
for Eurodollars. Each contract is for $1 million face value of Eurodollar deposits, 
with delivery months of March, June, September, and December (second Wednes- 
day of the month). At present, 40 delivery months are traded, going out nearly 10 
years. In the case of Eurodollars, there is no physical settlement on the delivery 
day. Rather, it is a cash settlement procedure against the LIBOR rate. In contrast, 
the Treasury bill futures market calls for the actual delivery of a 90- to 92-day bill. 
Cash settlements involve fewer complications concerning delivery, but the deriva- 
tion of an index, such as obtaining and averaging Eurodollar quotations, also has 
its problems. 

Margin Requirements When transacting in a futures contract, one must put up 
margin as a security deposit. The exchange sets the minimum margin requirement, 
but a brokerage firm may ask for more. Only competition limits the amount of 
margin a firm requires. At the time of this writing, the margin requirement on 
money market futures was around $2,000 per $1 million contract, whereas that on 
Treasury bond futures also was $2,000, but per a $100,000 contract. In general, the 
more volatile the futures market for a particular instrument, the higher the margin 
required. In putting up margin, one can use cash or an interest-bearing security 
such as Treasury bills. In either case, the initial margin put up earns a market rate 
of interest. 

Both initial and maintenance margin requirements are established. Typically, 
the maintenance requirement is 75 to 80 percent of the initial margin requirement. 
The way it works is as follows. Suppose the initial and maintenance margin re- 
quirements on Treasury bond futures are $2,000 and $1,500, respectively. Initially, 
both the buyer and the seller (writer) of the contract put up $2,000. Tf interest rates 
rise, the value of the buyer's position declines. As long as the decline is less than 
$500 per $100,000 contract, the buyer is not obligated to put up  additional margin. 
However, if the cumulative decline in value comes to $501, the buyer's margin ac- 
count would stand at $1,499. He or she would get a margin call from the brokerage 
firm and be obligated to restore the account to the initial level, namely to $2,000. 
Each day, the futures contract is marked-to-market in the sense that it is valued at 
the closing price. Price movements affect the margin positions of buyers and sell- 
ers in opposite ways. Every day there is a winner and a loser, depending on the di- 
rection of price movement, for it is a zero-sum game. Margin settlements must be 
made in keeping with the procedures just outlined. Unlike spot market instru- 
ments, settlements occur not at the end of the contract but daily. This is a distin- 
guishing feature of the futures markets. 

Longer-Term Instruments The features of a longer-term contract, such as Trea- 
sury bond futures, are somewhat different from those for Eurodollars. The trading 
unit for a single contract is $100,000, in contrast to $1 million. Delive months are 7 March, June, September, and December, and contracts go out about 2 3 years. Price 
quotations are given as a percentage of the face value ($100) of an 8 percent 
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coupon with 20 years to maturity. A quotation of 1022 means 102; percent of $100, 
or $102.125. 

For delivery, any Treasury bond with at least 15 years to the earliest call date 
or to maturity may be used. This contrasts with Treasury bills, where a specific 
maturity bill is stated in the contract. Because most bonds have a coupon rate 
other than 8 percent, the invoice is the settlement price multiplied by a conversion 
factor. Recall that the futures contract settlement price is based on a coupon rate of 
8 percent. Therefore, the conversion factor is greater than 1.00 for coupoil rates 
greater than 8 percent, 1.00 for an 8 percent coupon bond, and less than 1.00 for 
coupon rates less than 8 percent. The greater the deviation in coupon rate from 
8 percent, the greater the deviation in conversion factor from 1.00. 

Conversion factors are established for each coupon rate and time to maturity. 
Although a formula is used to establish them, conversion factors are readily avail- 
able to market participants through tables and computer programs. 

Hedging and Speculation 
Hedging represents taking a futures contract position opposite to a position taken 
in the spot market. The purpose is to reduce risk exposure by protecting oneself 
from unexpected price changes. In contrast, a speculator takes positions in futures 
markets in the pursuit of profits and assumes price risk in this endeavor. In other 
words, a long or short position is undertaken without an offsetting position in the 
spot market. The speculator buys or sells futures contracts based on his or her 
interest-rate expectations. Why not use the spot market? Because it often is more 
expensive with respect to transaction costs and slower in execution than the fu- 
tures market. 

Long Hedges A long hedge involves buying (going long in) a futures contract. It is 
generally employed to lock in an interest rate that is believed to be high. Suppose 
an investor will have $1 million to invest in Treasury bonds 2 months hence-on 
November 1, for example. The investor believes interest rates have peaked at pres- 
ent and wishes to lock in the current high rates (on September I), even though the 
funds will not be available for investment for 2 months. 

Suppose the conditions shown in Table 22-1 held for September 1 and Novem- 
ber 1, respectively. In the example, we ignore transaction costs and margin deposits. 

T A B L E  2 2 - 1  
Illustration of a Long Hedge 
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We also assume the use of 8 percent coupon bonds in the spot market, so we do not 
need a conversion factor. The investor buys 10 futures contracts on September 1, and 
prices rise and yields fall as expected. By selling the contracts on November 1, the in- 
vestor realizes a gain of $62,500. On the same day, the investor purchases $1 million 
in Treasury bonds at a high= price and lower yield than prevailed on September 1. 
The opporhnity loss is $67,187.50. Thus, the opportunity loss is offset, but not en- 
tirely so, by the gain on the futures contracts. The hedge was less than perfect, but it 
was largely successful in insulating the investor from price changes. 

Notice that the use of the futures market provides a two-sided hedge. If in- 
terest rates rise in our example, you gain in an opportunity sense on your cash- 
market purchase November 1, but lose on your futures market position. If interest 
rates fall, as they do in the example, the opposite occurs. The hedge is two-sided 
with respect to price risk; you merely lock in a position (except for residual risk, to 
be discussed shortly). This contrasts with one-sided hedges, such as options, 
which are taken up next. The transaction cost of taking a futures position, either 
for hedging or for speculative purposes, is relatively low. A $100,000 contract is 
likely to cost less than $50 to establish and settle. 

Long hedges involve buying Short Hedges A short hedge involves the opposite sort of transactions from a long 
a futures contract; short hedge. Here the idea is to sell a futures contract now because of a belief that interest 
hedges, writing a contract. rates will rise. The sale of a futures contract is used as a substitute for the sale of an 

actual security held. Another example of a short hedge is a corporation that needs to 
borrow in the future and sells a futures contract now to protect itself against an ex- 
pected rise in interest rates. Suppose on February 1, a corporation knows it will need 
to borrow $1 million in the long-term market 3 months hence. The company feels in- 
terest rates will rise and wishes to hedge against this possibility. 

Unfortunately, there is no futures market for long-term corporate bonds. 
Therefore, the company must look to a related market and settles on the Treasury 
bond futures market. While interest rates in these two markets do not move en- 
tirely in concert, there is a close relationship, so a cross hedge across markets 
makes sense. This type of hedge is shown in Table 22-2. Again we ignore transac- 

T A B L E  2 2 - 2  
Illustration of a Short Cross Hedge 
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Basis risk is the 
random fluctuation in 
net position that  
remains after hedging. 

tion costs and margin deposits. Instead of selling 10 Treasury bond futures con- 
tracts, the company sells 12, to bring its total commitment to a little over $1 million 
in the futures market. The hedge ratio, which is greater than 1.0, is established in 
keeping with the considerations in the previous section. Because the cross markets 
do not have exactly the same price movements, a perfect hedge is not achieved. In 
this case, the gain in the futures market more than offsets the opportunity loss in 
the spot market. These examples are sufficient to illustrate the principles of hedg- 
ing and some of the terms. 

Basis Risk 
The examples show that hedging is not perfect in eliminating all the risk of a posi- 
tion. In hedging, market participants are concerned with fluctuations in the basis, 
which portrays the risk to the hedger. The basis is simply 

Future price (adjusted 
Basis = Spot market - by appropriate (22-2) 

price conversion factor) 

Theoretically, the spot price less the futures price should equal the cost of cary .  The 
cost of carry is the cash return, or yield earned, on the asset less the net financing 
cost. A positive c a r y  occurs when the former exceeds the latter; a negative c a r y  
when the opposite prevails. If there is a positive carry, the spot price should exceed 
the futures price; with a negative carry it should be less than the futures price. 

While this is how things should work, hedgers face uncertainty as to what 
basis will prevail when they close out their futures contracts. This is known as ba- 
sis risk. To illustrate this risk, suppose you hold a portfolio of corporate bonds and 
wish to hedge it. If interest rates rise, the value of your portfolio declines, and vice 
versa. This is illustrated in the top panel of Fig. 22-1. The mathematical relation- 
ship between value and interest-r& changes is given by the curvilinear line. Be- 
cause the corporate bond market is subject to imperfections, there may be devia- 
tions about the line, as depicted by the scatter of dots. 

To hedge a portfolio one would want to write Treasury bond futures con- 
tracts. As there is not a viable corporate bond futures market,~one must resort to a 
cross hedge. By writing futures contracts, one offsets the long position in the spot 
market with a short position in the futures market. As interest rates rise, the value 
of the futures contract will increase and vice versa. The relationship is illustrated 
by the middle panel of Fig. 22-1. Here, too, there is a random component, as de- 
picted by the scatter of dots. 

On average, the long and the short positions are offsetting. As shown in the 
bottom panel of Fig. 22-1, the overall position (spot and futures) is insensitive to 
changes in interest rates. However, there is risk left over, again depicted by the dis- 
persion of dots about the line. This basis risk arises because of somewhat diver- 
gent movements in the spot and futures markets. However, the financial manager 
can affect a reasonable hedge even with basis risk. 

FORWARD CONTRACTS 
The forward contract serves the same economic function as a futures contract but 
is different in the detail. With respect to interest-rate forward contracts, the for- 
ward rate is that rate at which two parties agree to lend and borrow money for a 
specified period of time in the future. For example, a forward contract might be for 
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a 2-year loan beginning 3 years hence. Such a contract might be arranged explicitly 
Forward and futures with an investment bank in what is known as the over-the-counter market. This is 
contracts are "two- merely to say that it is arranged privately and not acquired on an exchange as is a 
sided" hedges. futures contract. 
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Rather than arrange an explicit forward contract, you can create one for yourself. 
Suppose you wanted to lock in a forward rate on Treasury securities, say, a 1-year 
return starting 2 years from now. You could manufacture your own forward con- 
tract by buying a 3-year Treasury security and selling short a 2-year security. With 
a short sale, you borrow a security and sell it in the market, both of which are 
through an investment bank. You have the obligation to return the security to the 
party from whom it was borrowed. If the security declines in value, you will be 

=. '.. 0 . .  0 . . .. . . . . .* :.r*:* .*.: .* . . : ..* :.} .... *. . * .  .... Basis risk .. . . . . . . 
3 C? 
$ Z  - 

F I G U R E  2 2 - 1  LOWER PRESENT HIGHER 
Illustration of basis risk RATES INTEREST- RATES 
in hedging a corporate RATE 

bond portfolio LEVEL 



654 Part VI Capital Market Financing and Risk Management 

able to buy it back at a price lower than that at which it was sold. If it is higher in 
price, the opposite occurs. By buying the 3-year security and selling short the 
2-year security you have created a forward contract that upon delivery 2 years 
hence provides you a 1-year security. 

Embedded in yields for zero-coupon Treasury securities of various maturities 
are implied forward rates of interest. If we were interested in the implied forward 
rate for a one-period loan beginning n periods in the future, it can be derived with 
the following: 

where ,r, is the implied forward rate, R, + , is the actual rate of interest for an n + 1 
period Treasury security, and R, is that for an n-period security. Suppose the inter- 
est rate for a 6-year zero coupon Treasury security were 6 percent, whereas that for 
a 5-year security were 5.7 percent. The implied 1-year forward rate 5 years hence is 

Effectively we can achieve this forward rate by buying the 6-year Treasury security 
and selliig short the 5-year security. 

Diffeerence from a Futures Contract 
Unlike a futures contract, a forward contract is nonstandardized. There is no 
clearinghouse and the secondary market, to the extent it exists at all, is over-the- 
counter as opposed to an exchange market. As a result, the forward contract is less 
liquid. The two contracts also differ in that there are daily settlements of a futures 
position, while settlement of the forward contract comes only at maturity. As dis- 
cussed previously, the futures position is marked-to-market with daily settlements 
throughout the life of the contract. Also, the forward contract is not constrained as 
to contract size, such as multiples of $1 million, nor as to the starting and ending 
dates. Rather it can be customized to most any amount and any maturity. 

Finally, futures and forward contracts may differ in default risk. The futures 
contract is backed by the clearinghouse involved in the transaction. Though not 
entirely free of risk, it tends to be safer than a forward contract arranged with an 
investment bank. The creditworthiness of the provider of a forward contract must 
be carefully monitored. Usually, this is done simply by restricting transactions to 
an intermediary having some minimum credit rating, such as single A or better. 

Having made the case for differences between forward and futures contracts, 
we return to the proposition that generally the two serve the same economic func- 
tion. To be sure, the details may cause you to prefer one over the other. However, 
both represent "two-sided hedges and are used in the ways described in the pre- 
vious section. We turn now to a risk management device that is somewhat differ- 
ent in economic function. 

OPTION CONTRACTS 
An option is yet another security that derives its value from that of an underlying 
security. As we know from Chapter 5, the option may be to acquire stock. It may 
be that the option is to acquire a debt instrument or an interest-rate futures posi- 
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tion, which is somewhat like a double derivative security. Option valuation is fun- 
damental to understanding debt options; we rely on Chapter 5 for this purpose to- 
gether with applications of option pricing theory in subsequent chapters. 

Debt Options 

Option contracts are 
Exchange markets for debt options began in 1982 with options on individual Trea- 

"ane-sided" hedges. sury securities and options on interest-rate futures contracts. The former type of 
contract has withered on the exchange market, though option contracts can be 

- - 

arranged on individual Treasury securities through an investment bank. In con- 
trast, exchange options on futures have grown dramatically, and there now are fu- 
tures options on Eurodollars, Treasury notes, Treasury bonds, and on British and 
German long-term debt. As is the case for futures markets, volume is heaviest for 
options on Eurodollar futures and on Treasury bond futures. 

Use of Debt Options 
With a futures contract, an investor's gain or loss depends on interest-rate move- 
ments. If one wished to hedge a long position in a fixed-income security, he or she 
would take a short position in a futures contract; that is, a hedger would write a 
contract. By such action a hedger largely neutralizes risk; the remaining basis risk 
was described earlier. The situation is illustrated in the top panel of Fig. 22-2. 

With an option, the potential loss is limited to the premium paid. This con- 
trasts with a futures position where the loss is not so bounded. If an individual 
wished to hedge a long position in a fixed-income security, he or she would buy a 
put option. The situation is illustrated in the bottom panel of Fig. 22-2. 

Options are particularly suited to hedging risk in one direction. Consider a 
fixed-rate loan commitment by a financial institution. If interest rates rise, a high 
proportion of the commitments will be taken down, necessitating the financial in- 
stitution to make loans at below market rates of interest. By purchasing a put op- 
tion, however, the financial institution offsets the value loss that occurs with 
higher interest rates. If interest rates decline, customers will renegotiate their loans 
at lower rates and let their commitments expire. Thus, the risk to the financial in- 
stitution is one-sided-rising interest rates. Effectively, the financial institution 
has written a put option to its customers. To hedge, it may purchase a put option 
in the market. 

So far we have discussed only put options. However, one can buy call op- 
tions or write either type of option. The various configurations of price move- 
ments are shown in Fig. 22-3. The dark lines represent expiration date values of 
the options as interest rates change. Note that with interest rates on the horizontal 
axis, the lines are opposite to what would be the case if prices were used. Also, the 
lines are curvilinear, reflecting the relationship between value changes and interest 
rates. Thus, debt options can be used in a number of ways to hedge risk or place 
bets on the direction and/or volatility of interest rates. 

Caps, Floors, and Collars 
On occasion, borrowers want to cap their short-term, floating-rate borrowing 

A cap is a put option on a costs. If interest rates should rise beyond some specified ceiling, the borrower pays 
fixed-income security's no more. One vehicle for "manufacturing" your own cap is to purchase a put op- 
value, whereas a floor is tion. Should interest rates rise, you pay more on your borrowings but gain on your 
a call option. put position. Caps also can be arranged directly with a lender or an investment 

bank, for a price. Usually the price takes the form of a fee. The presence of a cap 
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protects the borrower, as shown in the top panel of Fig. 22-4, relative to what oc- 
curs under a straight floating-rate arrangement. The index frequently used in the 
cap market is the 3-month LIBOR rate. 

If a borrower is willing to accept a floor in addition to receiving a cap, a col- 
A collar i s  a lar is created. This arrangement is shown in the lower panel of Fig. 22-4. If interest 
combination rates fall below the floor, the borrower pays the floor rate. If they rise above the 
of a cap and a floor, ceiling, the borrower pays the cap rate. Only in the intermediate range do borrow- 
wtth var~ation only ~n ing costs vary with underlying short-term interest rates. The advantage of a collar 
the m~d-range. is that the cost is much less than it is for a cap, because the lender is protected 

against significant declines in interest rates. The lower the present interest rate in 
relation to the floor, the lower the cost of the collar. If close enough, the collar will 
have no cost. The cap and collar markets have developed as customized derivative 
products, and they are available through commercial and investment banks.6 
1n turn, these institutions use debt options to insulate their interest-rate risk 
exposure. 

Tor a methodology for pricing caps and collars, see Eric Briys, Michel Crouhy, and Rainer Schobel, "The Pric- 
ing of Default-Frce Interest Rate Cap. Floor, and Collar Agreements," Journal @Finance, 46 (December 1991). 1879-92. 
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Valuation of Debt Options 
Option pricing models in the spirit of Black-Scholes may be used to value debt 
options (substituting futures prices and variances for stock prices and variances in 
the formula). As with any option, the key is the volatility of returns for the associ- 
ated asset. In this case, volatility has to do with the variability of interest rates. Un- 
like stock options, where the return variance is assumed to be constant over time, 
a bond's return variance declines as maturity approaches. Although the assump- 
tion of constant variance may be reasonable over a short time span, it obviously 
does not hold over the long run. Variance changes over time. Another problem is 
the assumption of a constant short-term interest rate, implying a term structure 
anchored at the short end. 

Because prices of fixed-income securities are bounded on the upside by their 
face value at maturity, there is a problem in applying standard option pricing for- 
mulas. Such formulas assume no limits for the volatility parameter, frequently ex- 
pressed in terms of the log-normal price distribution. hstead of price, many schol- 
ars use yield and assume that it conforms to some type of distribution, usually 
log-normal, at the expiration of the option. Finally, most option models, such as 
Black-Scholes, are for European options, whereas debt options may be exercised 
up to and including the expiration date. However, adjustments can be made to 
come to grips with the problem of early exercise.' When properly modified, the 
Black-Scholes model gives reasonable explanations of debt option pricing. More 
complicated modeling is explored in a companion book." 

Yield Curve Options 
Just as there are options on interest rates, there are options on yield spreads. The 
spread is simply a long-term Treasury interest rate minus a shorter-term rate. For 
the SYCURVE (slope of the yield cunre) options of Goldman Sachs, for example, 
the more popular options are the 2- to 10-year spread, the 2- to 30-year spread, 
and the 10- to 30-year spread. There is no deliverable instrument involved; all 
settlements are on a cash basis, relative to the spread that prevails upon exercise of 
the option. 

The exercise "price" is expressed in terms of basis points. Suppose the exer- 
cise, or strike, spread for a 2- to 30-year call option is 125 basis points, or 1: per- 
cent. Tf the actual yield spread turns out to be greater than 125 basis points, the op- 
tion is "in the money" and can be exercised to advantage. The holder receives 1 
cent per $1 of face value for every basis point above the exercise spread. If the ac- 
tual spread turns out to be 144 basis points and a $1 million call option is involved, 
the settlement amount is 

(144 - 125) X .O1 X $1 million = $190,000 

Whether the option holder makes money, of course, depends on what was paid for 
the option. If the premium were $110,000, the net profit would be $80,000 on the 
contract. A put option is opposite in direction. If the actual spread is below the ex- 
ercise spread, the option is "in the money." 

'See Robert E. Whaley, "On Valuing American Futures Opticms," Financial Analysts Journal, 42 (May-June 
1986). 49-59. 

'James C. Van ITorne, Financial Market Rates nnd Flows, 6th ed. (Upper Saddle River, NJ: Prentice Hall, 2001), 
Chaps 5 and 10. 
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For the call option holder the bet being placed is that the term structure of 
interest rates will widen, whereas with a put option it will flatten. A number of 
applications to bond portfolio management are possible. Risk can be more effec- 
tively isolated when this financial innovation is used either by itself or in combi- 
nation with other derivative securities. The greater the volatility of yield 
spreads, of course, the more valuable this type of option and the greater the pre- 
mium charged for its use. However, volatility of a spread is different from 
the volatility of yield for a specific maturity instrument. As a result, the valua- 
tion of these options is more complicated even though some of the same tools 
are used. 

INTEREST-RATE SWAPS 
When a company can borrow to advantage with one type of financing but really 
prefers another, it sometimes will engage in a swap. A swap, as the name implies, 

A swap exchanges a represents an exchange of obligations. There are two principal types: currency 
f loating-rate obligation for a swaps and interest-rate swaps. With the former, two parties exchange interest obliga- 
fixed-rate One, Or vice versa. tions on debt denominated in different currencies. At maturity the principal 

amounts are exchanged, usually at a rate of exchange agreed upon in advance. 
With an interest-rate swap, interest-payment obligations are exchanged between 
two parties, but they are denominated in the same currency. Our focus in this 
chapter is on interest-rate swaps; in Chapter 25 we consider currency swaps. The 
swap can be longer term in nature than either the forward or the futures contract. 
Terms extend out to 15 years or more, whereas the range for forward or futures 
contracts is upward to 5 years, and this only for Eurodollars. The market for swaps 
is unregulated and began in the early 1980s. 

Swap Features 
The most common swap is the floating-/fixed-rate exchange. For example, a 
corporation that has borrowed on a fixed-rate, term basis may swap with a 
counterparty to make floating-rate interest payments. The counterparty, which 
has borrowed directl~ on a floating-rate basis, agrees to make fixed-rate interest - - 
payments in the swap. There is no transfer of principal; it is notional only. The 
interest obligation is what is exchanged, and this usually is done every 6 
months. The exchange itself is on a net settlement basis. That is, the party that 
owes more interest than it receives in the swap pays the difference. Often, the 
arrangement is blind in that the counterparties do not know each other. An in- 
termediary-often a commercial or investment bank-makes the arrange- 
ments. Sometimes the intermediary will assume the obligation of one of the 
counterparties, but usually this assumption is only temporary until an outside 
counterparty can be found. 

Typically, floating-rate payments are tied to the London interbank offer 
rate (LIBOR), though this does not need to be the case. LIBOR is the rate for 
top-quality Eurodollar borrowings by banks. For standardized swaps, a sec- 
ondary market of sorts developed in the mid- to late 1980s. This market allows 
contracts to be reversed or terminated, providing a degree of liquidity to be dis- 
cussed shortly. 

Though the floating-/fixed-rate swap is the most common, a basis swap, or 
floating-to-floating swap as it sometimes is called, also is used. With this type of 
arrangement, two floating-rate obligations are exchanged. Typically, the indices 
used are different for the two instruments. One might be LIBOR while the other is 
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the 6-month Treasury bill rate. If a party's assets and liabilities are priced off of dif- 
ferent indices, a basis swap may put them on the same footing. It is an effort to re- 
duce basis risk; hence the name. In addition to these standard swaps, there is an 
array of customized swaps. 

Illustration 
To illustrate a basic floating-/fixed-rate swap, consider the example in Fig. 22-5. 
Company A has an AAA credit rating and is able to borrow directly in the market 
at a rate of 7 percent for a 10-year loan and at LIBOR+ 0.20 percent for a floating- 
rate loan. Company B has a BBB credit rating and can borrow directly at interest 
rates of 8.20 percent term and LIBOR + 0.75 percent floating. In our example, com- 
pany A borrows directly at a fixed rate of 7 percent and swaps to pay floating rate 
at LIBOR. It is called the floating-rate payer. In contrast, company B borrows di- 
rectly in the floating-rate market at LIBOR + 0.75 percent, and agrees to pay a fixed 
rate of 7.16 percent in the swap. It is called the fixed-rate payer. Finally, the inter- 
mediary is interposed between the two parties. It passes the floating-rate pay- 
ments through directly but retains 0.04 percent of the fixed-rate payments as its 
margin. 

At the bottom of the figure is a recap which portrays the "alleged savings. 
For company A, its all-in cost of floating-rate financing is the LIBOR rate it pays in 
the swap minus (7.12 percent - 7.00 percent), which represents the excess of what 
it receives in the swap over its fixed-rate cost of borrowing directly. As a result, it 
realizes an opportunity savings of 0.32 percent relative to the LIBOR + 0.20 percent 
it would pay to borrow directly on a floating-rate basis. Company B's all-in cost of 
fixed-rate financing is 7.91 percent. This is comprised of the 7.16 percent rate it 
pays in the swap plus (LIBOR + 0.75 percent - LIBOR), which represents the ex- 
cess of its floating-rate cost of direct borrowing over what it receives in the swap. 
It realizes an opportunity savings of 0.29 percent, relative to the 8.20 percent it 
would pay to borrow directly on a fixed-rate basis. Thus, both parties as well as 
the intermediary seem to gain in this floating-/fixed-rate swap. From whence do 
these gains come? 

s w a p  I 

Direct financing costs: CDmpany A 
10-year fixed rate 7.00% 
Floating rate LIBOR+0.20% 

All-in cost of financing LIBOR - 0.12% 
floating 

Savings 0.32% floating 

Company B 

8.2076 
LIBOR+0.75% 

7.91% 
fixed 

0.29% fixed 

6-month LIBOR 
+0.75% 



C h a p t e r  2 2  M a n a g i n g  F ina  cia2 R i s k  662 1 
Swap Valuation Issues 
One argument is comparative advantage in financing, rests on market 
segmentation occurring. It is argued that institutional 
tax, and tradition) limit the ability of a party to borrow 
rency desired. Closely allied is an argument that 
the opportunity. Different lenders are said to 
tion about borrowers. As disclosure 
the United States, for example, a 
borrow to better advantage in the 
tion edge. 

Comparative Advantage Illustrated As a result of 
information, borrowers are said to have 
United Fruit can borrow more effectively on aierm basis in 
it can on a floating-rate basis either in the United States or in E while Foreaux 
Company can place floating-rate debt more effectively in F 
term debt either in Europe or in the United States. If Unit 
borrow on a floating-rate basis and Foreaux really wants t 
it makes sense for each to borrow where it has compara 
ping interest obligations, both parties can realize cost 
shown in Fig. 22-5, so the argument goes. 

The key is whether the arbitrage opportunity persi 
as more and more swaps occur, the rate differences wou 
ally eliminated. In other words, any initial opportunity 
the swap market seasoned. So while institutional rig 
would eliminate savings possible from comparative 
mational asymmetry would be reduced as more sw 
vices endeavor to fill information gaps. Thus, 
ment is suspect. 

Completing such as a mis- 
match between the average duration of assets 
from earlier chapters that a complete market 
securities that spans the desires of investors. 
gap in the overall market to hedge 
debt options market are limited in 
way of a forward market for 
ments simply are not 
thetic security and 
able. By exploiting 
may benefit all parties. 

Skirting Taxes and Regulations In certain cases, the use of s allows a party 
to get around tax laws and regulations, a topic touched on 
comparative advantage. Usually such skirting is possible 
across two countries. Through swaps, currency and 
can be separated, sometimes to tax advantage. In 
country can be avoided by arranging a 
latory arbitrage, the idea is simply to 
latory constraints. 
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Replacement risk 
is that of having to 
replace one of the 
counterparties in the 
case of default. 

Only interest rate 
differences are at 
risk with a swao. 

Credit Risk 
Typically the counterparties in a swap are not of equal credit risk. Default risk 
does not apply to principal; each party is responsible for whatever principal obliga- 
tion it has incurred in direct borrowings. However, there is default risk with re- 
spect to the differential in interest payments. In the beginning, default risk was 
borne by the two counterparties in most swaps. However, intermediaries increas- 
ingly interposed themselves between the parties in such a way as to assume the 
default risk. Sometimes an intermediary will take on a swap contract without a 
counterparty, putting one side of the contract on its own books. While not all swap 
contracts are characterized by intermediary exposure, an increasing percentage in- 
volve 'such exposure. 

Replacement Risk If a counterparty should default on its obligation, the ex- 
posed intermediary will need to assume its position. This is known as replace- 
ment risk. Suppose the fixed-rate payer in the swap defaults. If interest rates de- 
cline from the time of the contract, there is a shortfall between the payment 
required and what could be obtained in the current swap market. The exposed in- 
termediary must make up the difference. It can bring in another counterparty to 
pay the fixed rate, but i t  will be at a lower rate and again the intermediary must 
make up the differential. If interest rates rise, the intermediary will have no diffi- 
culty replacing the defaulted counterparty. Thus, fixed-rate default risk depends 
on two things: (1) the fixed-rate payer's defaulting and (2) interest rates declining. 
This combined scenario is more likely in a steep recession than it is at other times. 

The condition under which an intermediary is hurt when the floating-rate 
payer defaults is just the opposite. Should interest rates rise, another counterparty 
cannot be found to accept the fixed rate contracted for in the swap. Therefore, the 
intermediary must make up the difference. For floating-rate default to result in a 
loss, again two things must happen: (1) the floating-rate payer defaults and (2) in- 
terest rates rise. For both fixed-rate payer and floating-rate payer default exposure, 
the intermediary can liquidate the exposed side of the contract at a loss instead of 
paying the interest rate differential for the remainder of the contract. 

Protecting Oneself Because there is no exchange of principal, the credit risk of a 
swap is much lower than that of a loan. In addition, swap positions can be sold, 
which gives them a degree of liquidity not found in many loans. Longer-term 
swaps often contain triggers to replace counterparties whose credit rating falls be- 
low A or below BBB. Because of the interlocking nature of swaps and lines of 
credit internationally, there is concern that several serious defaults could trigger a 
cascade. Others suggest that the idea of systemic risk of this sort is overdone, and 
that no more than 1 percent of the notional amount of swaps outstanding is subject 
to risk. 

Increasingly, discipline is coming into play as participants turn to quality 
when choosing an intermediary. Those intermediaries with lower credit ratings 
simply are unable to do business. Even single-A intermediaries often must put up 
collateral or provide other credit enhancement to participate in the derivatives 
market. Default-prone counterparties are screened out. Swaps typically are written 
under a standardized contract of the ISDA Master Agreement (International 
Swaps and Derivatives Association). This contract specifies how swaps are to be 
Liquidated in the event of default. It also allows for the netting of payments be- 
tween counterparties, thereby reducing settlement risk. A problem is that plain 
vanilla swaps have become a commodity, with the margin to the intermediary in 
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the neighborhood of .05 percent. With any defaults no matter h w minor, the mar- 
gin is not sufficient to compensate for the credit risk. " 
Secondary Market Values 1 
Although a swap may be held to maturity, a secondary developed for 
standardized swaps. Customized swaps sometimes can 
difficulty and price concession. In a swap sale, you 
party and there is no further obligation. This differs 
you arrange a swap opposite to the one held. You 
in every way except direction, Although 
disadvantage of a swap reversal is that 
stead of one. 

Price quotations in the swap 
A typical quote would be so 
rable maturity. For example, 
suries." The floating-rate 
to an index, such as 
many basis points, 
the floating rates. However, this is the exception. 

Effect of Interest-Rate Changes After a swap is interest rates can 
and do change. As a result, the value of the swap 
the swap market are required to mark-to-market 
curs in the futures market. If interest rates 
company B in Fig. 22-5, will suffer a decline 
get someone to take over the position 
As a result, the contract is worth less. 
a gain in value, because the stream 
more. This is the same as with 
rates drop. The opposite 
the following: 

An analogy of this profile is found in the futures market. The fl ating-rate payer in 
the swap (who receives fixed rate) is like the buyer of an intere t-rate futures con- 
tract (long position). If interest rates rise, he or she suffers a d inution in value, 
whereas if they fall, the value of the contract increases. Contr rily, the fixed-rate 
payer (who receives floating rate) is like the seller of a futures c ntract (short posi- 
tion). Here an increase in interest rates results in an increase in he value of the fu- 
tures contract, whereas a decrease results in a decline in valu . (See Fig. 22-1 for 
amplification.) Thus, an interest-rate swap is like a series of 1 tures or forward 
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Swaptions 
Various options exist for swap transactions, and these are known as swaptions. 
One is to enter into a swap at a future date. The terms of the swap are set at the time 
of the option, and they give the holder the right, but not the obligation, to take a 
swap position. A call swaption, if exercised, involves paying floating rate and re- 
ceiving fixed rate in the swap. With a put swaption, assuming exercise, you would 
pay fixed rate and receive floating rate. A 5/2 put swaption, for example, allows 
you to pay fixed rate and receive floating rate in a 3-year swap that begins 2 years 
hence. 

Suppose the yield curve is steeply upward sloping. As a financial institution, 
you wish to fund your assets through floating-rate debt for the time being. How- 
ever, you are concerned with the yield curve flattening. To protect yourself, you 
buy a put swaption to swap into fixed-rate debt at a contracted interest rate. If 
short-term interest rates rise relative to long-term rates, and the latter remain at 
present levels, your swaption will be a thing of value. 

While the swaption to enter into a swap is the most common type of option, 
there are others. There is the option to cancel a swap contract. Another type of op- 
tion allows you to extend an existing swap contract. In addition, there are futures 
and forward contracts on swaps. Being long in such a contract is like holding a call 
swaption to pay floating rate and receive fixed rate in the swap. A short swap fu- 
tures or forward contract is like a put swaption to pay fixed rate and receive float- 
ing rate in the swap. 

A Summing Up 
One reason for the rapid growth in the swap market is that it provides a hedging 
vehicle not otherwise available in certain maturity areas. It is like a series of for- 
ward contracts corresponding to the future settlement dates at which difference 
checks are paid. However, a comparable forward market does not exist, nor do 
lengthy futures or options contracts. As a result, the swap market serves to com- 
plete the market for risk-taking devices taken up in this chapter. Differences in de- 
fault risk often are involved. To the extent that credit risk is not properly priced, 
swaps may give a false impression of the economic benefit depicted in Fig. 22-5. 

CREDIT DERIVATIVES 
Credit derivatives In the recent past, markets have developed for credit derivatives. The idea is to 
unbundle default risk from unbundle the default risk of a loan or security from its other attributes. The origi- 
the other features of a loan. nal lender no longer needs to bear this risk; it can be transferred to others for a 

price, of course. The party who wishes to transfer is known as the protection 
buyer. The protection seller assumes the credit risk and receives a premium for 
providing this insurance. The premium is based on the probability and likely 
severity of default. 

Total Return Swaps 
Cash flows for a total return swap are illustrated in the upper panel of Fig. 22-6. 
The protection buyer is assumed to hold a risky debt instrument and agrees to pay 
out its total return to the protection seller. This return consists of the stream of in- 
terest payments together with the change in the instrument's market value. The 
protection seller agrees to pay some reference rate and perhaps a negative or posi- 
tive spread from this rate. In the case of a floating-rate instrument, the reference 
rate might be LIBOR or the Treasury bill rate; for a fixed-rate instrument, it might 
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Total return swap: 

F I G U R E  2 2 - 6  
Total return 

and credit swaps 

Credit swap: 

b 

Debt instrument's total return 

4 

Reference rate +/-spread 

- market value 

be a constant-maturity Treasury rate. The protection buyer receives a cash-flow 
stream commensurate with a default-free obligation, and the protection seller a 
stream commensurate with a risky debt instrument. The difference between the 

The protection buyer two streams represents the premium for protection. 
pays the protection seller to  Like other swaps, the counterparties do not exchange ownership of the un- 
assume the credit risk. derlying debt obligation. The differential in cash flows is established contractually. 

While the protection seller participates in the cash-flow stream of the risky debt in- 
strument, he or she does not have to book the loan or investment. However, the 
protection seller bears the economic risk of default. Should actual default occur, he 
or she receives only the recovery amount and is out the shortfall from the instru- 
ment's face value. The protection buyer receives the full face value. If a debt in- 
strument is downgraded, the protection seller also bears the market value decline. 

An advantage of a total return swap is that credit deterioration is largely 
based on market price changes, not on the legality of whether or not default occurs. 
Though there are problems in getting quotations on certain bonds and floating- 
rate instruments, an underlying market discipline prevails. 

Credit Swaps 
A credit swap, sometimes known as a default swap, is similar in concept to the total- 
return swap, but different in the detail. Together these two types of swaps account 
for the majority of credit derivatives. Cash flows for a credit swap are illustrated in 
the lower panel of Fig. 22-6. The protection buyer pays a periodic premium to the 
protection seller, insurance against a risky debt instrument deteriorating in quality. 
This annuity premium is paid each period until the earlier of 
(1) the maturity of the credit swap agreement or (2) a specific credit event occur- 
ring, usually default. If the credit event occurs, the protection seller pays the pro- 
tection buyer a contingent amount. This often takes the form of physical settle- 
ment, where the protection buyer "puts" the defaulted obligation to the protection 
seller at its face value. The economic cash flow then is the difference between the 
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face value of the instrument and its market value. Thus, the protection buyer re- 
Total-return and credit ceives payment only when a specific credit event occurs; otherwise the cash flow 
swaps are the two largest from the protection seller is zero. 
forms of credit derivatives. The credit event need not be default, though that is the thing most commonly 

specified. It could be a credit downgrade, a merger, a corporate restructuring, or 
some other event that impacts the creditworthiness of the underlying debt instru- 
ment. The periodic premium paid, usually quarterly, often is called the credit- 
swap spread. This cost of protection depends on the credit rating of the company, 
risk migration, and likely recovery should default occur. The pricing of credit 
swaps and other credit derivatives has been modeled by academic scholars and 
practitioners? At the time of this writing, a single-A industrial note had a pre- 
mium, or spread, of roughly 50 basis points (f  percent) per annum. 

Defining Default, 
and Liquidity in the Market 
One difficulty with credit swaps is legally defining defnult. Failure to pay interest 
and/or principal on time, bankruptcy, receivership, and things of this sort usually 
are specified. However, legal wrangling being what it is, economic default may oc- 
cur well before the situation is finally put in legal default. Market price triggers do 
not have this problem. 

An over-the-counter secondary market of sorts exists for credit derivatives of 
a plain vanilla sort. Unlike an interest rate swap, where only the difference in 
fixed/floating interest payments is at risk, with a credit derivative usually the en- 
tire face value is at risk. Liquidity in the market is spotty. In the "flight to quality" 
of late 1998, liquidity dried up for all practical purposes. For sovereign credit de- 
rivatives in particular, there were no trades for a number of weeks. Thus, liquidity 
in credit derivatives is limited. 

Other Credit Derivatives 
There are credit derivatives other than the two described. Spread adjusted notes 
involve resets based on the spread of a particular grade of security over Trea- 
suries. An index is specified, and quarterly or semiannual resets occur, where 
one counterparty must pay the other depending on whether the quality yield 
spread widens or narrows. Usually the spread is collared with a floor and cap. 
Credit options involve puts and calls based on a basket of corporate fixed-income 
securities. The strike price often is a specified spread over Treasuries. With credit- 
sensitive notes, the cbupon rate changes with the credit rating of the company in- 
volved. If the company is downgraded, the investor receives more interest in- 
come; if upgraded,-less interest income. Various other types of credit derivatives 
have been tried, but the descriptions above should give some sense of the breadth 
of products. 

COMMODITY CONTRACTS 
Some corporations find that their product and cost risks are l i e d  to movements 
in commodity prices. Futures markets began in the 1800s in response to agricul- 
tural users and farmers wanting to reduce the price risk of grains, edible oils, live- 

9See Darrell Duffic, "Credit Swap Valuation," Financial Analysts Journal, 55 Uanuary/Febmary 1999), 7347; 
Francis A. Longstaff and Eduardo S. Schwartz, "Valuing Credit Derivatives," Joi~rnal oJ Fixed Income, 5 a w e  1995), 
612; and Robert A. Jarrow and Stuart M. Turnbull, "Pricing Derivatives on Financial Securitia Subject to Credit 
Risk," Journal of Finance, 50 (March 1995), 5355.  
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stock, cotton, and various food products. Contracts now exist r certain nonagri- 
cultural products-metals and petroleum products in 

Some Features 
Unlike financial and currency contracts, physical commodities ften involve stor- 
age costs and, in the case of agricultural products, perishabili The contract size 
varies with the commodity and is expressed in such sizes as 5,O 0 bushels, 20 met- 
ric tons, 40,000 pounds, 100 troy ounces, 1,000 barrels, and 42,OO gallons. 

There are futures markets for commodities and options n commodity fu- 
tures, but no swap market. While some contracts extend over a year, most do not. 
Commodity contracts are traded on a number of exchanges, an the familiar clear- 
inghouse function is involved. In the United States the more ac ive markets are in 
Chicago, which emanate historically from its location near agric tural production. 
The mechanics are similar to those for interest-rate futures and options, so we do 
not go into them here. 1 
Use of Market 
Commodity futures contracts are used by hedgers to shift risk. The hedger 
can be a producer, a merchandiser, or simply a storer of In the case 
of agricultural crops there are seasonal production and 
considerable supply immediately after harvest, this 
worked down over time, a factor that affects the 
be produced more steadily throughout the year, 
commodities is that associated with the usual 

Whereas hedgers try to avoid 
risk by virtue of betting on the 
has got the fundamentals 
commodity will differ 
weather conditions, a 
fect commodity 
we go no further with the matter. 

Managing financial and other risks is critical to 
successful corporate finance. In this regard, a 
derivative security is one that derives its value 
from an underlying primary security. Examples 
include futures contracts, forward contracts, op- 
tions, and swaps. To hedge risk, the financial 
manager must first identify the relevant risk. To 
the extent possible, it should be quantified. 
Hedging simply involves taking a position op- 
posite to the risk exposure involved. There is no 
such thing as a perfect hedge; the risk that re- 
mains after a hedge is known as basis risk. A 
formula was presented for determining the ap- 
propriate hedge ratio. Dynamic hedging recog- 
nizes that the hedge ratio must change over 
time as prices and other conditions change. Var- 

ious reasons that may 

traded on an 
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futures market as opposed to the spot market 
investigated. 

A forward contract is like a futures con- 
tract in economic function, but different in de- 
tail. It is nonstandardized and sold in the over- 
the-counter market as opposed to an exchange 
market. Settlement occurs at the end as opposed 
to daily. There is no standard size. Rather than 
buy a forward contract, one can manufacture an 
implicit contract by buying a Treasury security 
and selling short a shorter-term security. 

Options permit hedging "one-sided" risk 
as opposed to both sides as occurs with futures 
and forward contracts. Through buying call or 
put options together with writing call or put 
options, a company can hedge various interest- 
rate movements. A variation of option has to 
do with caps on floating-rate borrowing costs. 
When a cap is combined with a floor, a collar is 
created where the interest paid varies only 
within a range. In addition to interest-rate op- 
tions, there are options on yield spreads be- 
tween various maturities of Treasury securities. 

In interest-rate swaps, the obligation to pay 
interest, but not principal, is exchanged. The 

most common swap is floating-for-fixed rate be- 
tween two counterparties, with an intermediary 
often between. In many swaps there seemingly 
are net savings to all parties. The illusion as well 
as substance of the savings was explored, with 
particular attention to credit risk. A secondary 
market exists for standardized swaps, and the 
value of a swap position changes with changes 
in interest rates. Several options exist for swap 
contracts, and they are known as swaptions. 

A market is developing for credit deriva- 
tives. The idea is to unbundle and transfer the 
credit risk of a debt contract from its other at- 
tributes. The two most widely used credit de- 
rivative products are the total return swap and 
the credit, or default, swap. The features of 
both were explored. There is limited liquidity 
for credit derivative products. 

Several of the contracts examined-fu- 
tures, forward, options, and swaps--exist for 
currencies, and they are examined in Chapter 
25. The corporation also may wish to manage 
its product price and cost risks. This may be 
possible through commodity futures contracts 
and options. 

1. As a company you wish to hedge your product costs, which involve petro- 
chemicals. The best vehicle for doing so is with the Natural Gas Futures con- 
tract traded on the New York Mercantile Exchange. The contract is in terms of 
dollars per MMBTU; the present price is $2.20. 

a. If the appropriate hedge ratio is 0.60, what is the average relationship 
between changes in your company's costs and this contract? 

- ~ 

b. If the price of gas futures should rise to $2.70, what is likely to happen 
to your costs if they are unhedged? 

c. How would you hedge your costs? 
2. The present rate of interest on $-year zero coupon Treasury securities is 8.00 

percent and on 5-year securities, 7.80 percent. 
a. What is the implied forward rate on a 1-year loan 4 years in the future? 
b. How can you arrange for such a forward contract? 
c. Suppose interest rates decline so that the 4year security is 5.00 per- 

cent and the 5-year security 5.40 percent. What happens to the for- 
ward rate? What overall relationship prevails between actual rates 
and forward rates? 

3. Goyne Industries is concerned about interest rates rising. It needs to borrow in 
the bond markets 3 months hence. The company receives a high credit rating 
and believes that an option on Treasury bond futures is the best hedging 
device. 
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a. Should the company buy a put or a call option? 
b. Presently the futures contract trades at $100, and 3- onth put and call 

options both involve premiums of I$ percent b sed on this strike 
price. During the 3 months interest rates rise, so at the price on a 
Treasury bond futures contract goes to $95. What 's your gain or loss 
on the option per $100,000 contract? 1 

c. What would be the outcome if interest rates fell an the price went to 
$103? 

1. You wish to set up a hedge using apples and 
wish to use oranges to hedge your apple position. A market 
exists for oranges, but not for apples. If oranges 
cents a pound, apples on average would rise 
Presently apples cost $2.00 a pound and oranges 
appropriate hedge ratio? 

2. Bo Lo Corporation wishes to hedge against hterest rates 'sing. It has made 
commitments totaling $2 miIlion that need to be finance 3 months hence. 
Presently the 3-month futures contract on Treasury bonds ades at $100 even. 
(This is based on an 8 percent coupon rate.) If the comp y were to borrow 
now, it could do so at 9 percent for 20 years. 

j 
a. What should the company do to hedge its 

hedge ratio is 1.2? 
b. Suppose interest rates rise and 3 months 

are priced at $95:. If the company 

$100. What is the outcome of your hedge? 
bond of 20 years, it could do so only at a price of 

3. If the hedge in Problem 2 was less than perfect, what of the reasons 
for such? Expressed differently, why does basis risk 

4. Presently the interest rate on 3-year zero coupon Treasury ecurities is 7.2 per- 
cent, whereas the rate on 4-year Treasuries is 8 percent. 

a. What is the impLied forward rate for a I-year loa beginning 3 years 
in the future? I 

b. If the 3-year rate were 8 percent, what would be e implied forward 
rate? 

c. If the 3-year rate were 8.5 percent? What gene can you 
make as to forward rates and actual rates of 

5. How does the forward contract differ from a futures (a) in what you 
wish to accomplish? (b) in form? 

6. Ibanez Foods Corporation wishes to 
est rates. It will receive a $4 million 
from now, and the company will invest in 
The premium to buy/write 6-month call 
buy/write put options is 1; percent. The 
the face value of a Treasury bond futures contract. 

a. Which of the four alternatives (buy call, write cal , buy put, or write 
put) should the company undertake? I 
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b. (1) If interest rates in fact were to fall and the futures contract were to 
go from a price of $100 to $106 6 months later, what would be the 
gain/loss on the hedge? (2) What if interest rates rose, and the price 
was $95? 

c. If you thought interest rates would fluctuate only within a narrow 
range, what would you have the company do? 

7. How does hedging interest-rate movements with debt options differ from us- 
ing a futures or a forward contract? 

8. As it borrows in the short- to intermediate-term market, Jorrell Corporation is 
concerned about the yield curve flattening; that is, short-term rates rising rel- 
ative to long-term rates. Six-month yield-curve options are available to hedge 
the 2-year to 10-year spread. Presently, the spread between these two Trea- 
sury maturities is 2.10 percent, or 210 basis points. Both call and put yield- 
curve options are available, with an exercise, or strike, price of 200 basis 
points. For a $1 million contract, the call option involves a premium of 
$200,000, whereas that for the put option is $50,000. 

a. Which option should the company use? 
- - 

b. If the yield curve in fact were to flatten and the yield spread declined 
by 1 percent over the 6-month interval, how much would the com- 
pany gain or lose on its hedge? Assume a $1 million contract. 

c. If the yield curve were to widen instead of flatten, to 2: percent, what 
would be the outcome of the hedge? 

9. For the most part, Excel1 National Bank h d s  its fixed-rate loan portfolio 
with floating-rate debt. The average interest cost on such debt is 6-month 
LIBOR plus 40 basis points. Colossus Corporation borrows in the fixed-rate 
market at 9.10 percent, whereas Excel1 National Bank would pay 9.70 percent 
if it were to do so. 

a. What happens to the two parties (1) if interest rates rise? (2) if they 
fall? 

b. Suppose a swap could be arranged between the two parties such that 
Colossus swaps to pay 6-month LIBOR flat and receive 9.20 percent 
fixed. Borrowing directly in the floating-rate market, Colossus would 
pay LIBOR plus 20 basis points. Involved in the swap is an intermedi- 
ary that charges 7 basis points. What are (1) the implied savings to the 
two parties? (2) the all-in costs of financing? 

c. From where do the savings come? 
10. Aluminax Conversion Corporation makes aluminum ingots, and the process 

requires considerable electricity. Aluminax produces its own electricity with 
oil-fired boilers. The company is very concerned about rising energy costs. In 
words, what can the company do to hedge against rising costs? 

F 
Solut ions t o  S e l f - c o r r e c t i o n  Prob lems 

1. a. On average for every $1 rise or fall in Natural Gas futures, the com- 
pany's costs go up or down by $0.60. The hedge ratio tells us this rela- 
tionship, though we must recognize that it is on average. Random 
fluctuations cause deviations from the rule. 
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b. A rise to $2.70 of 1 MMBTU of natural gas into a percentage 

increase of ($2.70/$2.20) - 1 = 22.73 ratio of 0.6, 
this means a cost increase of 13.64 

c. To hedge, the company should 
prices rise it will gain on its 
vice versa if prices fall. 

2. (1.078)5 
a. Implied forward rate = - - 

(1.08)4 
1 = 7.00% 

b. The contract can be bought from an investment bdnk in the over-the- 
counter market. You also can manufacture your 06 forward contract 
by buying the 5-year zero coupon ~ r e a s G  securi and selling short 
the 4-year security. 

(1.O54l5 1 = 7.02% c. Implied forward rate = - - 
(1 .05)4 

When the yield curve is upward sloping, the 
two actual rates. When it is downward 
ward rate is less than the two actual rates. 

3. a. To protect against upward movements 
nying downward price movements, 
option. See Fig. 22-3. 

b. Gross gain on option = (1.00 - .95) x 
Premium = 1: % X $100,000 = 

Net gain on option position 
c. Goyne Industries would not exercise 

money. The company would be out 
option. 
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THE COMPANY 
Founded in 1906 as the French Battery Company, Rayovac is the third largest 
manufacturer and marketer of batteries in the United States. The company is head- 
quartered in Madison, Wisconsin, and, as of July 1996, Rayovac employed 2,480 
people. In 1996, Thomas Pyle, chairman and chief executive officer of the com- 
pany, together with his family owned 91.3 percent of Rayovac's capital stock. The 
remainder was owned by officers of the company. 

Within the general battery market, the company is the leader in a number of 
areas, including (1) the household rechargeable and heavy-duty battery segments, 
(2) hearing aid batteries, (3) lantern batteries, and (4) lithium batteries for personal 
computer memory back-up. In addition, Rayovac is one of the leading marketers 
of flashlights and other battery-powered lighting products in the United States. 
The company markets and sells its products in the United States, Europe, Canada, 
and the Far East through a variety of distribution channels, including retail, indus- 
trial, professional, and OEMs. By positioning its products as a value brand in the 
early 1980s, the company became the leader in the mass merchandise retail chan- 
nel, a rapidly growing retail segment in the United States and Canada. Rayovac 
offers batteries of substantially the same quality and performance, but at lower 
price points than those of its competitors. 

THE BATTERY INDUSTRY 
In 1995, the U.S. battery industry generated $4.1 billion in sales, of which approxi- 
mately $2.3 billion took place through retail channels. Between 1986 and 1995, the 
retail segment experienced compound annual unit sales growth in excess of 5 per- 
cent. This growth was driven by (1) the popularity of battery-powered devices, 
(2) the miniaturization of such devices, and (3) increased purchases of multiple 
battery packages for household use. This growth continued, and in 1997 the U.S. 
battery industry generated $4.3 billion in sales. 

The U.S. battery industry is dominated by Duracell and Energizer, with Ray- 
ovac in third position. The three companies account for over 90 percent of the sales 
in the U.S. general retail battery market. Analysts note that the competitive struc- 
ture of the battery industry will only support three manufacturers in a specific bat- 
tery market. Although new players sometimes seek to enter, the substantial capital 
expenditures required make successful new competition difficult. In 1995, Ray- 
ovac estimated that it would require an initial investment of $120 million to build 
a battery manufacturing facility with five production lines. In addition to high 
fixed costs, industry players are heavily dependent on strong distribution chan- 
nels, product differentiation, brand awareness, and access to retail shelf space. 

The battery market has three submarkets: general retail, industrial, and hear- 
ing aids. The retail market is the broadest category and includes alkaline, 
reusable/rechargeable, and heavy-duty batteries. This segment accounted for 56 
percent of all battery sales in 1995 and 1997. Zinc carbon, known as "heavy-duty" 
batteries were the forerunners to the alkaline technology with which most con- 
sumers are currently familiar. Though heavy-duty batteries continue to be manufac- 
tured for low- and medium-drain devices (i.e., lanterns, flashlights), sales have been 
declining. Alkaline batteries last four to five times longer. In the 1980s, alkaline bat- 
teries gained wide acceptance; by 1996 they accounted for approximately 86 percent 
of the general retail battery market. Rechargeable batteries have also increased in 
availability. Though they have yet to catch on, rechargeable batteries have increased 
in quality, offering consumers a good value in terms of cost and power. 



P a r t  VII E x p a n s i o n  a n d  C o n t r a c t i o n  675 

In line with other retail trends, mass merchandisers an4 warehouse clubs 
have recorded rapid growth in battery sales in recent years. ass merchandisers 
accounted for 66 percent of the total increase in general batte retail sales from 
1993 to 1997. Batteries are popular with retailers because t ey offer attractive 
profit margins and consume little shelf or warehouse space. 

The industrial battery market accounted for 10 percent o total U.S. sales in 
1994 and 19 percent in 1997. Products in this segment inclu e alkaline, heavy- 
duty, and lantern batteries sold to such consumers as govemm nt agencies, main- 
tenance repair operations, and office product supply companie . 

The hearing aid market accounted for 5 percent of the tot U.S. battery mar- 
ket in 1997, and it has grown at a 5 percent annual rate since l 92. The U.S. hear- 
ing aid battery industry had aggregate sales of approximately 205 million in 1996 

continue to fuel growth in this segment for years to come. 

1 ($530 million worldwide). Rayovac estimates that there are 6 million hearing- 
impaired individuals in the United States, but only 5.5 hearing aid users. 
The trend is miniaturization. As hearing aids become gain wider ac- 
ceptance and create demand for smaller batteries that 
quently. The combination of increasing demand and 

The top competitors in the U.S. battery market 

Duracell 
Duracell is the top manufacturer of batteries in the United with 45 percent 
of the alkaline market in Roberts and 
Co. in 1988, the company led the industry in an 
the consumer battery market from a commodity 
In the late 1980s, the company spent record 
brand of battery. After rising to the top of 
began to look abroad to generate additional growth. 

In 1996, KKR began to consider exit 
Recognizing the strength of batteries in 
Duracell for $7.8 billion. In a conference 
fred Zeien described Gillette's 
counter, there's going to be 
going to be able to do. This 
focused strategy." 

Eveready 1 
The second major player in the U.S. battery market is the Ener er/Eveready divi- 
sion of Ralston Purina. Eveready controlled approximately of the alka- 
line market in 1996. Eveready and Duracell are archrivals. 
ergizer bunny, Eveready began an all-out war with 
1988. Since then the two companies have battled each 
novation, pricing strategy, advertising dollars, and, 

THE BATTERY MANUFACTURING PROCESS 
A battery consists of three parts: (1) a negative portion or ) a positive portion 
or cathode, and (3) an electrolyte, the liquid solution flow of energy. 
The energy flow from the anode to the cathode 
longer give up electrons and the cathode can no 
battery depends on a number of factors, 
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power demands of the device, and the frequency and length of battery use. The bat- 
tery development and manufacturing process involves considerable trial and error as 
companies attempt to increase power while decreasing size and production costs. 
The key trade-off for manufacturers is between manufacturing cost and battery per- 
formance. While battery companies may be able to develop the ultimate product in 
terms of size, power, and reliability in the laboratory, transferring a concept to the 
production line is a difficult step and the point where most new battery projects fail. 

In terms of costs associated with battery production, the process is material 
intensive. Rayovac spends 63 percent on materials (alkaline cans that form the cas- 
ing for the most common batteries, zinc and zinc cans, etc.), 29 percent on over- 
head (allocation to manufacturing), and 8 percent on direct labor. The manufactur- 
ing process can be made less costly through the introduction of capital equipment. 
However, the combination of technological change (which has driven battery sizes 
smaller and power needs higher), production difficulties, and price competition 
has driven most manufacturers to focus on specific battery types to allow them to 
maintain profitability. 

RAYOVAC'S PRODUCT LINE 
General Batteries 
General batteries encompass alkaline, heavy-duty, and rechargeable products. 
Rayovac produces a full line of alkaline batteries, including D, C, AA, AAA and 
nine-volt sizes for the consumer and industrial markets. Although the company 
does produce some batteries for private labels, they are primarily sold under the 
Rayovac name. For the fiscal years ending June 30,1995 and 1996, general batteries 
comprised 61.9 percent and 62.3 percent of total sales, respectively. In fiscal 1996, 
Rayovac held 11.2 percent of the alkaline battery market and, within the mass 
merchandise retail channel, the company had a 19.9 percent alkaline battery mar- 
ket share. In addition to alkaline batteries, Rayovac manufactures heavy-duty 
(nonalkaline) batteries in the same sizes but sells these batteries at a lowe; price 
point. In 1996, Rayovac's market share was 44.5 percent in the heavy-duty seg- 
ment. Overall, heavy-duty battery sales are shrinking as consumers switch to alka- 
line and rechargeable batteries. 

Rayovac is the only domestic manufacturer of alkaline rechargeable batteries. 
This technology, which was introduced by the company under the Renewal name 
in 1993, allows consumers to reuse batteries up to 25 times for an aggregate electri- 
cal charge of 10 regular alkaline batteries. In addition to cost benefits, Rayovac's 
batteries retain their charge substantially longer than standard nickel-cadmium 
rechargeable batteries. Because the Renewal system does not require mercury or 
cadmium, it is exempt from collection and disposal legislation. The Renewal sys- 
tem is the highest quality, most cost-effective, and most environmentally responsi- 
ble rechargeable battery for household use on the market. In 1996, Rayovac domi- 
nated the rechargeable battery segment with 64.2 percent of the market. 

Specialty Batteries 
For the fiscal years ending June 30, 1995 and 1996, specialty batteries comprised 
29.5 percent and 28.6 percent of total sales, respectively. Rayovac is the only pro- 
ducer of the smallest hearing aid battery and one of only two companies manufac- 
turing the next smallest size. Hearing aid battery consumption has grown dramat- 
ically from 134.5 million units in 1992 to 193.4 million in 1996. The company 
expects this growth to continue as the decreasing size of hearing aids broadens its 
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appeal and U.S. and western European populations grow older Rayovac holds the 
number one position in the hearing aid battery market with o er 40 percent mar- 
ket share in 1996. The company produces five sizes sold unde the Loud n' Clear 
and ProLine brand names and under several private labels, in luding Beltone and 
Miracle Ear. 

Other specialty batteries include non-hearing aid butt n-cell and lithium 
coin-cell batteries. The button- and coin-cell batteries are used ' a variety of elec- 
tronic products, including watches, cameras, calculators, perso a1 computers, and 
communication equipment. Rayovac also produces a wide ran e of consumer and 
industrial lantern batteries, and, in 1996, the company held a I 7.2 percent market 
share of the retail lantern battery market. ~ 
Battery-Powered Lighting Devices 
For the fiscal years ending June 30, 1995 and 1996, lighting de- 
vices accounted for 8.6 percent and 9.1 percent of 
is the leading marketer of battery-powered 
lanterns, and similar portable products 
1996, the company's products 
product retail sales in the mass merchandiser market segment. 

HISTORICAL PERFORMANCE THROUGH 1996 
Rayovac's financial performance depends on a number of fac ors, including gen- 
eral retailing trends, the company's product mix, and the com any's relative mar- 
ket position, which is affected by the behavior of its competit rs. Its performance 

are shown in Exhibits 1 and 2. 

i through fiscal 1996 was affected by (1) the expansion of p oduction facilities, 
(2) the Renewal product line, and (3) seasonality. Historical ancial statements f 

1. In 1994 and 1995 the company completed the mode ization and expan- 
sion of its production lines at its Fennimore, Wiscon in, facility. The ex- 
pansion more than doubled Rayovac's aggregate c pacity for AA and 
AAA batteries and included the complete renovation of existing capacity 
for C and D alkaline batteries. Between 1992 and 19 5, the company in- 
vested $36.7 million in new production lines that no only increased ca- 
pacity but also resulted in better-performing and hig er-quality alkaline 
batteries. 

2. In connection with the introduction of the Renewal r chargeable battery 
in 1994, the company dramatically increased its adv rtising and promo- 
tional expenses to $26.0 million. By comparison, the c mpany spent $15.7 
million in fiscal 1995 and $20.3 million in fiscal 1996, ith the increase in 
1996 largely attributable to the new Renewal advert sing campaign fea- 
turing Michael Jordan. The Renewal introduction as also responsible 

1994. 

est in the first and second quarters of each year. 

m for the significant increase in receivables and inven ories from 1993 to 

3. The company's revenues are seasonal, with the highe t sales occurring in 
its second fiscal quarter (during the Christmas holi ay buying season). 1 During the past four years, second quarter sales ave aged 33 percent of 
annual net sales. As a result of this seasonality, the ompany's working 
capital requirements and revolving credit borrowing are typically high- : 
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In addition to these specific developments, the company's recent financial 
performance has been affected by other factors. Net sales increased from $332.2 
million in 1992 to $399.4 million in 1996, a compound annual growth rate of 4.7 
percent. The increase in sales is largely attributable to growth in the company's 
alkaline, rechargeable, and hearing aid battery products, offset slightly by de- 
clines in heavy-duty batteries and lighting products. Management attributes 
higher gross margins in 1995 and 1996 to the renovation and expansion of the 
Fennirnore facility. The company believes further efficiencies will be realized 
from this investment over the next several years. The increase in selling expenses, 
which peaked in 1994 at $103.8 million, is largely attributable to marketing and 
advertising costs related to the rollout of the Renewal rechargeable battery sys- 
tem. 

MR. PYLE EXAMINES HIS OPTIONS 

In late 1995, Rayovac's principal owner and chief executive officer, Thomas Pyle, 
contacted Merrill Lynch to discuss the company's strategic alternatives. As Mr. 
Pyle edged closer to retirement, he wished to consider the possibility of liquidat- 
ing all or part of his investment in the company. When Merrill Lynch and Pyle dis- 
cussed the company's options, they narrowed their search to two alternatives: a 
private sale to a financial buyer or a sale to a competitor, such as Duracell or Ener- 
gizer. Each option had a number of implications. 

A sale to a competitor could result in a higher price, as the buyer would 
benefit from substantial cost savings from the elimination of redundant 
overhead costs and capacity rationalization. However, the likelihood that 
a competitor would realiie these cost savings through large-scale layoffs 
of Rayovac employees concerned Pyle. 
Given the large market shares of Rayovac's competitors it appeared 
likely that any transaction would attract the attention of the Federal 
Trade Commission. 
A cash offer from Duracell was unlikely, as the company already carried 
a large debt burden, preventing it from raising additional debt to finance 
the transaction. A stock offer from Ralston Purina was less attractive be- 
cause Pyle and other Rayovac shareholders would be subject to certain 
lockout provisions that limited their liquidity. 
Rayovac represented a relatively large transaction for financial buyers, 
limiting the number of parties that might be involved in a bidding 
process. 

As the Merrill Lynch descriptive memorandum made its way into the hands 
of a number of different potential suitors, few bids were offered. Despite the fact 
that the deal had begun to appear as if it had been excessively "shopped," Thomas 
H. Lee (THL) decided that it was worth careful consideration. THL's interest was 
driven by a number of factors: 
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The overall growth of the battery market-the U. tail market had 
grown at an average rate of 5 percent over the pas 
pected to continue to grow at or above this pace ov 
Despite trailing other competitors in the alkaline 
ovac had superior positions in the hearing aid, re 
battery markets. 
Rayovac had invested considerably over the past 
production facilities. 
The existing management team offered strong e 
market. 
The company generated strong and steady cash flow 
There was potential for significant cost savings. 
Rayovac had grown to include the company's 1 
sored race cars, and excess compensation. 

THL also had a number of concerns, not the least of whi h was the business 
deteriorated during the time the company was up for sale. addition, Mr. Pyle 
made it clear that he planned to step aside under any deal sc ario. As a result, a 
top priority for THL was finding the right management team to take over in the 
event they were successful in their bid for the company. f 

THE MANAGEMENT 
THL recruited David Jones to manage the company. 

controlled by THL. From 1989 to 1994, 
Company, a manufacturer of 
Jones had over 25 years 
tions in operations, 
Steward were also invited to leave Thermoscan and join 
dent of sales and senior vice president and chief financial 

THE LEVERAGED BUYOUT 
On September 12, 1996, THL came to terms with Mr. Pyle deal to buy a ma- 
jority of Rayovac's common stock. The transaction valued at $326 million 
or approximately 7 . 5 ~  trailing 12 months EBITDA, a 
multiple Gillette had paid for Duracell just weeks 
sented a deep discount from the $500 million 
Lynch had considered at the start of the process. 

Simultaneous with the acquisition of 
ovac. As a result of the recapitalization, 
80.2 percent, Pyle owned 9.9 percent, and 
of Rayovac's common stock. The sources 
recapitalization are outlined below. 
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SOUIZCES 

Revolving credit facility $ 26.0 
Term loan facility 105.0 
Bridge notes 100.0 
Equity investment by THL 72.0 
Continuing shareholders' equity investment 18.0 
Foreign debt and capital leases 5.5 

Total sources $ 326.5 

USES 

Retirement of Rayovac common stock' $ 127.4 
Purchase of newly issued common stock by THL2 72.0 
Continuing shareholders' equity investment 18.0 
Repay existing debt 85.2 
Fees and expenses related to the recapitalization 18.4 
Foreign debt and capital leases 5.5 

Total uses $ 326.5 

AFTER THE LBO 
The new management team immediately went to work implementing the plan to 
reduce costs and grow revenues formulated during the due diligence period. The 
plan focused on the following: (1) reinvigorating the Rayovac brand name through 
increased advertising; (2) growing market share by expanding Rayovac's presence 
in underrepresented retail channels, such as food stores, drugstores, and ware- 
house clubs; (3) reducing costs by rationalizing manufacturing and distribution, 
improving plant utilization, and reducing overhead; and (4) increasing worker 
productivity through the installation of new information systems and training. In 
total, Jones's near-term targets were 10 percent top-line growth and 20 percent 
EBIT growth per annum. 

For David Jones, the most challenging assignment was reshaping the culture 
of Rayovac. There was a lack of effective communication among headquarters, 
functional heads, and manufacturing divisions as well as a management group 
with little experience making decisions. This complacency was also evidenced by 
the "womb to tomb" employment philosophy at the company. Few employees 
ever left Rayovac for performance reasons, and the company's employee review 
process was ineffective. Tones and his management team worked hard to push deci- - 
;ion making lower into the organization and expected employees to accept responsi- 
bilitv. This initiative was aided bv the introduction of a new incentive structure that 
encouraged communication across divisions, risk taking, and continuous improve- 
ment. Although many Rayovac employees prospered in the new performance-based 
culture, the company lost 30 to 40 percent of its corporate staff in the first year after 
the buyout. 

Rct~rcd Trcasurv stock m conntxtlon wlth the recav~taluation 
I?>rrhase oi romrnon 'fork ~n the new rrraPitallldd rornpanv. I he dcqu~binon ot I l a y o v ~ z  was srructured lo 

wh+r! rhv ruc.!p~tdIu~hr,n rcqulrernents for ~ ~ L c o u I ~ ~ M ~ ) :  pucpubc, COOLISYIII 15 nut r~varJc.1 ~111dcr 1 ~~~. .? l ) '~ .? l i~r inn 
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In addition to the cultural difficulties, Rayovac ated information 

technology systems made it difficult for management t 
timely way. This made it hard to analyze the company' 
possible to forecast performance. Jones replaced nea 
pany's IS staff and began an extensive overhaul of 
structure, including the installation of SAP, an invent 
system and sales automation program. 

Simultaneous with the changes noted above, J 
the company's manufacturing facilities. Through the 
equipment and advanced computer systems, Rayo 
while decreasing brick and mortar investments. 
ries was reduced from eight to four while simul 
total capacity. These closures resulted in a s 
working capital requirements. Jones also centralized certain furdctions that had pre- 
viously been performed independently by each factory. For ex ple, the adoption 
of a centralized purchasing strategy resulted in annual savings f 5 percent. 

Jones was also focused on growing the top line. Consist nt with its strategy 
of avoiding direct, head-to-head competition with Duracell a d Energizer, Ray- 
ovac worked to expand its presence in the niche markets of he ring aid, recharge- 
able, lantern, and heavy-duty batteries. These markets offer h'gher margins than 
those available in the general retail category. In terms of re argeable batteries, 

vincing consumers of the benefits of rechargeable batteries. 

1 
Rayovac focused on the promotion of its Renewal product. s the holder of the 
leading share in this market, management hoped to build on 4, t 's position by con- 

Recognizing the crucial nature of the company's relatio ship with distribu- 
tors, Jones and his team reorganized sales, marketing, and ad 'stration by dis- 
tribution channel. The goal of the reorganization was to place an increased focus 
on Rayovac's underserved customer population through cha el-specific strate- 

and underdelivered in the past. 

":. 
gies and to regain the trust of distributors who felt Rayovac had overpromised 

To revive the business and its brand recognition, Rayo ac devised a new 
marketing strategy. The plan included the introduction of a ne 1 and improved al- 
kaline product called the MAXIMUM and the redesign of all p oduct graphics and 
packaging to convey a high-quality image with the Rayovac rand name empha- 
sized. In addition, the company extended Michael Jordan's co tract to continue as 
a spokesman for Rayovac products. 

i 
At an early stage, the plan began to show results. The co reduction plan re- 

sulted in cash cost saving of $6.3 million for fiscal 1997 and proiected to yield 
u 

$8.6 million in savings on an ongoing basis. Rayovac's gross ma 
43.1 vercent in 1996 to 45.8 vercent in 1997, reflecting not only 

L. 

also its marketing efforts aAd greater focus on higher-mar& pkoducts. In terms of 
market share, Rayovac continued its domination of the recharge and-hearing aid 
battery segments, in addition to achieving gains in alkaline 

EXIT ALTERNATIVES 
At the inception of the Rayovac acquisition, THL's expected horizon 
was 3 to 6 years. However, in the summer of 1997 (less than 
acquisition), THL and Jones began to consider the long-term 
Among the possibilities was partial or total liquidation of 
number of factors drove this consideration. First, the manage lent team had made 
substantial improvements to operating performance in a short I period of time. Al- 
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though Jones remained enthusiastic about Rayovac's prospects, THL believed that 
the steps taken to date represented much of the low-hanging fruit and that future 
operating gains would be more difficult to identify and execute. Second, the equity 
investment by THL was relatively large, and there was interest in reducing its ex- 
posure to the business or in applying additional leverage to boost potential re- 
turns. Third, the run-up in the U.S. equity markets had expanded valuation multi- 
ples for public offerings as well as private acquisitions. THL was anxious to lock in 
some of these gains. Finally, the ability to realize value in so short a period of time 
would increase the fund's internal rate of return. 

THL and Jones considered the following alternatives: 

Stay the Course. Although future operating improvements could prove 
more difficult, THL remained committed to the management team and 
believed in the company's long-term prospects. The value of the company 
was likely to benefit from a longer operating history, validating manage- 
ment's early cost-reduction and revenue-enhancement initiatives. More- 
over, by remaining independent and private, Jones would avoid intru- 
sions by outside investors and research analysts. Accordingly, the 
management team could focus on the long-term prospects of the com- 
pany rather than quarter-to-quarter results. Jones believed that more pre- 
dictable earnings could be demonstrated within 12 to 24 months. 
Leveraged Build-Up. A number of private equity firms had converted 
their investments into leveraged build-up (LBU) platforms. Though it was 
unlikely that THL would use Rayovac to acquire another battery busi- 
ness, given the size of its competitors, Rayovac could be used as a vehicle 
to make additional purchases of companies that would benefit from Ray- 
ovac's strategic assets and market position. For example, THL considered 
the possibility of targeting other consumer products companies that 
could benefit from Rayovac's value reputation and mass-retailer distri- 
bution power. Unfortunately, without a public currency, rising multiples 
would make it difficult for Rayovac to complete acquisitions. 
IPO. In 1997, the IPO market continued to rebound from the doldrums of 
the early 1990s; the general stock market's expansion had been especially 
dramatic. While an IPO was attractive for a number of reasons, THL and 
Jones also considered the costs associated with being a public company. 
There were a number of considerations. First, an IPO would only pro- 
vide limited liquidity for THL and management, due to lock-up require- 
ments. Second, a public offering was expensive. The cost of filing and 
navigating the regulatory process as well as investment banking fees 
were significantly higher than the costs of a private transaction. Third, 
there were operating costs associated with becoming public, such as the 
establishment of an investor relations department and annual regulatory 
filing fees. Fourth, a public offering would allow investors (including 
THL and management) to retain a substantial portion of their ownership 
and, consequently, to participate in the upside potential of the market 
and the company. Finally, an IPO would provide Rayovac with an acqui- 
sition currency. (See Exhibits 4 and 5 for relevant comparable company 
information and recent stock market performance.) 
Strategic Buyer. In 1996 and 1997, a consolidation wave began to sweep 
across~consuker products companies. Many of these companies used ac- 
quisitions to expand their product offerings and leverage their relationship 
with retailers and existing distribution channels. By selling the company to 
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a strategic buyer, THL would benefit from the in multiples 
while also achieving total or near-total 
would avoid some of the recurring costs 
(See comparable companies and 

THE DECISION 
THL, along with Jones, needed to decide on the best course f action. Although 
the Rayovac leveraged buyout was scarcely seasoned, it had a1 created value. 
As a result, there were viable exit alternatives. Still, it might 
exit and continue to build value. 

E x h i b i t  1 
Rayovac Corporation: Balance Sheets 
(Dollars in millions) 

FY ENDED 
SEPTEMBER 30 FY ENDED TUNE 30 

Assets 
Cash 
Accounts receivable 
Inventory 
Other current assets 

Total current assets 

Property, plant, and equip. 
Other assets 

Total assets 

Liabilities and equity 
Accounts payable 
Current portion of L.T.D. 
Other current liabilities 

Total current liabilities 

Long-term debt 
Other liabilities 

Total liabilities 

Shareholders' equity 

Total liabilities and equity 

Current portions of long-term debt were not available for 1993 and 1994. 
Fiscal year-end changed from June 30 to September 30. 
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Xayovac Corporation: Statements of lncome 
(Dollars in millions) 

FY ENDED JUNE 30 
FY ENDED 

SEPTEMBER 30 

1993 1994 1995 1996 1997 

Net sales $372.4 $403.7 $415.2 $423.4 $432.6 
Cost of goods sold 202.1 234.9 237.1 239.4 234.6 

Gross profit 170.3 168.8 178.1 184.0 198.0 

Selling expense 98.8 121.3 108.7 116.5 122.1 
General and administrative, other 31.7 30.9 32.9 31.8 35.2 
Research and development 5.6 5.7 5.0 5.4 6.2 

Income from operations 34.2 10.9 31.5 30.3 34.5 
Interest expense 6.0 7.7 8.6 8.4 24.5 
Other (income) expense, net 2.2 (0.6) 0.3 0.6 0.4 

Income before taxes and cumulative 
effect for change in accounting 26.0 3.8 22.6 21.3 9.6 

Income tax expense (benefit) 10.1 (0.6) 6.2 7.0 3.4 

Net income $ 15.9 $ 4.4 $ 16.4 $ 14.3 $ 6.2 

Other financial data 
Depreciation and amortization $ 7.4 $ 10.3 $ 11.0 $ 11.9 $ 11.3 
Capital expenditures 30.1 12.5 16.9 6.6 10.9 
EBITDA 41.6 21.2 42.5 42.2 45.8 

E x h i b i t  3 
Rayovac Corporation: 
Product Types as Percent of Sales 

FY ENDED FY ENDED 
JUNE 30 SEPTEMBER 30 

PRODUCT TYPE 1995 1996 1997 

General batteries 
Alkaline 
Heavy-duty 
Rechargeable 

Total 

Specialty batteries 
Hearing aid 
Other 

Total 

Lighting products and 
lantern batteries 

Total 
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Rayovac Corporation: Comparable Companies 
(Dollars in millions, except per share amounts) 

EPS ESTIMATES STOCK PRICESX P/E 1998E 
ENTERPRISE 

COMPANY 1996A 1997E 1998E 8/15/97 8/15/96 1997 1998 EQUITY DEBT VALUE SALES EBITDA 

Sunbeam 
Revlon 
Samsonite 
Gillette 
Ralston-kina 
Colgate-Palmolive 
Clorox 

* Stock prices adjusted for splits. All P/E and equity value information based on stock prices as of 8/15/97. 
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Rayovac Corporation: Comparable Transactions 
(Dollars in millions, except per share amounts) 

BUSINESS SOLD: MENNEN NEUTROGENA GERBER SCOTT PAPER ARMOR ALL DURACELL KIRSCH ROLODEX ELDON 

Date of sale Apr-92 Aug-94 Jul-94 Dec-95 Dec-96 Dec-96 Jan-97 Mar-97 May-97 
Seller Memen Neutrogena Gerber Scott Paper McKesson KKR Cooper Insilco Rubbermaid 
Purchaser Colgate Johnson & Johnson Sandoz Kimberly-Clark Clorox Gillette Newell Newell Newel1 
Major brands Memen Neutrogena Gerber Scott Armor All Duracell Kirsch Rolodex Eldon, Micro- 

computer 
Price 35.25 53.00 61.23 19.09 66.88 
Shares 25.9 69.6 151.5 21.3 121.4 

Equity $650.0 $913.0 $3,668.8 $9,276.3 $406.6 $8,118.6 $200.0 $117.0 $246.0 
Debt n/a - n/a 1,190.9 - 575.1 - - n/a 

Enterprise value 650.0 913.0 3,688.8 10,467.2 406.6 8,693.7 200.0 117.0 246.0 

P&L 
Sales $550.0 $299.5 $1,200.0 $4,309.2 $189.0 $2,474.6 $250.0 $58.0 $162.0 
EBIT 60.5 41.6 212.0 818.1 14.7 475.6 7.5 9.0 18.0 
EBITDA n/a 48.1 238.9 1,035.1 18.7 575.6 n/a 11.5 24.6 
Net 39.3 27.1 113.6 508.1 10.0 272.1 n/a n/a n/a 



Meraers and the Market 
for Corporate Control 

strategy may no onger be so. Yet exist ng management may be wed- nings. We will look at mergers, tender offers, resistance to 

ded to the o d stratepj and reluctant to change. Moreover, a top-heavy takeovers. and the empirical evidence on valuation. This will 

bureaucracy may have l~t t le incentlve to run a company efficiently, en- be followed ~n Chapter 24 by other aspects of corporate restruc- 

joylng high compensation and perqu~sites \vh~le paying insufficient at- turing. m 

tention to cost-effectivelless and competitive advantage. 

he market for corporate control can alter dramatically the set- Realistically, the contested takeover, 

t ing in which business firms compete. In an idealized world, institutional shareholder activism may be 

this market is a positive thing for stockholders and for the ing ineffective management out and 

economy as a whole. Assets, people, and products may be transferred corporate resources. Moreover, the 

to more productive uses. By loosening management control over these things may stimulate existing management 

resources, higher-value employment is possible. With rapidly chang- market for corporate control has both 

ing technology and product markets, what was once a viable corporate this chapter, we sort out the issues as to 

WHAT IS CONTROL WORTH? 

the proxy contest, and 

the only means for forc- 

get:ing better utilization of 

ever-present threat of these 

to perform better. The 

sup~orters and detractors. In 

;heir valuation underpin- 

The maximum a company is worth as a stand-alone company is its value if it 
were managed efficiently. The value gap is the difference between this value and 
the company's current value in the market place. This gap may be due to ineffi- 
cient, sloppy management; excessive compensation levels; perquisites like expen- 
sive cars, airplanes, and club memberships; misalignment of management incen- 
tives with those of shareholders; as well as other reasons. Where there are private 
control benefits, such as those suggested, together with the peace of mind that 
comes from management entrenchment, they work to the disadvantage of public 
stockholders. When control has value apart from the ordinary trading of shares, 
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outsiders may pay premiums over existing share price to wrest control from in- 
cumbent management1 

Apart from managing a company more efficiently, another reason to pay a 
Synergy is economies re- premium to gain control is the synergy that might be achieved by combining it 
alized through a merger. with another company. By effecting economies of operation and eliminating dupli- 

cation of efforts and/or by producing greater revenue, synergism may be achieved 
such that the fused company is worth more than the sum of the parts. 

Recall from Chapters 6 and 8 that the acquisition of another company can be 
treated as a capital budgeting decision. There is an initial outlay, which is expected 
to be followed by free cash flows. These are cash flows in excess of necessary in- 
vestments in working capital and in fixed assets. In those earlier chapters, we de- 
veloped a conceptual framework for analyzing and evaluating the likely effect of 
an acquisition on the value of the firm in both firm-risk and market-risk contexts. 

The value of the combined company was found to be the sum of the values 
of the parts plus any synergy that might be involved. 

V,, = V, + V,  + Synergy (23-1) 

where Vo, is the value of company postmerger, V, is the value of company A pre- 
merger, V, is the value of company B premerger, and Synergy is the economies re- 
alized in the merger through increased revenues and/or cost reductions. 

Thus, the maximum total value of a control change is the combination of 
managing the acquisition more efficiently internally and the synergism that might 
be achieved. With these broad foundations in place, we need to move to some def- 
initions. 

FEATURES OF A MERGER 
A merger is a combination of two corporations in which only one survives. The 
merged corporation goes out of existence. There are some features we need to un- 
derstand before we can go into the valuation underpinnings. 

Purchase of Assets or Purchase of Stock 
A company may be acquired either by the purchase of its assets or its common 
stock. The buying company may purchase all or a portion of the assets of another 
company and pay for them in cash or with its own stock. Frequently, the buyer ac- 
quires only the assets of the other company and does not assume its liabilities. 
When an acquiring company purchases the stock of another company, the latter is 
combined into the acquiring company. The company that is acquired ceases to ex- 
ist, and the sunriving company assumes all its assets and liabilities. As with a pur- 
chase of assets, the means of payment to the stockholders of the company being 
acquired can be either cash or stock. 

Taxable or Tax-Free Transaction 
If the acquisition is made with cash or with a debt instrument, the transaction is 
taxable to the selling company or to its stockholders at that time. This means 

'For the theoretical development of private control benefits, see Sanford J. Grossman and Oliver D. Hart, "One 
Share-One Vote and the Market for Corporate Control," Journal ofFinancin1 Economics, 20 fJanuary-March 198R), 
175-202; Milton Harris and Artur Raviv, "Corporate Governance," journal of Financial Economics, 20 0anua~-March 
1988), 203-35; and Milton Harris and A r b  Raviv, "The Design of Securities,"~ournal of Financial Economics, 24 (Octo- 
ber 1989),203-35. 
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that they must recognize any capital gain or loss on the sal the assets or the 
sale of the stock at the time of the sale. If payment is m 
ferred or common stock, the transaction is not taxable at 
The capital gain or loss is recognized only when the stock 
the requirement of voting stock, in order for a combinatio 
have a business purpose. In other words, it cannot be e 
Moreover, in a purchase of assets the acquisition must i 
the assets of the selling company, and no less than 80 
must be paid for with voting stock. In a purchase of sto 
must own at least 80 percent of the selling company's 
the transaction. 

Accounting Treatment 
At the time this edition was written, the accounting trea 
state of change. The issue involves whether a combinati 
be heated as a purchase or as a pooling of interest 
treats the acquired company as an investment. If the b 
the book value of the assets, this premium must be 
ance sheet. The purchase method requires tangible assets to 
market value. As a result, it may be possible to write up the a 
tangible assets. If such occurs, there will be higher de 

If the premium paid exceeds the write-up, ho 
reflected as goodwill on the buyer's balance sheet. Moreover, 
written off against future income, the logic being th 
come. An estimate must be made of the life of good 
over this period, which cannot exceed 40 years 
poses." In a pooling of interests, the balance she 
bined, with assets and liabilities simply being ad 
writeups and/or goodwill are not reflected in th 
charges against future income. 

In the late 1990s, the Financial Accounting Standar 
strong encouragement of the Securities and Exchange 
standard that would force companies to use pur 
in conformity with most other countries of the 
accounting treatment is not possible. Though p 
onerous to the acquiring corporation than befo 
against the virtual elimination of pooling. The 
place in 2001, but at the end of 2000 the FAS 
requirement that companies use purchase ac 
will need be written off against future ea 
of this writing, the rules for what constitute 
a patent would need to be amortized, but b 
matter. While corporate executives and inve 
proposal, because it did much of what pooli 
things end up in practice remains to be seen. 

An Example Suppose Lambda Corporation acquires Phi Z 
change of stock valued at $2 million. Phi Zeta had debt of $1 
holders' equity of $1.2 million prior to the merger, with a net 
sets of $2.2 million. The larger Lambda Corporation, 
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shareholders' equity of $30 million, debt of $5 million, and assets having a net 
book value of $15 million prior to the merger. With purchase accounting, the total 
assets of the acquired company, Phi Zeta, are written up by $0.8 million, which is 
the price paid for the company in excess of its book value. Part of this figure, $0.3 
million, can be treated as a write-up of tangible assets to their fair market value. 
However, the remainder, $0.5 million, must be reflected as goodwill. 

Therefore, we have under purchase accounting (in thousands): 

Total assets 

Debt 
Shareholders' equ~ty 

Total liabilities and equity $15,000 - 

If no impairment is felt to occur, the $0.5 million in goodwill will remain on 
the balance sheet as an asset. It need not be written down against future income. If 
$0.2 million is viewed to be impaired over the next 10 years, Lambda PZ Corpora- 
tion will need to amortize against earnings $20,000 a year. At the end of 10 years, 
assuming there are no other acquisitions, goodwill will be $0.3 million. 

Most corporate executives will argue against goodwill impairment for the 
simple reason that they want future accounting earnings to be as high as possible. 
The challenge to the accounting profession is to come up with standards for deter- 
mining impairment. 

STRATEGIC ACQUISITIONS INVOLVING STOCK 
Strategic acquisitions A strategic acquisition occurs when one company acquires another as part of its 
involve one company overall strategy. Perhaps cost advantages result, or it may be that the target com- 
acquiring another. pany provides revenue enhancement through product extension or market dorni- 

nance. The key is that there is a strategic reason for blending two companies to- 
gether. In contrast, a financial acquisition is where a financial promoter, such as 
Kohlberg, Kravis and Roberts (KKR), is the acquirer. The motivation is to sell off 
assets, cut costs, and operate whatever remains more efficiently than before, in the 
hope of producing value above what was paid. The acquisition is not strategic, for 
the company acquired is operated as an independent entity. 

A financial acquisition invariably involves cash, and payment to the selling 
stockholders is funded importantly with debt. As this type of acquisition is taken up 
in Chapter 24, our focus is on strategic acquisitions, which can be with either stock or 
cash. With a stock acquisition, a ratio of exchange occurs, denoting the relative value 
weightings of the two companies with respect to earnings and to market prices. 
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Earnings Effect 
Company A wishes to acquire company B with a stock offer. ancial data for the 
two companies are as follows: 

The exchange ratio Company B has agreed to an offer of $35 a share to be paid in company A stock. 
of shares will determine The exchange ratio, then, is $35/$64, or about .547 share of co any A's stock for 
the effect on earnings each share of company B's stock. In total, 1,093,750 shares of co pany A will need 
per share. to be issued to acquire company B. Assuming that the earnings of the component 

companies stay the same after the acquisition, earnings per sha e of the surviving 
company will be 1 
Thus, there is an immediate improvement in earnings per company A as 
a result of the merger. Company B's former stockholders 
earnings per share, however. For each share of B's stock 
hold 547 share of A. Thus, the earnings per share on 
stock they had held is (.547)(4.10), or $2.24, compared 

Varying the Ratio of Exchange Suppose now that the price on for com- 
pany B's stock is $45 a share. The 
share of A for each share of B. In 
and earnings per share after the merger will be 
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F I G U R E  2 3 - 1  
Earnings per share 

change as a function of 
the price/earnings ratio 
differential and relative 

earnings 

In this case, there is initial dilution in company A's earnings per share on account 
of the acquisition of company B.2 Dilution in earnings per share will occur any 
time the price/earnings ratio paid for a company exceeds the price/earnings ratio 
of the company doing the acquiring. In our example, the price/earnings ratio in 
the first case was $35.00/$2.50, or 14, and in the second case, it was $45.00/$2.50, 
or 18. Because the price/earnings ratio of company A was 16, there was an in- 
crease in earnings per share in the first case and a decrease in the second. 

Thus, initial increases and decreases in earnings per share are both possible. 
The amount of increase or decrease is a function of (1) the differential in price/ 
earnings ratios and (2) the relative size of the two firms as measured by total earn- 
i n g ~ . ~  The higher the price/earnings ratio of the acquiring company in relation to 
that of the company being acquired, and the larger the earnings of the acquired 
company in relation to those of the acquiring company, the greater the increase in 
earnings per share of the acquiring company. These relationships are illustrated in 
Fig. 23-1 for three different earnings relationships. The a  subscript for total earn- 
ings, To, and for price/earnings ratio, P , / E ,  denotes the acquiring company, and 
the b subscript for T, and P,/E, denotes the company being acquired. 

Future Earnings If the decision to acquire another company were based solely 
on the initial impact on earnings per share, an initial dilution in earnings per 
share would stop any company from acquiring another. This type of analysis, 
however, does not take into account the possibility of a future growth in earn- 
ings owing to the merger. This growth may be due to the expected growth in 
earnings of the acquired company as an independent entity and to any syner- 
gistic effects that result from the fusion of the two companies. It is useful to 
graph Likely future earnings per share with and without the acquisition. 
Figure 23-2 shows this for a hypothetical merger. The graph tells us how long it 

Tornpan). B's former stockholders obtain an improvement in earnings per share. Earning per share on each 
share of stock they had held are $2.74. 

%ee Walter J .  Mead, "Instantaneous Merger Profit as a Conglomerate Merger Motive," Western Ecnnmics Jour- 
nal, 7 (December 19691,295-306. 
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will take for the dilution in eamings per share to be eliminate and for an accre- 
tion to take place. In this example, it is 1; years; earnings p r share drop $.30 
initially, but this relative dilution is eliminated by the mid le of the second 
year. The greater the duration of dilution, the less desirable the acquisition is 
said to be from the standpoint of the acquiring company. So e companies set a 
ceiling on the number of years dilution will be tolerated. i 

F I G U R E  2 3 - 2  
Expected earnings per I I I I I I I 

share with and without 1 2 3 

the merger YEARS IN THE FUTURE 

Market Value Effect 
The major emphasis in the bargaining process is on the ratio o exchange of mar- 
ket prices per share, which is simply I 

I 
4 

Market price per share of acquiring 
Market price per share of acquired company 

If the market price of Acquiring Company is $60 per share d that of Bought 
Company is $30, and Acquiring offers a half share of its sto for each share of 
Bought Company, the ratio of exchange is 

In other words, the stocks of the two companies would be on a one-to- 
one market price basis. If the market price of the 
stable at $60 a share, stockholders of both 
fore with respect to market value. The 
ment to accept a one-to-one 
ing company must offer a 
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the company it wishes to acquire. Instead of a half share of stock, Acquiring might 
have to offer ,667 share, or $40 a share in current market value. 

Bootstrapping Earnings per Share In the absence of synergism, improved man- 
agement, or the underpricina of Bouaht Companv's stock in an inefficient market. 
we would not expect it to b i  in the kterest df ~ & u i r i n ~ ' s  stockholders to offer a 
price in excess of Bought Company's current market price. Acquiring stockholders 
could be better off if their company's price/earnings ratio were higher than 
Bought Company's and if somehow the surviving company were able to keep that 
same higher price/earnings ratio after the merger. Perhaps Bought Company has 
a price/eamings ratio of 10. Acquiring Company, on the other hand, has a 
price/eamings ratio of 18. Assume the following financial information: 

Company A Company B 

Present earnings $20,000,000 $6,000,000 
Shares 6,000,000 2,000,000 
Earnings per share $3.33 $3.00 
Market price per share $60.00 $30.00 
Price/earnings ratio 18x lox 

With an offer of ,667 share of Acquiring Company for each share of Bought Com- 
pany, or $40 a share in value, the market price exchange ratio of Bought Company is 

Stockholders of Bought Company are being offered a stock with a market 
value of $40 for each share of stock they own. Obviously, they benefit from the ac- 
quisition with respect to market price, because their stock was formerly worth $30 
a share. Stockholders of Acquiring Company also stand to benefit, if the price/earn- 
ings ratio ofthe surviving company stays at 18. The market price per share of the sur- 
viving company after the acquisition, all other things held constant, would be 

S u ~ t v ~ n g  Company 

Total earnings $26,000,000 
Number of shares 7,333,333 
Earnings per share $3.55 
Price/earnings ratio 18x 
Market price per share $63.90 

The reason for this apparent bit of magic whereby the stockholders of both compa- 
nies benefit is the difference in price/earnings ratios. 
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Does Bootstrapping Pay? Under the con 
price/earnings ratios are able to acquire c 
tios and obtain an immediate increase in 
they pay a premium with respect to the marke 

market price of the stock will increase. As a result, an acqui 
what happens to the price/earnings ratio after the merger. 

show a steady growth in earnings per share if it acquires 
companies over time in this manner. This increase is not th 
underlying growth but is due to the "bootstrap" increa 
through acquisitions. If the marketplace values this illu 
presumably could increase shareholder wealth through 
sonably efficient capital markets, however, it is unlikely 
constant the price/earnings ratio of a compa 
potential in ways other than acquiring comp 

Thus, the acquiring company must allow for the price/e 
ing with an acquisition. If the market is relatively free from 
synergism and/or improved management is not antici 
price/earnings ratio of the surviving firm to approac 
two previous price/earnings ratios. Under these circ 
companies with lower price/earnings ratios wou 
wealth. In fact, if the market price exchange ratio 
with a premium being paid, there would be a tr 
holders of the acquiring company to those of the 
the fundamental valuation underpinnings of a merger. 

SOURCES OR REARRANGEMENTS OF VALUE 
The purpose of a merger or takeover is to create value. There a handful of rea- 
sons why we might expect value to be created or and we consider 
them in turn. Some were discussed in Chapter 8, so is an extension 
of those ideas together with some new ones. 

Sales Enhancement 
and Operating Economies 
An important reason for some acquisitions is the enhancement 
market share, ever-increasing sales may be possible through 
There may be other marketing and strategic benefits. Perhaps 
bring technological advances to the product table. Or it may 
gap in the product line, thereby enhancing sales throughout. 
value, such sales enhancement must be cost effective. 

Operating economies can often be achieved through a 
panies. Duplicate facilities can be eliminated, and marketing, 
ing, and other operations can be consolidated. The sales force 
avoid duplication of effort in a particular territory. Physical 
dundant, and economies of operation can occur through the 
efficient. The realization of increased revenue and operating 
synergism; the fused company is of greater value than the sum 
2 + 2 = 5 .  

In addition to operating economies, economies of scale m; 
a merger of two companies. Economies of scale occur when 

d sales. By gaining 
r~arket dominance. 
the acquisition will 
be that it will fill a 

To be a thing of 

copbination of com- 
accounting, purchas- 

may be reduced to 
facilities may be re- 

elinination of the less 
effijency is known as 

of the parts, that is, 

y be possible with 
av?rage cost declines 
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with increases in volume. Usually, we think of economies of scale in production 
and overlook their possibilities in marketing, purchasing, distribution, accounting, 
and even finance. The idea is to concentrate a greater volume of activity into a 
given facility, into a given number of people, into a given distribution system, and 
so forth. In other words, increases in volume permit a more efficient utilization of 
resources. Like anything else, it has limits. Beyond a point, increases in volume 
may cause more problems than they remedy, and a company may actually become 
less efficient. Economists speak of an "envelope curve" with economies of scale 
possible up to some optimal point, after which diseconomies occur. 

Economies can perhaps best be realized with a horizontal merger, combin- 
ing two companies in the same line of business. The economies achieved by this 
means result primarily from eliminating duplicate facilities and offering a broader 
product line in the hope of increasing total demand. A vertical merger, whereby a 
company expands either forward toward the ultimate consumer or backward to- 
ward the source of raw material, may also bring about economies. This type of 
merger gives a company more control over its distribution and purchasing. There 
are few operating economies in a conglomerate merger, combining two compa- 
nies in unrelated lines of business. 

Improved Management 
Some companies are inefficiently managed, with the result that profitability is 
lower than it might be. This topic was discussed at the outset of the chapter 
when we considered the market for corporate control. To the extent the acquirer 
can provide better management, an acquisition may make sense for this reason 
alone. While a company can change management itself, the practical realities of 
entrenchment may be such that an external acquisition is required for anything 
to happen. This motivation would suggest that poor-earning, low-return com- 
panies are ripe acquisition candidates, and there appears to be some evidence in 
support of this contention. The idea is that the external financial markets disci- 
pline management. 

Information Effect 
Value also could occur if new information is conveyed as a result of the merger ne- 
gotiations or takeover attempt. This notion implies asymmetric information between 
management (or the acquirer) and the general market for the stock. To the extent a 
stock is believed to be undervalued, a positive signal may occur via the merger an- 
nouncement, which causes share price to rise. The idea is that the merger/takeover 
event provides information on underlying profitability that otherwise cannot be 
convincingly conveyed. This argument has been examined elsewhere in the book 
and, in a nutshell, it is that specific actions speak louder than words. 

Whether a company is truly undervalued is always questionable. Invariably 
management believes it is, and in certain cases it has information that is not properly 
reflected in market price. However, the market for acquisitions is an active one with 
extensive information networks being maintained by investment banks and merger 
brokers. Moreover, there is considerable competition among potential buyers, so the 
argument for sizable numbers of undervalued bargains existing is dubious. 

Tax Reasons 
A motivation in some mergers is tax. In the case of a tax-loss carryforward, a com- 
pany with cumulative tax losses may have little prospect of earning enough in the 
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VALUATION ANALYSES FOR ACQUISITIONS 

When considering a company for acquisition, it is important to place a value on it. 
number of ratios and other considerations used to determine an appropriate value. No 
of analysis gives the answer, but together they permit some degree of closure. In aU cas 

debt + preferred stock - cash. 

1. Equity value-to-book value of the stock. This is simply market value in rela 
2. Enterprise Capitalization-to-sales. A ratio that takes on much importance 

like retail stores and supermarkets. 
3. Equity value-to-earnings. This is simply the price/eamings ratio, always import 
4. Enterprise capitalization-to-EBITDA. The denominator is earnings before inter 

acquiring company's earnings per sha 
whether a cash or stock offer is involv 

and a terminal value is estimated at that hori 

and terminal value at the horiz 

caught up in the "heat of the hunt" where the prey must be had regardless of cost. 
As a result, bidders pay too much for their targets. The hubris hypothesis suggests 
that the excess premium paid for the target company benefits those stockholders, 
but that stockholders of the acquiring company suffer a diminution in wealth. 
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Management's Personal Agenda 

Many reasons exist for Rather than hubris, it may be that the acquiring company 
mergers, but anly some agement pursues personal as opposed to corporate 
result in  value creation. Sometimes management chases growth. Being larger m 

glow management basks. The goal may be diversificati 
businesses and risk spread out, management jobs ma 
standpoint of the selling company, personal reasons a 
tightly held company, the individuals who have control 
their company acquired by another company that has an es 
stock. For estate tax purposes, it may be desirable 
shares of stock that are readily marketable and for 
are available. The owners of a tightly held compa 
wealth tied up in the company. By merging with 
obtain a marked improvement in their liquidity, 
their stock and diversify their investments. All of 
costs, a concept explored from time to time in earl 

Now that we have explored various reasons 
to consider corporate voting by which control is determined. 

CORPORATE VOTING AND CONTROL 
Inasmuch as the common stockholders of a company are its ow ers, they are enti- 
tled to elect a board of directors. The board, in turn, selects the management, and 
management actually controls the operations of the company. a proprietorship, 
partnership, or small corporation, the owners usually directly control the opera- 
tions of the business; in a large corporation, the owners have ut an indirect and 
often very faint voice in the affairs of the company. i 
Voting Procedures 

Discipline on manage- Depending on the corporate charter, the board of directors either under a 
ment from the board may majority voting system or 
nat be sufficient. system, stockholders have one vote for each share of 

vote for each director position that is open. A 
will be able to cast 100 votes for each director's 
seeking a position on the board must win a 
position, the system 
ment can garner 

Under a cumulative voting 

of directors being elected. If 
directors are to be elected, 
you choose, the maximum 

Formula for Cumulative Voting A cumulative voting syste in contrast to the 
majority system, permits minority interests to elect a certain of directors. 
The minimum number of shares necessary to elect a specific 
determined by 

Total shares outstanding times specific number of 
Total number of directors to be elected plus one 
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If there are 3 million shares outstanding, the total number of directors to be elected 
is 14, and if a minority group wishes to elect 2 directors, it will need at least the 
following number of shares: 

Thwarting Minority Interests Cumulative voting gives minority interests a bet- 
ter opportunity to be represented on the board of directors of a corporation. Be- 
cause the system is more democratic, a number of states require that companies in 
the state elect directors in this way. Even with cumulative voting, however, man- 
agement can reduce the number of directors and sometimes preclude minority in- 
terests from obtaining a seat on the board of directors. Suppose the minority 
group just described actually owns 400,001 shares. With 14 directors to be elected, 
the group can elect 2 directors. If the board is reduced to 6 members, the minority 
group can elect no directors, because the minimum number of shares needed to 
elect a single director is 

Another method of thwarting a minority interest from obtaining representa- 
tion is to stagger the terms of the directors so that only a portion is elected each 
year. If a firm has 12 directors and the term is 4 years, only 3 are elected each 
year. As a result, a minority group needs considerably more shares voted in its fa- 
vor to elect a director than it would need if all 12 directors came up for election 
each year. 

Proxies and Proxy Contests 
Voting may be either in person at the stockholders' annual meeting or by proxy. 
As most stockholders do not attend the meeting, the latter is the mechanism by 
which most votes are garnered. A proxy is a form a stockholder signs giving his or 
her right to vote to another person or persons. The SEC regulates the solicitation of 
proxies and also requires companies to disseminate information to its stockholders 
through proxy mailings. Prior to the annual meeting, management solicits proxies 
from stockholders to vote for the recommended slate of directors and for any 
other proposals requiring stockholder approval. If stockholders are satisfied with 
the company, they generally sign the proxy in favor of management, giving writ- 
ten authorization to management to vote their shares. If some stockholders do not 
vote their shares, the number of shares voted at the meeting and the number 
needed to constitute a majority are lower. Because of the proxy system and the fact 
that management is able to mail information to stockholders at the company's ex- 
pense, management has a distinct advantage in the voting process. 

But the fortress is not invulnerable. Outsiders can seize control of a company 
Proxy contests are few. through a proxy contest. When an outside group undertakes a proxy raid, it is re- 
owlng to management quired to register its proxy statement with the Securities and Exchange Commis- 
hav~ng the upper hand sion to prevent the presentation of misleading or false information. In a proxy con- 

test, the odds favor existing management to win. It has both the organization and 
the use of the company's~esourc~s to carry on the proxy fight. hsurgents are 
likely to be successful only when the earnings performance of the company has 
been bad and management obviously ineffective. Still, the undertaking of a proxy 
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contest often is associated with higher share price performa ce than otherwise 
would be the case around the time of the event. The challenge itself may be suffi- 
cient to change expectations about management in the future behaving more in 
keeping with maximizing shareholder ~ e a l t h . ~  1 
Dual-Class Common Stock 1 
To retain control for management, founders, or some 0th 
may have more than one class of common stock. For exa 
might be classified according to voting power and to th 
A common may have inferior voting privilege but m 
claim to dividends, whereas the class B common has s 
a lower claim to dividends. Usually, the promoters 
management will hold the class B common stock, wh 
is sold to the public. 

Suppose the class A and class B common stockhol 
tled to one vote per share, but the class A stock is issue 
share. If $2 million is raised in the original offering thr 
shares of class A common for $1.6 million and 200,OO 
for $400,000, the class B stockholders will have over 
class A holders have, despite the fact that their orig 
quarter as large. Thus, the class B holders have effec 
Indeed, this is the purpose of classified stock. 

Perhaps the most famous example of a company 
is the Ford Motor Company. The class B stock is 
family, and the class A stock is held by the general 
of class A shares issued, the class B common cons 
ing power of the company. Thus, members of the 
ing power in the company, despite the fact that 
the general public. 

A number of scholars have examined th 
superior voting-right stock tends to trade at a 
having inferior voting power. Although one 
new superior voting-right stock would result 
empirical evidence is mixed in this regard. 

TENDER OFFERS AND COMPANY RESISTANCE 
Rather than a proxy contest, the threatening party can make a t nder offer directly 
to stockholders of the company it wishes to acquire. A tende offer is an offer to f purchase shares of stock of another company at a fixed price p r share from stock- 
holders who "tender" their shares. The tender price is usua ly set significantly I above the present market price, as an incentive. Use of the ten er offer allows the Id 
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acquiring company to bypass the management of the company it wishes to acquire 
and, therefore, serves as a threat in any negotiations with that management. 

Use of the Tender 
The tender offer can be used also when there are no negotiations but when one 
company simply wants to acquire another. It is not possible to surprise another 
company, because the Securities and Exchange Commission requires rather exten- 

Tender offers appeal sive disclosures. The primary selling tool is the premium that is offered over the 
d~rectly to stockholders existing market price of the stock. In addition, brokers are often given attractive 
and are always hostile. commissions for shares tendered through them. The tender offer itself is usually 

communicated through financial newspapers. Direct mailings are made to the 
stockholders of the company being bid for if the bidder is able to obtain a list of 
stockholders. Although a company is legally obligated to provide such a list, it 
usually is able to delay delivery long enough to frustrate the bidder. 

Instead of one tender offer, some bidders make a two-tier offer. An example 
of this was the bid by CSX Corporation for Consolidated Rail Corporation (Con- 
rail) in the late 1990s. With a two-tier offer, the first tier of stock usually represents 
control and is more attractive in terms of price and/or the form of payment than is 
the second-tier offer for the remaining stock. The differential is designed to increase 
the probability of successfully gaining control, by providing an incentive to tender 
early. The two-tier offer avoids the "free-rider" problem associated with a single ten- 
der offer where individual stockholders have an incentive to hold out in the hope of 
realizing a higher counteroffer by someone else. 

Defensive Tactics 
The company being bid for may use a number of defensive tactics. Management 
may try to persuade stockholders that the offer is not in their best interests. Usu- 
ally, the argument is that the bid is too low in relation to the true, long-run value 
of the firm. Hearing that, stockholders may look at an attractive premium and find 
the long run too long. Some companies raise the cash dividend or declare a stock 
split in hopes of gaining stockholder support. Legal actions are often undertaken, 
more to delay and frustrate the bidder than with the expectation of winning. 
When the two firms are competitors, an antitrust suit may prove a powerful deter- 
rent to the bidder. As a last resort, management of the company being bid for may 
seek a merger with a "friendly" company, known as a white knight. 

Indication of unusual accumulation of stock comes from watching trading 
volume and stock transfers. If an outside group acquires more than 5 percent, it is 
required to file a 13-D form with the Securities and Exchange Commission. This 
form describes the people involved with the group, their holdings, and the inten- 
tion of the group. Each additional I percent accumulation requires an amendment. 

Antitakeover Amendments 
In addition to the defensive tactics already described, some companies use more 
formal methods that are put into place prior to an actual takeover attempt. Known 
as antitakeover or "shark-repellent" devices, they are designed to make a takeover 
more difficult. Before describing them, it is useful to consider their motivation. The 
managerial entrenchment hypothesis suggests that the barriers erected are to 
protect management jobs and that such actions work to the detriment of stock- 
holders. On the other hand, the stockholders interest hypothesis implies that cor- 
porate control contests are dysfunctional and take management time away from 
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The poison pill is the 
most effective of the 
antitakeover devices. 

profit-making activities. Therefore, antitakeover devices ensure more attention be- 
ing paid to these activities and are in the interest of stockholders. Moreover, the 
barriers erected are said to cause individual stockholders not to accept a low offer 
price but to join other stockholders in a cartel response to any offer. Therefore, anti- 
takeover devices would enhance shareholder wealth, according to this hypothesis. 

Voting Devices A handful of devices exist to make it more difficult for another 
party to take you over. As we know, some companies stagger the terms of their 
board of directors so that fewer stand for election each year, and, accordingly, 
more votes are needed to elect a director. Sometimes it is desirable to change the 
state of incorporation. Charter rules differ state by state, and many companies like 
to incorporate in a state with few limitations, such as Delaware. By so doing, it is 
easier for the corporation to install antitakeover amendments as well as to defend 
itself legally if a takeover battle ensues. Some companies put into place a super- 
majority merger approval provision. Instead of an ordinary majority being 
needed for approval of a merger, a higher percentage is required, often two-thirds. 
The percentage may be even higher; 80 percent is used in a number of instances. 
The ability to install this provision depends on the state of incorporation. 

The Poison Pill The poison pill--or distribution of rights to stockholders as it 
is known as formally-is the "biggie" when it comes to putting defenses in place. 
Many contend it is the only effective deterrent. The distribution of rights to exist- 
ing stockholders allows them to purchase a new security, often a convertible pre- 
ferred stock, on favorable terms. By favorable, the subscription price might be only 
40 percent of the true market value. However, the security offering is triggered 
only if an outside party acquires some percentage, frequently 20 percent, of the 
company's stock. This trigger is known as the Kip-in feature. The idea is to have 
available a security offering that is unpalatable to the acquirer. This can be with re- 
spect to a bargain subscription price, or it can be with respect to voting rights or 
with respect to precluding a change in control unless a substantial premium (often 
several hundred percent) is paid. 

The rights typically have an expiration date, frequently 10 years. Upon expi- 
ration, the pill no longer is in place. To be continued a new distribution of rights 
must occur. Example: On October 5,1997, Pfizer, the pharmaceutical company, is- 
sued new rights to stockholders to replace those that expired on that date issued 
10 years earlier. The board of directors reserves the ability to redeem the rights at 
any time for a token amount. The poison pill is meant to force the potential ac- 
quirer into negotiating directly with the board as opposed to a tender offer to the 
shareholders. Only the board can authorize the pill being redeemed. Most compa- 
nies state something to the effect that the rights are not intended to prevent an ac- 
quisition of company that is in the best interest of stockholders. Whether the board 
acts in the best interests of the shareholders in negotiating with a potential ac- 
quirer deterred by the pill varies from situation to situation. 

Other Antitakeover Devices A number of other shark repellents are employed, 
but most feel that they are far less effective deterrents than the poison pill. With a 
fair merger price provision, the bidder must pay noncontrolling stockholders a 
price at least equal to a "fair price," which is established in advance. Usually this 
minimum price is linked to earnings per share through a price/earnings ratio, but 
it may simply be a stated market price. Often the fair price provision is coupled 
with a supennajority provision. If the stated minimum price is not satisfied, the 



704 Par t  V I I  E x p a n s i o n  a n d  C o n t r a c t i o n  

combination can only be approved if a supermajority of stockholders are in favor. It 
also is frequently accompanied with a freeze-out provision, which allows the 
transaction to proceed, at a "fair price," only after a delay of between 2 and 5 years. 

A lock-up provision is used in conjunction with other provisions. This pro- 
vision requires supermajority stockholder approval to modify the corporate char- 
ter and any previously passed antitakeover provisions. In addition to these charter 
amendments, many companies enter into management contracts with their top 
management. Typically, high compensation is triggered if the company is taken 
over. Known as a "golden parachute," these contracts effectively increase the price 
the acquiring company must pay in an unfriendly takeover. 

Sometimes the company will negotiate a standstill agreement with the out- 
side party. Such an agreement is a voluntary contract where, for a period of several 
years, the substantial stockholder group agrees not to increase its stock holdings. 
Often this limitation is expressed as a maximum percentage of stock the group may 
own. The agreement also specifies that the group will not participate in a control 
contest against management and that it gives the right of first refusal to the com- 
pany if it should decide to sell its stock. The standstill agreement, together with the 
other provisions discussed, serves to reduce competition for corporate control. 

As a last resort, some companies make a premium buy-back offer to the 
threatening party. As the name implies, the repurchase of stock is at a premium 
over its market price and usually is in excess of what the accumulator paid. More- 
over, the offer is not extended to other stockholders. Known as greenmail, the idea 
is to get the threatening party off management's back by making it attractive for 
the party to leave. Of course the premium paid to one party may work to the dis- 
advantage of stockholders left "holding the bag." 

Takeover Defenses and the Courts 
Whether defensive devices work for the besieged company depends in some mea- 
sure on the courts. When confronted with a hostile takeover or the potential for 
such, a board of directors must be guided by the legal environment in which it 
finds itself. Doctrines of behavior involve rules of business judgment, infrinsic fair- 
ness, and proportionality. The first is that the board acts in the interests of share- 
holders and exercises good business judgment when it comes to a bid or to the in- 
stigation of antitakeover devices. Taken to the extreme, it says management and 
the board can "just say no." The second notion is that the board acts in a way that 
is fair to all parties, in particular to its shareholders. 

The rule of proportionality is that a company's response to a takeover threat 
must be proportional, with respect to value, to the threat itself. For the most part, 
this rule has revolved around the poison pill. If an acquirer makes an offer condi- 
tional on an existing pill being removed, the company under attack must eliminate 
its pill or the response will be construed as not being proportional. 

The principal state in which companies are incorporated is Delaware. In the 
1980s and 1990s, the Delaware Supreme Court and Chancery Court made some 
landmark rulings. These rulings affirmed the use of the poison pill under the busi- 
ness judgment rule. Several rulings made the proportionality rule ambiguous in 
its interpretation. The present legal environment is one of management having the 
upper hand in control contests. One manifestation of this phenomenon is that we 
see fewer such challenges, but the Delaware legal environment is only one cause. 

Although Delaware law is the most important-nearly half of the NYSE 
companies are incorporated there--companies do incorporate elsewhere. For 
them, other laws and rulings regulate corporate takeovers. In the 1980s, a number 
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of state courts seemed to shift toward less protection of incumbent management. 
However, Indiana, Minnesota, and Pennsylvania promulgated laws making hos- 
tile takeovers difficult and limiting the personal liability of officers and directors. 
The purpose of these laws seems to be to preserve employment in the state as well 
as the independence of local companies. However, they work to the detriment of 
shareholders in chilling takeover a~tivity.~ 

Shareholder Proposals and Activism 
Rather than trying to seize control of a corporation, certain institutional investors 
and shareholder activist groups want to change the ways of governance. The end 
result, they hope, will be a management more responsive to shareholders and the 
creation of value. Proposals are initiated by these groups to be voted on by share- 
holders, usually in connection with the annual meeting. The changes proposed can 
be of a number of sorts, but they usually fall into the categories of election of direc- 
tors, reduction of antitakeover devices, and management compensation and dis- 
closure of such. Shareholder proposals usually are submitted under Rule 14a-8 of 
the Securities and Exchange Commission. These must be submitted 6 months in 
advance of the shareholders' meeting. 

The active use of shareholder proposals to prompt change began in the mid- 
1980s with such groups as the California Public Employees Retirement System 
(CALPERS), a large pension investor, and the United Shareholders Association, 
which is dedicated to increasing shareholder value. While the success rate of share- 
holder proposals is not large in the sense of a majority voting in favor, a strong mi- 
nority vote may cause management to change. In general, the vote for a proposal is 
larger if the company has been doing poorly, if the proposal is sponsored by a large 
organization, if the proposal restores shareholder voting rights, and if the corpora- 
tion previously enacted a significant number of takeover defenses? 

Though some large institutional investors are active in shareholder propos- 
als, most are not. The reality is that very few proposals pass. Still a proposal gar- 
nering strong but not majority support puts pressure on management to reform. 
When activism is coordinated among institutional investors, the pressure gauge 
grows hotter. Less overt than a shareholder proposal, some institutional investors 
negotiate directly with management over corporate governance and directional 
matters of concern. Whether change occurs or not is correlated with the credibility 
of the threat of management ouster. 

EMPIRICAL EVIDENCE ON MERGERS AND TAKEOVERS 
In recent years, there have been a number of empirical studies on takeovers, and 
these studies provide a wealth of information. However, differences in samples, 
sample periods, and research methods render some of the valuation implications 
ambiguous. Nonetheless, with the ever-increasing number of studies, certain pat- 
tens emerge that make generalizations possible. In this section we review the over- 
all evidence for valuation implications; no attempt is made to analyze the numer- 
ous empirical studies, many of which are shown in the Selected References section 

7Samuel H. Szewcrvk and Georee P. Tsehekos. "State Intenrention in the Market for Corporate Control," Jour- 
,t,d ,:' r'*!t.w.-,,?l T:l,t,mt,-i. 71 IF,.hl-~lar\. 1992). 3-11, trsred thp pllecr of the 1"L.U Pent~~!h.lnc,, law u r t  jl~archold~,r 
ivenltn of mmpdnles ~nrorporared In rhar .tare lhey f~urnd s ~ ~ r h r a n l  !~cg. t l i \~  ~bnorm31 r ~ t l l r n 5  tlsinfi even1 ~ m d y  
rnethodoloev. Hnd estimatLd the cost at 81 billion overall for sh;;reholders of Pennsylvania firms. 

%e I 1 1 1 1  A (;ordon and john Ihund, Information, Ownerr-hy Strucluw, .ind Sharcholdrr Vonng k v i d ~ n r ~  
fr,m Sl~drthoidur-5pc,11jore~l Coryuretc Go, cnwnce Prupmals," J,u, u t . > I  F',ror.re, 4fl (Jtmz 1 JY I ) ,  t'+l7-71ti. 
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at the end of the chapter. The implications of the studies can be categorized into 
those for target company stockholders and those for buying company stockholders 
and debt holders. 

Target Company Shareholder Returns 
For the successful, or completed takeover, all studies show the target company 
stockholders realizing appreciable increments in wealth relative to the market 
value of their holdings prior to any takeover activity. This wealth increment is due 
to the premium paid by the acquiring company, the size of which has run around 
30 percent on average during the last few decades. However, premiums as high as 
100 percent have occurred. The market price of the target company's stock tends 
to rise once information about a potential takeover becomes available or rumors of 
such develop. Typically the stock price improvement begins prior to the takeover 
announcement, perhaps 1 month in advance. The pattern usually observed for the 
target or selling company is shown in Fig. 23-3. However, it makes a difference 
whether the takeover is by tender offer or by merger agreement. Share price im- 
provement usually is greater with a tender offer than with a merger. This differ- 
ence is attributable to the competition and multiple bids often associated with a 
tender offer as opposed to merger negotiation with only one party. 

For the unsuccessful takeover, the results are even more affected by whether 
a tender offer or a merger agreement is involved. With an unsuccessful tender of- 
fer, the target company's share price typically remains high after the failure an- 
nouncement. The reason is the prospect of future tender offers that will enhance 
share price. If no subsequent acquisition attempts occur, share price usually slips 
and may even fall back as far as the pre-offer level. If subsequent bids occur, how- 
ever, share price of the target company may show further improvement. For the 
unsuccessful takeover, share price tends to fall quickly to its pre-offer level, after 
the failure becomes evident. It also seems to matter whether cash or stock is being 
offered in the terminated merger, the former resulting in higher returns. 

In summary, target company stockholders realize substantial gains in a suc- 
cessful takeover, more for a tender offer than for a merger. For the unsuccessful 
takeover, share price falls back toward the pre-offer level unless there is a subse- 
quent bid. However, the fallback is slower when the initial offer is for cash than 
when it is for stock. 
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Target company stock- 
holders nearly always 
gain via the premium 
paid; acquiring cam- 
pany stockholders do 
not, on average. 

Diversifying mergers 
are nat well regarded by 
the stock market. 

Acquiring Company Stockholder Returns 
For the buying, or acquiring, company, the evidence is less clear. In all cases of a 
successful takeover, a premium obviously is paid, and its justification must be ex- 
pected synergy and/or more efficient management of the resources of the target 
company. The question is whether likely synergy and/or improved management 
will result in a wealth increment sufficient to offset the premium. Answers to this 
question from empirical studies are mixed. Some studies suggest stockholders of 
acquiring firms obtain a small improvement in share price while others find no ef- 
fect at all. The situation of no effect is illustrated in Fig. 23-3. Still others find that 
stockholders of acquiring companies earn negative returns, holding constant other 
factors. The small negative returns observed were found in the 1980s and 1990s, 
but not in earlier decades. 

Another explanation, of course, is that acquiring companies simply pay too 
much. This would agree with the hubris hypothesis, which predicts a decrease in 
value of the acquiring firm. In othm words, potential synergy and management im- 
provement are not enough to offset the premium paid. In certain bidding wars, the 
frenzy is such that rational decision making seems to disappear. In some contests, the 
quest of the prize is so important that the premium is bid up beyond what synergy 
and/or improved management will justify. Several studies show that companies 
that acquire others via a stock merger underperfom in the postacquisition period. 
This contrasts with acquiring companies via a tender offer, where positive excess 
returns in the postacquisition period occur? A possible explanation for this phe- 
nomenon is that taken up in Chapter 19 on issuing securities. With asymmetric in- 
formation between investors and management, a company will acquire with stock 
when management believes it is overvalued and with cash, in this case through a 
tender offer, when the stock is believed to be undervalued. As the over- or under- 
valuation works itself out over time, postacquisition performance would be nega- 
tive or positive relative to stocks overall. In a tender offer, management of the tar- 
get usually is replaced, and this may drive efficiency gains as well. 

Another cause for concern is that so many acquirers later divest themselves 
of the companies they acquired. More often than not the divestiture is of a diversi- 
fying acquisition as opposed to one that is in a related line of business.1° The in- 
variable reason for the divestiture is that the target did not live up to expectations; 
often the disposition involves a loss. The question remains as to why the acquirer 
was so eager and paid so much in the first place. Equally puzzling is why compa- 
nies acquire in unrelated lines of business. On average, acquiring company stock- 
holders experience negative returns in "conglomerate" types of acquisitions. The 
premium paid simply is not recovered with the limited synergism possible. Some- 
times the acquiring company will get lucky and come across a truly undervalued 
firm, but this usually is not the case. A related line of business acquisition makes 
more sense. 

In summary, the evidence on returns to stockholders of acquiring companies 
is mixed. It is difficult to make an overall case for takeovers being a thing of value 
to the stockholders of the acquiring company. Clearly, some acquisitions are 

gTim Loughran and h 1 d  M. Vijh, "Do Long-Term Shareholders Benefit from Corporate Acquisitions?" Jour- 
nal of Finance, 52 (December 1997), 1765-90; and 1'. Raghavendra Rau and Theo Vermaclen, "Glamour, Value and the 
Post-Acquisition Performance of Acquiring Firms," Joirrnal ofFina,tcial Economics, 49 (August 199% 223-53. 

'Osee Steven N. Kaplan and Michael S. Weisbach, "The Success of Acquisitions: Evidence from Divestitures," 
Journal of Fznance, 47 (March 1992), 107-38, who found that 44 perccnt of the acquired companies in their sample were 
later divested. 
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worthwhile, because of synergy and managerial improvement, and some are bad. 
The key for the financial manager is to be careful because, on average, a case can- 
not be made for corporations overall making consistently good acquisitions. For 
the acquired and the acquiring companies collectively, there is an increment in 
wealth associated with takeovers. This is primarily the result of the premium paid 
to the selling company's stockholders. As long as it is not offset by a significant de- 
cline in share price of the acquiring company, wealth overall is increased. 

Other Security Holder Returns 
There have been only a limited number of studies dealing with what happens to 
debt instrument returns around the time of a merger. The results suggest that non- 
convertible debt holders neither gain nor lose in a merger. For both acquiring and 
acquired companies, the abnormal returns at the time of the merger announce- 
ment do not differ significantly from zero. Therefore, the wealth transfer hypothe- 
sis, which suggests bondholders gain with a merger because of diversification 
leading to a reduction in default risk, is not supported. 

Effect of Antitakeover Devices . . 

There have been various tests of antitakeover devices, usually in conjunction with 
the two hypotheses discussed earlier. The managerial entrenchment hypothesis 
works to the detriment of present stockholders. The stockholders interest hypothe- 
sis holds that antitakeover devices benefit stockholders in ensuring management's 
attention to the profit-generating affairs of the company as well as giving individ- 
ual stockholders a greater incentive to hold out for a high price, thereby benefiting 
all stockholders. The empirical evidence, which uses event study analysis, shows 
that for some of the devices, like the standstill agreement and greenmail, there is a 
negative price effect. For completed acquisitions, Robert Comment and G. William 
Schwert (see Selected References) find that the premium paid is higher when a poi- 
son pill is in place. At the time of the announcement of the poison pill, however, the 
empirical results are mixed. The same applies to other antitakeover devices. 

Where a takeover attempt fails, management of the targeted company often 
undertakes actions that increase efficiency and shareholder wealth. These are the 
things that the aggressor sought to do, of course. Assem Safieddine and Sheridan 
Titrnan find that targeted companies that increase their leverage discipline them- 
selves to make improvements." Efficiencies involved include cutting some capital 
expenditures, selling assets, reducing employment, and increasing focus. As a re- 
sult, cash flows and share-price performance are better on average than bench- 
marks in the 5 years following the failed takeover attempt. 

The market for corporate control is one where its assets or its stock, and payment can be cash 
various management teams compete to gain or stock. Whether a combination is taxable or 
control of corporate resources, hoping to put tax free is highly consequential to the selling 
them to more productive uses. One company company and its stockholders and, sometimes, 
may acquire another through the purchase of to the buying company. Accounting considera- 

llAssern Safieddine and Sheridan Titman, "Leverage and Corporate Performance: Evidence from Unsuccess- 
ful Takeovers," Jor iml  nfFinanc~, 54 (April 1999). 547-80. 
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tions come into play in that the merger using 
purchase accounting requires that any good- 
will created be amortized against future earn- 
ings. If goodwill is not impaired, however, it 
need not be amortized. 

Whenever two companies exchange stock, 
certain financial relationships come into promi- 
nence. Some companies focus on the impact on 
earnings per share. When the price/earnings 
ratio of the company being acquired is lower 
than the price/earnings ratio of the acquiring 
company, there is an initial improvement in 
earnings per share of the latter company; a dilu- 
tion occurs when the price/earnings ratio is 
higher. In efficient financial markets and in the 
absence of synergism, we would expect the 
price/earnings ratio of the surviving company 
to be a weighted average of the pi-ice/earnings 
ratios of the two pre-merger companies. 

The foundations for value creation 
through a merger are several. Sales enhance- 
ment, operating economies, economies of scale, 
and more effective management may give rise 
to synergy. Moreover, there may be an infor- 
mation effect, leading to the correction of an 
undervalued situation. Tax effects can lead to 
value creation, while diversification tends to 
benefit debt holders in having a more credit- 
worthy claim. The hubris hypothesis is that ac- 
quirers become irrational in bidding wars and 
pay too much. Finally, personal motives of the 
owners of a company being sold or of the man- 
agement of the acquiring company may be a 
reason for a merger. 

Corporate voting determines who will be 
successful in a merger skirmish. Common 
stockholders elect the board of directors by 
proxy. These directors can be elected under a 
majority voting system or a cumulative voting 
one, the latter allowing minority interests to 
gain board membership. The use of different 
classes of common stock permits promoters 
and management of a corporation to retain vot- 
ing control. Proxy contests are one means by 
which outsiders can seize corporate control. 
More prevalent is the tender offer to purchase 
shares directly from the stockholders of that 
company. A number of antitakeover devices 
exist, and they were explored, as were defenses 
against the takeover and the legal environment 
in which they hold. The deterrent regarded as 
the most effective is the poison pill. Share- 
holder proposals, their purpose, and likelihood 
of their success were also examined. 

Certain empirical evidence indicates sub- 
stantial excess returns to the stockholders of 
the selling company if the merger or tender of- 
fer is successful. If it fails, share price falls back 
to the preoffer level unless, in the case of a ten- 
der offer, there is a subsequent bid. For the ac- 
quiring company stockholders, the evidence is 
mixed. It is hard to make a case for positive ex- 
cess returns to buying company stockholders, 
and some recent studies show negative excess 
returns. Using event study methodology, mod- 
est negative share price effects have been 
found around the announcement of some anti- 
takeover amendments. 

Sel f - cor rec t ion  Problems 

1. Yablonski Cordage Company is considering the acquisition of Yawitz Wire 
and Mesh Corporation with stock. Relevant financial information is as follows: 

Yablonski Ya witz 

Present earnings (in thousands) $4,000 $1,000 
Common shares (in thousands) 2,000 800 

Earnings per share $2.00 $1.25 
~ - 

Price/earnings ratio 12x 8x 
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Yablonski plans to offer a premium of 20 percent over the market price of 
Yawitz stock. 

a. (1) What is the ratio of exchange of stock? (2) How many new shares 
will be issued? 

b. What are earnings per share for the surviving company immediately 
following the merger? 

c. (1) If the price/earnings ratio stays at 12 times, what is the market 
price per share of the surviving company? (2) What would happen if it 
went to 11 times? 

2. Wilson Service Corporation is engaged in electrical and fluid (mostly pumps) 
equipment maintenance and sales for mid-market-size companies. In this re- 
gard, it is relatively capital intensive. Its most recent year-end financial state- 
ment reflects revenues of $112 million, operating income of $28 million, depre- 
ciation of $7 million, net income after taxes of $12 million, total assets of $172 
million, interest-bearing debt of $54 million, and shareholders' equity of $40 
million. Its cash position is negligible. The company has 5.6 million shares out- 
standing and its current share price is $16;. 

The company has attracted the attention of Keller Industries, Inc., which 
is considering acquiring Wilson Service. Keller Industries and its investment 
banker believe that by offering a premium of 40 percent that Wilson can be ac- 
quired. Presently, Wilson's free cash flow (excluding interest on debt) is the 
following: 

Operating profits after taxes $17 million 
Depreciation 7 

Total $24 

Less: capital expenditures 8 
working-capital additions 3 

Free cash flow $13 

Keller believes that with synergy, it can grow EBITDA by 20 percent per an- 
num for 3 years, and then by 12 percent for the next 3 years. At the same time, 
it believes it can hold capital expenditures and working capital additions to a 
combined increase (from the present $11 million) of only $2 million per year. 
At the end of 6 years, Keller assumes that free cash flow will grow at 5 percent 
per annum into perpetuity. It also assumes that the required discount rate for 
such an investment is 15 percent. 

Comparable recently acquired companies have had the following me- 
dian valuation ratios: 

Equity value-to-book 2 . 9 ~  
Enterprise value-to-sales 1 . 4 ~  
Equity value-to-earnings 15 .3~ 
Enterprise value-to-EBITDA 7 . 8 ~  

You are CFO of Keller Industries. Does the acquisition of Wilson Service Corpo- 
ration make sense to you? What is your recommendation? 
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3. Aggressive Incorporated wishes to make a tender offer for the Passive Com- 
pany. Passive has 100,000 shares of common stock outstanding and earns $5.50 
per share. If it were combined with Aggressive, total economies of $1.5 million 
could be realized. Presently the market price per share of Passive is $55. Ag- 
gressive makes a two-tier tender offer: (i) $65 per share for the first 50,001 
shares tendered and (ii) $50 per share for the remaining shares. 

a. (1) If successful, what will Aggressive end up paying for Passive? 
(2) How much incrementally will stockholders of Passive receive for 
the economies? 

b. (1) Acting independently, what will each stockholder do to maximize 
his or her wealth? (2) What might they do if they could respond col- 
lectively as a cartel? 

c. How can a company increase the probability of individual stockhold- 
ers resisting too low a tender offer? 

d. What might happen if Aggressive offered $65 in the first tier and only 
$40 in the second tier? 

1. The following data are pertinent for companies A and B: 

Company A Company B 

Present earnings (in millions) $20 $4 
Shares (in millions) 10 1 
Price/eamings ratio 18x 1 Ox 

a. If the two companies were to merge and the exchange ratio were 1 
share of company A for each share of company 8, what would be the 
initial impact on earnings per share of the two companies? What is the 
market-value exchange ratio? Is a merger likely to take place? 

b. If the exchange ratio were 2 shares of company A for each share of 
company B, what would happen with respect to part a? 

c. If the exchange ratio were 1.5 shares of company A for each share of 
company B, what would happen? 

d. What exchange ratio would you suggest? 

Net lumber of Market Price Tax 
lncome Shares per Share Rate 

Nimbus Company $5,000,000 1,000,000 $100 50% 
Noor Company 1,000,000 500,000 20 50 
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The Nimbus Company wishes to acquire the Noor Company. If the merger 
were effected through an exchange of stock, Nimbus would be willing to pay 
a 25 percent premium for the Noor shares. If done for cash, the terms would 
have to be as favorable to the Noor shareholders. To obtain the cash, Nimbus 
would have to sell its own stock in the market. 

a. Compute the combined earnings per share for an exchange of stock. 
- - 

b. If we assume that all Noor shareholders have held their stock for more 
than 1 year, have a 20 percent marginal capital gains tax rate, and paid 
an average of $14 for their shares, what cash price would have to be 
offered to be as attractive as the terms in part a? (Assume that Noor 
shareholders equate value per share in cash after capital gains taxes 
with value per share in Nimbus stock.) 

3. Assume the exchange of Nimbus shares for Noor shares as outlined in Prob- 
lem 2. 

a. What is the ratio of exchange? 
b. Compare the earnings per Noor share before and after the merger. 

Compare the earnings per Nimbus share. On this basis alone, which 
group fared better? Why? 

c. Why do you imagine that old Nimbus commanded a higher P/E than 
Noor? What should be the change in P/E ratio resulting from the 
merger? 

d. If the Nimbus Company were in a high-technology growth industry 
and Noor made cement, would you revise your answers? 

e. In determining the appropriate P/E ratio for Nimbus, should the in- 
crease in earnings resulting from this merger be added as a growth 
factor? 

f In light of the foregoing discussion, do you feel that the Noor share- 
holders would have approved the merger if Noor stock paid a $1 divi- 
dend and Nimbus paid $3? Why? 

4. Biggo Stores, Inc. (BSI), has acquired the Nail It, Glue It, and Screw It Hard- 
ware Company (NGS) for $4 million in stock and the assumption of $2 million 
in NGS liabilities. The balance sheets of the two companies before the merger 
were (in millions): 

BSI NGS 

Tangible and total assets $10.0 $5.0 
Liabilities 4.0 2.0 

Shareholders' equity $6.0 $3.0 - - 

Determine the balance sheet of the combined company after the merger under 
the purchase and pooling-of-interests methods of accounting. 

5. Copper Tube Company currently has annual earnings of $10 million, with 4 
million shares of common stock outstanding and a market price per share of 
$30. In the absence of any mergers, copper Tube's annual earnings are ex- 
pected to grow at a compound rate of 5 percent per annum. Brass Fitting Com- 
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pany, which Copper Tube is seeking to acquire, has present annual earnings of 
$2 million, 1 million shares of common outstanding, and a market price per 
share of $36. Its annual earnings are expected to grow at a compound annual 
rate of 10 percent per annum. Copper Tube will offer 1.2 shares of its stock for 
each share of Brass Fitting Company. No synergistic effects are expected from 
the merger. 

a. What is the immediate effect on the surviving company's earnings per 
share? 

b. Would you want to acquire Brass Fitting Company? If it is not attrac- 
tive now, when will it be attractive from the standpoint of eamings 
per share? 

6. D. Sent, a disgruntled stockholder of the Zebec Corporation, desires represen- 
tation on the board. The Zebec Corporation, which has 10 directors, has 1 rnil- 
lion shares outstanding. 

a. How many shares would Sent have to control to be assured of one di- 
rectorship under a majority voting system? 

b. Recompute part a, assuming a cumulative voting system. 
c. Recompute parts a and b, assuming the number of directors was re- 

duced to 5. 

7. Joe Miller has formed a company that can earn a 12 percent return after taxes, 
although no investment has yet been made. Joe plans to take $1 million in $1 
par value stock for his promotion efforts. All financing for the firm will be in 
stock, and all earnings will be paid in dividends. 

a. Joe desires to keep 50 percent control of the company after he has ac- 
quired new financing. He can do this by taking his stock in the form of 
$1 par value, class B, with 2 votes per share, while selling $1 par value 
class A stock. The investors, however, would require a dividend for- 
mula that would give them a 10 percent dividend return. (1) How 
many class A shares would be issued? (2) What dividend formula 
would meet the investors' requirements? (3) What dividend payment 
would be left for Joe's class B shares? 

b. If Joe were willing to accept one share-one vote, he could have just 
one class of common stock and sell the same amount of class A stock 
as in part a. The investors would require only an 8 percent dividend 
rate of return. (1) What would be the dividend distribution in this 
case? (2) Comparing this answer with that obtained in part a, what is 
Joe paying to retain control? 

c. Rework part b under the assumption that the investors require a 9 per- 
cent dividend return. What happens to Joe? 

8. Friday Harbor Lime Company presently sells for $24 per share. Management, 
together with their families, controls 40 percent of the 1 million shares out- 
standing. Roche Cement Company wishes to acquire Friday Harbor Lime be- 
cause of likely synergies. The estimated present value of these synergies is $8 
million. Moreover, Roche Cement Company feels that management of Friday 
Harbor Lime is overpaid and "overperked." It feels that with better manage- 
ment motivation, lower salaries, and fewer perks for controlling management, 
including the disposition of two yachts, approximately $400,000 per year in ex- 
penses can be saved. This would add $3 million in value to the acquisition. 
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a. What is the maximum price per share that Roche Cement Company 
can afford to pay for Friday Harbor Lime Company? 

b. At what price per share will the management of Friday Harbor Lime 
be indifferent to giving up the present value of their private control 
benefits? 

c. What price per share would you offer? 

o lu t ions  t o  S e l f - C o r r e c t i o n  P r o b l e m s  

1. a. 

-- 

Yablonski Ya w i t ~  

Earnings per share $2.00 $1.25 
Price/eamings ratio 12x 8x 

Market price per share $24 $10 

(1) Offer to Yawitz shareholders in Yablonski stock (including the pre- 
mium) = $10 x 1.20 = $12 per share. Exchange ratio = $12/$24 = .5, or 
one-half share of Yablonski stock for every share of Yawitz stock. 
(2) Number of new shares issued = 800,000 shares X .5 = 400,000 shares. 

b. 

Surviving company earnings (in thousands) $5,000 

Common shares (in thousands) 2,400 
Earnings per share $2.0833 

There is an increase in earnings per share by virtue of acquiring a com- 
pany with a lower price/eamings ratio. 

c. (1) Market price per share $2.0833 X 12 = $25.00 
(2) Market price per share $2.0833 X 11 = $22.92 
In the first instance, share price rises, from $24, due to the increase in 
earnings per share. In the second case, share price falls owing to the 
decline in the price/eamings ratio. In efficient markets, we might ex- 
pect some decline in price/earnings ratio if there was not likely to be 
synergy and/or improved management. 

2. With a 40 percent premium, the offering share price is $16.25 X 1.4 = $22.75. 
With 5.6 million shares outstanding, the implied market capitalization of the 
equity is $22.75 x 5.6 million = $127.4 million. With $54 million in interest- 
bearing debt, the enterprise value is $181.4 million. EBITDA is $28 million + 
$7 million = $35 million. Therefore, the following ratios prevail: 
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Wilson Cornparables 

Equity value-to-book 127.4/40 = 3 . 2 ~  2 . 9 ~  
Enterprise value-tesales 181.4/112 = 1 . 6 ~  1 . 4 ~  

Equity value-to-earnings 127.4/12 = 10.6~ 15.3~ 
Enterprise value-to-EBITDA 181.4/35 = 5 . 2 ~  7 . 8 ~  

As to discounted cash flow, we have the following (in millions): 

Expected 

Present 1 2 3 4 5 6 

EBITDA $24.0 $28.8 $34.6 $41.5 $46.5 $52.0 $58.3 
Cap. ex. & 

W.C. addn. 11.0 13.0 15.0 17.0 19.0 21.0 23.0 - - - - - - - 
Free cash flow 13.0 15.8 19.6 24.5 27.5 31.0 35.3 

For year 6 terminal value, we have 

At a 15 percent discount rate, the present value of the expected free cash flows 
through year 6, together with the terminal value at the end of year 6, is $251.3 
million. 

Even though the equity value-to-book and the enterprise value-to-sales 
ratios are moderately above those for the comparable companies, the other 
two ratios are much better. The equity value-to-earnings, or P/E ratio, is only 
10 .6~ in comparison with 15 .3~ for the comparables and enterprise value-to- 
EBITDA is only 5.2x, whereas the comparables have a ratio of 7.8~. These are 
particularly attractive. With respect to DCF, a value of $251.3 million is com- 
fortably in excess of the enterprise value being placed on the company of 
$181.4 million. Based on these financial considerations only, as the CFO you 
should recommend the acquisition of Wilson Service Corporation at a share 
price of $22.75. 

3. a. Value to Passive: 50,001 shares X $65 = $3,250,065 
49,999 shares X $50 = 2,499,950 

Total purchase price = $5,750,015 
Total value of stock before = 100,060 shares x $55 = 5,500,000 

Increment to Passive stockholders = $ 250,015 

The total value of the economies to be realized is $1,500,000. There- 
fore, Passive stockholders receive only a modest portion of the total 
value of the economies; in contrast, Aggressive stockholders obtain a 
large share. 
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b. (1) With a two-tier offer, there is a great incentive for individual stock- 
holders to tender early, thereby ensuring success for the acquiring 
firm. (2)  Collectively, Passive stockholders would be better off holding 
out for a larger fraction of the total value of the economies. They can 
do this only if they act as a cartel in their response to the offer. 

c. By instigating antitakeover amendments and devices, some incentives 
may be created for individual stockholders to hold out for a higher of- 
fer. However, in practice, it is impossible to achieve a complete cartel 
response. 

d. 50,000 shares X $65 = $3,250,065 
49,999 shares X $40 = 1,999,960 

Total purchase price = $5,250,025 
This value is lower than the previous total market value of $5,500,000. 
Clearly, stockholders would fare poorly if in the rush to tender shares 
the offer were successful. However, other potential acquirers would 
have an incentive to offer more than Aggressive, even with no 
economies to be realized. Competition among potential acquirers 
should ensure counterbids, so that Aggressive would be forced to bid 
no less than $5,500,000 in total, the present market value. 
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C H A P T E R  

Corpomte and Distress 
1 

Restructuring 

C 
orporate restructuring is a broad umbrella that covers many restructuring" can be construed as almost any change in capital 

things. One thing is the merger, or takeover, which we consid- structure, in  operations, or in ownership that is outside the ordinary 

ered in Chapter 23. From the standpoint of the buyer, this course of business. Stock repurchase often is part of an overall cor- 

represents expansion, whereas from the perspective of the seller it porate restructuring plan. As this topic was addressed in Chapter 

represents a change In ownersh~p that may or may not be voluntary. 11, we do not take it up here 

In addition to mergers, takeovers, and contests for corporate control, The restructurrng of a company in f nancial distress differs 

there are other types of corporate resrructuring: d~vestitures, re- from the above. Here the pressure to restruct~ire is extnrnal, from 

arrangements. and olvnership reforrn~lations. In this cl~apter we creditors There are defined legal remed es, and in any restrircturlng 

cons~der such things as sell.offs. spin-nffs, eq114ty c a m - o ~ t s ,  lever- these must be observed S~ i i l ,  manaaemenl often 1s able to influence 

aged buyouts, and leveraged rcrapital~zat!ons. The name ,'corporate the outcome, as i a i e  shall see m 

DIVESTITURES IN GENERAL 
Divestiture can be involuntary or voluntary. An involuntary divestiture usually 
is the result of an antitrust ruling by the government. When another company 
is acquired, for example, the Federal Trade Commission and/or the Justice 
Department sometimes will stipulate that a particular business must be di- 
vested. Otherwise undue concentration will occur. A voluntary divestiture, 
on the other hand, is a willful decision by management to divest. It presumably 
is based on one or more reasons. What are the possible reasons? Efficiency 
gains, information effects and undervaluation, wealth transfers, and tax rea- 
sons. 

EfSiciency Gains and Refocus 
Simply put, a particular operation may be more valuable to someone else than it is 
to the company. With synergy in a merger, the whole is said to be greater than the 
sum of the parts: 2 + 2 = 5. With a divestiture, reverse synergy may ocar,  such 
that 4 - 2 = 3. That is, the operation may be more valuable to someone else in gen- 
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erating cash flows and positive net present value. As a result, that someone is will- 
ing to pay a higher price for the operation than its present value to you. 

A related reason for divestiture is a strategic change by the company. Periodi- 
cally, most companies review their long-range plans in an effort to answer the eter- 
nal question, What businesses should we be in? Strategic considerations include 
internal capabilities (capital, plant, and people), the external product markets, and 
competitors. The market, as well as the competitive advantage of a company 
within a market, changes over time, sometimes very quickly. New markets 
emerge, as do new capabilities within the firm. What was a good fit before may no 
longer be a good fit. As a result, a decision may be reached to divest a particular 
operation. It may be that past diversification programs by the company have dissi- 
pated value. To the extent that divestiture undoes past diversification mistakes 
and causes the company to refocus on its core competencies, value may be en- 
hanced. Strategic realignment is the most cited reason CEOs give for divestiture. 

Information Effect 
A second reason for divestiture involves the information it conveys to investors. If 
there is asymmetric information in management having information not known by 
investors, the announcement of a divestiture may be interpreted as a change in in- 
vestment strategy or in operating efficiency. Here the signal is positive and may 
boost share price. On the other hand, if the announcement is interpreted as the sale 
of the most marketable subsidiary to deal with adversities elsewhere in the com- 
pany, the signal will be negative. Whether a good or bad signal is conveyed de- 
pends on the circumstances. 

Wealth Transfers 
If a company divests a portion of the enterprise and distributes the proceeds to 
stockholders, there will be a wealth transfer from debt holders to stockholders. 
The transaction reduces the probability that the debt will be paid, and it will have 
a lesser value, all other things the same. If the total value of the company remains 
unchanged, the value of the equity must rise. (Here equity value consists of the 
value of the shares plus the cash distribution to shareholders.) In essence, the 
stockholders have "stolen away" a portion of the enterprise, thereby reducing its 
remaining collateral va1ue.l As a result, there is a wealth transfer from debt hold- 
ers to stockholders. 

Tax Reasons 
As in mergers, sometimes tax considerations enter into a decision to divest. If a 

Divestitures include company loses money and is unable to use a tax-loss carryforward, divestiture in 
sell-offs, spin-offs, and whole or in part may be the only way to realize the tax benefit. Where corporate 
equity carve-outs. restructuring involves increased leverage, there is a tax shield advantage, owing to 

interest payments being tax deductible. Under certain circumstances, an employee 
stock ownership plan (ESOP) is tax advantageous. Other, more technical tax issues 
also come into play. 

With these four motivations in mind, we turn now to the specific divestiture 
techniques. 

lSee Dan Galai and Ronald W. Masuiis, "The Option Pricing Model and the Risk Factor of Stocks," Journal of 
Financial Ecmomics, 3 (January-March 1976), 53-81. 
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VOLUNTARY LIQUIDATION AND SELL-OFFS 
The sale of assets can consist of the entire company or of some business unit, such 
as a subsidiary, a smaller business unit, or a product line. 

Liquidating the Overall Firm - 

The decision to sell a firm in its entirety should be rooted in value creation for the 
stockholders. Assuming the situation does not involve financial failure, which we 
address later, the idea is that the assets may have a higher value in liquidation 
than the present value of the expected cash-flow stream emanating from them. By 
liquidating, the seller is able to sell the assets to multiple parties, which may result 
in a higher value being realized than if they had to be sold as a whole, as occurs in 
a merger. With a complete liquidation, the debt of the company must be paid off at 
its face value. If the market value of the debt was previously below this, debt hold- 
ers realize a wealth gain, which ultimately is at the expense of equity holders. 

Partial Sell-offs 
~ ~ 

In the case of a sell-off, only part of the company is sold. When a business unit is 
sold, payment generally is in the form of cash or securities. The decision should re- 
sult in some positive net present value to the selling company. The key is whether 
the value received is more than the present value of the stream of expected future 
cash flows if the operation were to be continued. This excess value may be due to 
one or more of the reasons taken up in the previous sectioli. 

Empirical Studies 
of LiquidationslSell-offs 
There have been a handful of empirical studies of voluntary liquidations/sell-offs. 
Event-study methodology is employed. In this case, the event is the announce- 
ment of the sell-off. The idea is to study daily security return behavior before and 
after the event, holding constant overall stock market movements. For liquidation 
of the entire company, the results of various studies shown in selected references 
at the end of the chapter indicate a large abnormal return to stockholders of the 
liquidating company, in the area of 15 percent. 

The results of partial sell-off studies indicate a modest positive (2 to 3 per- 
cent) abnormal return to the seller's stock around the announcement date. More- 
over, stockholders of the buying company also seem to experience a positive ab- 
normal return around the time of the announcement, particularly if the business 
purchased is similar to that of the acquirer. 

SPIN-OFFS 
A spin-aff is a complete Similar to a sell-off, a spin-off involves a decision to divest a business unit such as 
divestiture of a a stand-alone subsidiary or division. In a spin-off, the business unit is not sold for 
business unit  to cash or securities. Rather, common stock in the unit is distributed to the stockhold- 
existing shareholders. ers of the company on a pro rata basis, after which the operation becomes a com- 

pletely separate company with its own traded stock. There is no tax to the stock- 
holder at the time of the spin-off; taxation occurs only when the stock is sold. 

Reasons for Spin-ofs 
The motivations for a spin-off are similar in some ways to those for a sell-off. In 
the case of a spin-off, however, another company will not operate it. Therefore, 
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there is no opportunity for synergy in the usual sense of the term. It is possible 
that as an independent company with different management incentives, the opera- 
tion will be better run. In this sense, an economic gain may be achieved from the 
transaction. However, costs are involved. New shares must be issued and there are 
the ongoing costs of servicing stockholders, together with new agency costs in- 
volving auditors and other monitoring devices. Thus, there is duplication of costs 
in having two public companies as opposed to one. The net case for economic gain 
is not clear. 

It may be that there is a divergence of opinion between current owners of the 
company and nonowners. To the extent that some nonowners think that the value 
of the business unit to be spun off is higher than do the current owners, the spin- 
off may increase value. The greater the divergence, the greater the excess return as- 
sociated with the spin-off.2 A variation of this theme is that spin-offs may reduce 
information asymmetry about a company's individual business units. This may ar- 
gue for highly diversified firms engaging in more spin-offs than less diversified 
firms.3 It may be possible with a spin-off to obtain greater flexibility in contracting 
such things as labor, debt, taxes, and regulations. No longer is the subsidiary 
painted with the overall brush that paints the parent. Greater contracting flexibil- 
ity, in turn, should lead to improved productivity. Finally, the spin-off may make 
the financial markets more complete. With a new publicly traded stock, the oppor- 
tunity set of securities available to investors is expanded. The spin-off may have a 
scarcity value in the stock market and be accorded a premium. 

Empirical Evidence on Spin-ofSs 
Valuation studies of corporate spin-offs involve the same event-study methodol- 
ogy described for sell-offs. The studies undertaken suggest moderate, positive ab 
normal stock returns of around 3 percent at the time of the announcement. (See se- 
lected references at end of chapter.) However, Lane Daley, Vikas Mehrotra, and 
Ranjini Sivakomar find that these gains hold only for spin-offs of divisions in an 
industry different from that of the parent.4 For cross-industry spin-offs, the authors 
found excess returns averaged 4.3 percent around the time of the announcement, 
whereas overall excess retums for the full sample were 3.4 percent. For own-in- 
dustry spin-offs, excess returns, though mildly positive, were not significantly dif- 
ferent from zero. The authors also found that in the postspinoff period significant 
increases in operating ROA occurred for cross-industry spinoffs but not for own- 
industry spin-offs. In a similar type of inquiry, Hemang Desai and Prem C. Jain 
that in the 3 years following a spin-off, focus increasing terms earn significant pos- 
itive excess returns (36.4 percent), whereas nonfocus firms experience negative ex- 
cess returns (-14.3 percent) on a~erage .~  These two sets of results are consistent 
with corporate focus increasing value. 

>See Edward M. M~ller, "Risk, Uncertainty, and Divergmce of Opinion," Journal of Finance, 32 (September 
19771, 151-68. Empirical support for the Miller hypothesis is found in Ronald J. Kudla and Thomas H. Mchish, 
"Divergence of Opinion and Corporate Spin-offs,'' Quarteriy Review of Economics and Busznas, 28 (Summer 19881, 
20-29. 

%dha Krishnaswami and Venkat Subramaniam, "Information Asymmetry, Valuation, and the Corporate 
Spin-off Decision," /otirnal of Finanrial Economics, 53 (July 1999). 73-112. 

'Lane Daley, Vilcas M e h t r a ,  and Ranjini Sivakomar, "Corporate Focus and Value Creation: Evidmce from 
Spinoffs," Journal of Financial Economics, 45 ( A u p t  19971,257-81. 

5Hemang Desai and Prem C .  Jain, "Firm Performance and Focus: Long-run Stock Market Performance Follow- 
ing Spinoffs," Journal of Firrancia1 Economics, 54 (October 1999). 75-101. 
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Apart from event studies around the time of the announcement, Anand M. 
Vijh looked at what happened at the time of the ex-date and a found a 3 percent 
positive effect at that time.6 As the previous announcement effect already was em- 
braced in the stock price, the ex-date effect seemingly arises because of the com- 
pletion of markets that comes with investors preferring to buy the separate shares 
of the parent and the subsidiary. On balance there appears to be a significant and 
positive stock price effect to the spin-off, which, in turn, appears to be due to the 
perception of greater efficiency. 

EQUITY CARVE-OUTS 
An equity carve-out is similar in some ways to the two previous forms of divesti- 
ture. However, common stock in the business unit is sold to the public. The initial 
public offering of the subsidiary's stock usually involves only some of it. Typically, 
the parent continues to have an equity stake in the subsidiary and does not relin- 
quish immediate control. A minority interest, usually less than 20 percent, is sold 
in an IPO. The difference between the equity carve-out and the parent selling stock 
under its own name is that the claim is on the subsidiary's cash flows and assets. 
For the first time, the value of the subsidiary becomes observable in the market- 
place. 

Equity carve-nuts Some equity carve-outs are followed later by a spin-off of the remaining 
divest part of a business shares to the parent's stockholders. Examples of the two-stage carve-ouffspin-off 
unit, with an initial- include Lucent Technologies from AT&T, Associates First Capital from Ford Motor 
public offering. Company, and Agilent Technologies from Hewlett-Packard. 

Motivationsfor a Carve-out 
One motivation for the equity carve-out is that with a separate stock price and 
public trading, managers may have more incentive to perform well. For one thing, 
the size of the operation is such that their efforts will not go unnoticed, as they 
sometimes do in a large, multibusiness company. With separate stock options, it 
may be possible to attract and retain better managers and to motivate them. Also, 
information about the subsidiary's worth to be assessed more accurately by the 
marketplace. Capital market discipline may have a salutary effect on overall value 
by eliminating the cross-subsidization of business units. Each company is on its 
own bottom when it comes to raising funds. If the projects to be financed are 
worthwhile, presumably funding will be forthcoming. If not, availability and/or 
cost of funding will preclude their being undertaken. 

Some suggest that the equity carve-out is a favorable means for financing 
growth. When the subsidiary is in leading-edge technology but not particularly 
profitable, the equity carve-out may be a more effective vehicle for financing than 
financing through the parent. Another motivation may be a belief by management 
that though the parent's stock is undervalued, a subsidiary would not be under- 
valued and may even be overvalued by the market. As a result, the carve-out an- 
nouncement could have a favorable information effect for the parent.7 A final as- 
pect is that with a separately traded subsidiary, the market may become more 
complete because investors are able to obtain a "pure play" investment. 

6Anand M. Vijh, "The Spinoff and Merger Ex-Date Effects," Journal of Finance, 49 (June 1994),581-609. 
'Vikram Nanda, "On the Good News in Equity Carve-outs," Journal of Finance, 46 (December 1991), 1717-37. 
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Empirical Testing of Carve-out 
- 

Various event studies document an average excess return of about 2 percent 
around the time of a carve-out announcement, holding constant overall stock mar 
ket movements. (See selected references at the end of chapter.) It appears to matter 
what the proceeds of the equity sale are used for by the divesting company. If they 
are used to pay down debt or pay dividends to stockholders, there is a significant 
positive information effect. If they are used primarily to increase investment in as- 
sets, there is no effect. In a study by Myron B. Slovin, Marie E. Shushka, and 
Steven R. Ferraro, the stock returns of competitors of the carved-out unit are inves- 
tigated? They find that the announcement of an equity carve-out has an average 1 
percent negative effect on the rival's stock price. The implication is that the indus- 
try structure is upset by a competitor (the carve-out) that becomes more aggres- 
sive. In the 3 years following an equity carve-out, Anand M. Vigh finds that the en- 
tity on average provides a market return consistent with that of appropriate 
benchmarks (e.g., risk-adjusted S&P 500)? This contrasts with IPOs for new compa- 
nies, which tend to underperform appropriate benchmarks in the post-IPO period. 

In all three cases-the sell-off, the spin-off, and the equity carve-out-schol- 
ars have observed a positive share price effect. The results contrast with those for 
the straight sale of new equity by a company. For the reasons taken up in Chapters 
9 and 20, negative abnormal returns are associated with the announcement of a 
stock offering by a company. For the three methods of divestiture discussed, the 
results are positive, which indicates a different informational effect to the event. 

G O I N G  PRIVATE A N D  LEVERAGED BUYOUTS 
A number of well-known companies have "gone private," including Levi Strauss 
& Company. Going private simply means transforming a company whose stock is 
publicly held into a private one. The privately held stock is owned by a small 
group of investors, with incumbent management usually having a large equity 
stake. In this ownership reorganization, a variety of vehicles are used to buy out 
the public stockholders. Probably the most common involves cashing them out 
and merging the company into a shell corporation owned solely by the private in- 
vestor/management group. Rather than a merger, the transaction may be treated 
as an asset sale to the private group. There are other ways, but the result is the 
same: The company ceases to exist as a publicly held entity and the stockholders 
receive a valuable consideration for their shares. Though most transactions in- 
volve cash, sometimes noncash compensations, such as notes, are employed. 

The stockholders must agree to a company going private, and the incentive 
to them is the premium in price paid. Even when the majority vote in favor, other 
stockholders can sue, claiming the price is not high enough. Class action suits 
prompted by hungry lawyers are also common. 

Motivations for Going Private 
A number of factors may prompt management to take a company private.1° There 
are costs to being a publicly held company. The stock must be registered, stock- 

BMyron B. Slovin, Marie E. Sushka and Steven R. Ferraro, "A Comparison of the Information Conveyed by 
Equity Carve-outs, Spin-offs, and Asset Sell-offs," Journal qfFimncinl Econmnirs, 37 Uanua y 1995), 89-104. 

b a n d  M. Vijh, "Long-term Rctums from Equity Canreouts," Joarnal of Financial Economics, 51 (Febmry 
1999), 273--308. 

'%e major paper dealing with going private is by Hany DeAngela, Linda DeAngelo, and Edward M. Rice, 
"Going Private: Minority Freezeouts and Stockholder Wealth," loumal of Law and Economio, 27 (June 1Y84), 367-401, 
where most of theie motivations arc discussed. 
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Leveraged buyouts 
take a company private 
by buying out public 
stockholders, taking on 
a large amount of debt 
in the process. 

holders must be serviced, there are administrative expenses in paying dividends 
and sending out materials, and there are legal and administrative expenses in fil- 
ing reports with the Securities and Exchange Commission and other regulators. In 
addition, there are annual meetings and meetings with security analysts leading to 
embarrassing questions that most CEOs would rather do without. All of these 
things can be avoided by being a private company. 

With a publicly held company, some feel there is a fixation on quarterly ac- 
counting earnings as opposed to long-run economic earnings. To the extent deci- 
sions are directed more toward building economic value, going private may im- 
prove resource allocation decisions and thereby enhance value. 

Another motivation is to realign and improve management incentives. With 
increased equity ownership by management, there may be an incentive to work 
more efficiently and longer. The money saved and the profits generated through 
more effective management largely benefit the company's management as opposed 
to a wide group of stockholders. As a result, they may be more willing to make the 
tough decisions, cut costs, reduce management "perks," and simply work harder. 
The rewards are linked more closely to their decisions. The greater the performance 
and profitability, the greater the reward. In a publicly held company, the compen- 
sation level is not so directly linked, particularly for decisions that produce high 
profitability. When compensation is high in a publicly held company, there are al- 
ways questions from security analysts, stockholders, and the press. 

Though there are a number of reasons for going private, there are some off- 
setting arguments. For one thiig, there are transaction costs to investment bankers, 
lawyers, and others that can be quite substantial. A private company gives little 
liquidity to its owners with respect to their stock ownership. A large portion of 
their wealth may be tied up in the company Management, for example, may cre- 
ate value for the company but be unable to realize this value unless the company 
goes public in the future. If the company later goes public, transaction costs are re- 
peated-wonderful for investment bankers and lawyers but a sizable cost 
nonetheless. 

Leveraged Buyouts 
Going private can be a straight transaction, where the investor group simply buys 
out the public stockholders, or it can be a leveraged buyout (LBO), where there 
are third- and sometimes fourth-party investors. As the name implies, a leveraged 
buyout represents an ownership transfer consummated importantly with debt. 
Sometimes called asset-based financing, the debt is secured by the assets of the en- 
terprise involved. Some leveraged buyouts involve the acquisition of an entire 
company, but many involve the purchase of a division of a company or some other 
subunit. Frequently, the sale is to the management of the division being sold, the 
company having decided that the division no longer fits its strategic objectives. 
Another distinctive feature is that leveraged buyouts are cash purchases, as op- 
posed to stock purchases. Finally, the business unit involved invariably becomes a 
privately held, as opposed to a publicly held, company. 

Characteristics of Successful LBOs Desirable LBO candidates have certain com- 
mon characteristics. Frequently, the company has a several-year window of oppor- 
tunity where major expenditures can be deferred. Often, it is a company that has 
gone through a heavy capital expenditures program, and whose plant is modern. 
Companies with high R&D requirements, like drug companies, are not good LBO 
candidates. For the first several years, cash flows must be dedicated to debt ser- 
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vice. Capital expenditures, RLD, advertising, and personnel development take a 
Good LBO candidates back seat. If the company has subsidiary assets that can be sold without adversely 
must be able to dedicate impacting the core business, this may be attractive. Such asset sales provide cash 
cash flow to debt service, for debt service in the early years. 
so competing needs for Stable, predictable operating cash flows are prized. In this regard, consumer- 
funds cannot be large. branded products dominate "commodity-type" businesses. Proven historical per- 

formance with an established market position means a lot. Turn-around situations 
tend to be spumed. The less cyclical the company or business unit, the better. A 
service company, where people are the franchise value, is seldom a good LBO can- 
didate. If the people should leave, little of value remains. As a rule, the assets must 
be physical assets and/or brand names. Management, however, is important. The 
experience and quality of senior management are critical to success. When such 
management is not in place, outsiders must be brought in. Finally, the absence of 
significant preexisting leverage is desirable. While the foregoing characteristics are 
not all inclusive, they give a flavor of the ingredients that make for desirable and 
undesirable LBO candidates. 

LBO Illustration 
To illustrate a typical leveraged buyout, suppose Alsim Corporation wishes to 
divest itself of its dairy products division. The assets of the division consist of 
plants, equipment, truck fleets, inventories, and receivables. These assets have a 
book value of $120 million. While their replacement value is $170 million, if the 
division were to be liquidated, the assets would fetch only $95 million. Alsim 
has decided to sell the division if it can obtain $110 million in cash, and it has 
enlisted an investment banker to assist it in the sale. After surveying the market 
for such a sale, the investment banker concludes that the best prospect is to sell 
the division to existing management. The four top divisional officers are inter- 
ested and eager to pursue the opportunity.   ow ever, they are able to come up 
with only $3 million in personal capital among them. Obviously, more is 
needed. 

Debt Service and Equity Commitment The investment banker agrees to try to 
arrange a leveraged buyout. Financial projections and cash budgets are pre- 
pared for the division, to determine how much debt can be serviced. On the ba- 
sis of these forecasts as well as the curtailment of certain capital expenditures, 
research and development expenses, and advertising expenses, it is felt that the 
likely cash throw-off is sufficient to service upwards to $100 million in debt. The 
reduction in expenditures is regarded as temporary for the company to service 
debt during the next several years. The investment banker has drawn on a lim- 
ited partnership to make an additional equity investment of $23 million, bring- 
ing total equity to $26 million. For this cash contribution, the partnership is to 
receive 60 percent of the initial common stock, with management receiving the 
remainder. 

Debt Financing With this equity capital commitment, the investment banker 
proceeds to arrange debt financing. In a leveraged buyout, two forms of debt typi- 
cally are employed: senior debt and junior subordinated debt. For the senior debt, 
a large New York bank, through its asset-based lending subsidiary, has agreed to 
provide $60 million toward the cost plus an additional $8 million revolving credit 
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for seasonal needs. The rate on both arrangements is 2 percent over the prime rate, 
and the loans are secured by liens on all the assets-real estate, buildings, equip- 
ment, rolling stock, inventories, and receivables. The term of the $60 million loan 
is 6 years, and it is payable in equal monthly installments of principal with interest 
for the month being added on. All major banking will be with the bank and com- 
pany receipts will be deposited into a special account at the bank for purposes of 
servicing the debt. In addition to the collateral, the usual protective covenants are 
imposed in a loan agreement. 

Junior subordinated debt in the amount of $24 million has been arranged 
with the merger-funding subsidiary of a large finance company. This debt some- 
times is referred to as mezzanine-layer financing, as it falls between senior debt 
and the equity. The loan is for 7 years with an interest rate of 11 percent being fixed 
throughout. Only monthly interest payments are required during the 7 years, with 
the full principal amount being due at the end. As the senior lender will have liens 
on all assets, the debt is unsecured and subordinated to the senior debt as well as 
to trade creditors. For this subordinated financing, the lender receives warrants ex- 
ercisable for 30 percent of the stock. These warrants may be exercised any time 
throughout the 7 years at a price of $1 per share, quite nominal. If exercised, man- 
agement's stock will go from 40 percent of the total outstanding to 28 percent, and 
the limited partnership from 60 percent to 42 percent. To recapitulate, the financ- 
ing is as follows (in millions): 

In addition, the company will have access to an $8 million revolving credit for sea- 
sonal needs. 

The mezzanine layer of financing fills the gap between what senior lenders 
are willing to provide and what equity holders/management are able to commit. 
Because of the highly levered nature of the transaction, mezzanine debt invariably 
is rated speculative grade, Ba or lower (junk bonds). Expected returns, including 
the exercise of stock warrants or other equity participation, are in the 20 to 30 per- 
cent per annurn range. The security itself is illiquid, so the bulk of the return 
comes at the end when the company goes public, is sold, or is further restructured. 
If the LBO is unsuccessful, of course, mezzanine lenders may lose everything. 
Such lenders like to see total EBIT (earnings before interest and taxes) coverage of 
all interest payments in the neighborhood of 1.25 to 1. For more speculative deals, 
coverage may be doser to 1 to 1. 

In recent years, mezzanine financing has become less important. Indeed, in a 
number of leveraged buyouts it is not used at all. The equity and the senior debt 
layers simply become larger. Sometimes the seller will accept a note as partial con- 
sideration. While this note is subordinated to the senior debt, there are no war- 
rants giving rise to future dilution. The highly levered transaction of the late 1980s, 
where the equity component was less than 10 percent, is largely a thiig of the past. 
The private equity market, of which LBOs are an important part, is constantly 
evolving. 



728 P a r t  VII E x p a n s i o n  a n d  C o n t r a c t i o n  

Empirical Evidence on LEOS 
There have been a number of studies on the valuation implications of LBOs and of 
management buyouts (MBOs), which are shown in selected references at the end 
of the chapter. In a buyout, one implication is whether public stockholders realize 
fair value for their holdings. Depending on the study, the average premium to pre- 
buyout shareholders has been found to be between 25 percent and 40 percent. 
Thus, stockholders typically receive a sizable premium for their stock when a com- 
pany goes private. This is consistent with the economic gains being shared be- 
tween pre-buyout stockholders and post-buyout owners. 

Operating performance and cash flows have been found to improve after the 
buyout, as has the productivity of capital. This gives credence to efficiency gains 
being one source of value. Often this is attributable to improved management in- 
centives. Another source is tax benefits, though these were dramatically reduced 
with the 1986 Tax Reform Act. Wealth transfers from pre-buyout bondholders to 
post-buyout equity holders are also a factor. We know that when leveraged buy- 
outs occur, bond ratings are downgraded, sometimes several notches. However, 
wealth transfers have been found to be small. Typically, the pre-buyout company 
has only a moderate amount of debt outstanding, and some of this is protected by 
restrictive covenants from the expropriation of value. The notion of wealth trans- 
fers from workers via lost jobs has not been supported, though administrative per- 
sonnel tend to be cut. The evidence also is consistent with buyouts reducing 
agency problems between management and stockholders. These arise because 
management sometimes squanders free cash flow on wasteful expenditures when 
it should be directing such cash flow to stockholders. 

Many LBOs return to become public companies after a period of time. The 
average interval appears to be between 4 and 7 years. Going public can be with an 
IPO or by sale to a publicly owned company. In this way the financiers and man- 
agement realize value. A number of LBO5 remain private, either because of perfor- 
mance that leaves something to be desired or because of the wishes of manage- 
ment or financiers. 

Observations on LBOs 
We see that leveraged buyouts permit going private with only moderate equity. 
The assets of the acquired company or division are used to secure a large amount 
of debt. The equity holders, of course, are residual owners. If things go according 
to plan and the debt is serviced according to schedule, after 5 years they will own 
a healthy company with moderate debt. Of course, their position will be diluted if 
mezzanine financing exists and such financiers exercise their warrants to purchase 
stock. In any leveraged buyout, the first several years are key. If the company can 
make its debt payments, the interest burden declines Over time as operating prof- 
its, it is hoped, improve. 

There are two kinds of risk. The first is business risk. Operations may not 
go according to plan, and the cash-flow wherewithal to service debt may be 
lower than forecasted. The other risk involves changing interest rates. As the se- 
nior debt typically is floating rate and changes with the prime rate, a sharp rise 
in interest rates may carry the business under. By their very nature, leveraged 
buyouts have a modest safety cushion built into the calculations for the first sev- 
eral years. Even with good management of operations, a sizable increase in inter- 
est costs may eliminate this cushion and cause the firm to default. To mitigate 
the effect of adverse interest-rate movements, some firms hedge through inter- 
est-rate options. 



C h a p t e r  24 C o r p o r a t e  a n d  Distress R e s t v u c t u r i n g  729 

Thus, the equity holders are playing a high-risk game, and the principle of 
leverage being a two-edged sword becomes abundantly clear. Another potential 
problem with the need to service debt is the focus on short-run profitability. This 
may work to the detriment of the long-run viability of the enterprise. If capital ex- 
penditures, research and development, and advertising are cut not only to but 
through the bone, the company may not be competitive once the debt is paid off. 
Once lost, the company may not be able to regain its competitive position despite 
reasonable expenditures later. 

A rule of thumb is that the enterprise value placed on an LBO should be no 
more than six to eight times operating cash flow. From the previous chapter, we 
know that enterprise, or capitalization, value is common equity plus preferred stock 
plus interest-bearing debt minus cash. Operating cash flow is earnings before interest, 
taxes, depreciation, and amortization (EBITDA). If higher than eight, and if leverage 
is a large component of the total value assigned to the LBO, the probability of default 
is accentuated beyond what most would regard as reasonable. This clearly occurred 
in the late 1980s when multiples of 10 and above were observed. As a number of 
highly levered transactions defaulted in the early 1990s, rationality returned to the 
market. The valuation multiples of EBITDA placed on an LBO moderated, as did the 
use of debt. The rule of thumb can be stretched if sigruficant growth is expected. For 
most LBO situations only moderate growth is in the offing and the rule holds. 

LEVERAGED RECAPITALIZATIONS 
Leveraged recaps The LBO must be distinguished from a leveraged recapitalization, or leveraged re- 
fund a large dividend to  cap as it is known. With an LBO, public stockholders are bought out and the com- 
stockholders with debt, pany, or business unit of a company, becomes private. With a leveraged recap, a 
usually causing book publicly traded company raises cash through increased leverage, usually massive 
equity t o  turn negative. leverage. The cash then is distributed to stockholders, often by means of a huge 

dividend. In contrast to an LBO, stockholders continue to hold shares in the com- 
pany. The firm remains a public corporation with a traded stock. 

These shares are known as "stub" shares. Obviously, they are worth a lot less 
per share, owing to the huge cash payout. (While a cash payout is most common, 
stockholders could receive debt securities or even preferred stock.) In the transac- 
tion, management and other insiders do not participate in the payout but take addi- 
tional shares instead. As a result, their proportional ownership of the corporation 
increases sharply. For example, rather than receive one share of new stock plus a 
large cash dividend for each old share, management might receive five shares, but 
no cash dividend. Thus, management obtains a large equity stake in the company, 
but unlike an LBO, this stake is represented by publicly traded stock. The leveraged 
recap does not lend itself to a business unit, as does an LBO. It must involve the 
company as a whole. 

The number of leveraged recaps is limited, but the ones that have occurred 
have been large. They include Colt Industries, Sealed Air Corporation, Owens- 
Corning, USG Corporation, and Harcourt Brace Jovanovich. Often leveraged re- 
caps occur in response to a hostile takeover threat or to management's perception 
that the company is vulnerable even though it is not actually under attack. A lever- 
aged recap can occur without puttiig the company up for sale, or "into play," as is 
required with an LBO. The disadvantage, relative to an LBO, is that as a public 
company, shareholder-servicing costs and security regulations and disclosures re- 
main. 
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Valuation Implications 
How do the outside, or public, stockholders fare? While the leveraged recap usu- 
ally is a defensive tactic and antitakeover devices generally work to the disadvan- 
tage of stockholders, this is different. For one thing, leverage and a greater equity 
stake may give management more incentive to manage efficiently and to reduce 
wasteful expenditures. There also is the tax shield that accompanies the use of 
debt. Event studies, which analyze share price reaction around the time of an- 
nouncement of a leveraged recap, have found excess returns somewhat in excess 
of 30 percent. This is in the same general area as LBOs and returns to acquired 
company stockholders in a takeover. By virtue of absorbing free cash flow, lever- 
age may have a salutary effect on management efficiency. Under the discipline of 
debt, internal organization changes may now be possible that lead to irnprove- 
ments in operating performance." 

With the high degree of leverage, however, there is little margin for error. Not 
surprisingly, a number of leveraged recaps do not make it. Operating difficulties, of- 
ten due to industry-wide problems beyond the control of the company, are magni- 
fied by the financial leverage.'' When financial distress occurs, these leveraged re- 
caps are restructured either under Chapter 11 or in other ways that we consider next. 

DISTRESS RESTRUCTURING 
Companies experiencing financial difficulty are often restructured. While some of 
the corporate restructuring devices illustrated earlier may be applicable, this usu- 
ally is not the case. Instead different strategies are in order for management, for eq- 
uity holders, and for creditors. As what can be done is rooted in bankruptcy law, 
we first consider the remedies available to a failing company. These vary in harsh- 
ness according to the degree of financial difficulty. 

Voluntary Settlements and Workouts 
Voluntary settlements are forms of workouts. When a company fails to meet its 
debt obligations or violates one of its debt covenants, it may be able to negotiate a 
relaxation in terms with the lender@). Though lawyers usually are involved, work- 
outs are informal and occur outside the courts. 

An extension involves creditors postponing the maturity of their obligations. 
By not forcing legal proceedings, creditors avoid considerable legal expense and 
the possible shrinkage of value in liquidation. As all creditors must agree to extend 
their obligations, the major creditors usually form a committee whose function is 
to negotiate with the company and to formulate a plan mutually satisfactory to all 
concerned. 

A composition involves a pro rata settlement of creditors' claims in cash or in 
cash and promissory notes. All creditors must agree to accept this partial settle- 
ment in discharge of their entire claim. As with an extension, dissenting creditors 
must be either brought into the fold or paid in full. 

"One example is Sealed Air Corporation, whose experience is analyzd in Karen Hopper Wruck, "Financial 
Policy, Internal Control, and Performance: Sealed Air Corporation's Leveraged Special Dividend," /oumal of Financial 
Economics, 36 (October 1994). 193-224. 

'%ee David J. Denis and Diane K. D e ~ s ,  "Causes of Financial Distress Following Leveraged Recapitaliza- 
tions," J o u w i  ofFinancia1 Economics, 37 (February 19951, 129-57. 
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Chapter 7 means 
liquidation, whereas 
Chapter 11 means 
reorganization. 

Voluntary liquidation represents an orderly private liquidation of a com- 
pany apart from the bankruptcy courts. Not only is it likely to be more efficient, 
but creditors are likely to receive a higher settlement, as many of the costs of bank- 
ruptcy are avoided. However, the company and all creditors must go along. As a 
result, voluntary liquidations usually are restricted to companies with a limited 
number of creditors. 

Legal Proceedings 
Legal procedures undertaken in connection with a failing company fall under 
bankruptcy law as carried out through bankruptcy courts. While bankruptcy law 
has many facets, we are concerned only with the two that pertain to business fail- 
ure. Chapter 7 deals with liquidation; Chapter 11 deals with rehabilitation of an 
enterprise through its reorganization. In both cases, proceedings begin with the 
debtor or creditors filing a petition in the bankruptcy court. When the debtor initi- 
ates the petition, it is called a voluntary proceeding; if the initiative is taken by 
creditors, it is said to be involuntary. In voluntary proceedings, merely filing the 
petition gives the debtor immediate protection from creditors. A stay restrains 
creditors from collecting their claims or taking actions until the court decides on 
the merit of the petition. The court can either accept the petition and order relief or 
dismiss it. 

For an involuntary bankruptcy, three or more unsecured creditors with 
claims totaling $5,000 or more are required. Here the petition must give evi- 
dence that the debtor has not paid debts on a timely basis or has assigned pos- 
session of most of its property to someone else. The bankruptcy court then must 
decide whether the involuntary petition has merit. If the decision is negative, 
the petition is dismissed. If the petition is accepted, the court issues an order of 
relief pending a more permanent solution. The idea behind this stay of creditor 
action is to give the debtor breathing space to propose a solution to the prob- 
lem. In what follows, we observe the solutions of liquidation and the reorgani- 
zation of an enterprise. 

Liquidation 
If there is no hope for the successful operation of a company, liquidation under 
Chapter 7 is the only feasible alternative. Upon petition of bankruptcy, the debtor 
obtains temporary relief from creditors until a decision is reached by the bank- 
ruptcy court. After issuing the order of relief, the court frequently appoints an in- 
terim trustee to take over the operation of the company and to call a meeting of 
creditors. The interim trustee is a "disinterested private citizen who is appointed 
from an approved list and who serves until at least the first meeting of creditors. 
At the meeting, claims are proven, and the creditors then may elect a new trustee 
to replace the interim trustee. Otherwise, the interim trustee serves as the regular 
trustee, continuing to function in that capacity until the case is completed. The 
trustee has responsibility for liquidating the property of the company and distrib- 
uting liquidating dividends to creditors. 

Priority of Claims In distributing the proceeds of a liquidation to creditors with 
unsecured claims, the priority of claims must be observed. The order of distribu- 
tion is as follows: 
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1. Administrative expenses associated with liquidating the property, in- 
cluding the trustee's fee and attorney fees. 

2. Creditor claims that arise in the ordinary course of the debtor's business 
from the time the case starts to the time a trustee is appointed. 

3. Wages employees earned within 90 days of the bankruptcy petition. 
4. Claims for contributions to employee benefit plans for services rendered 

within 120 days of the bankruptcy petition. - . -  
5. Claims of customers who make money deposits for goods or services 

not provided by the debtor. 
6. Income tax claims for 3 tax years prior to the petition, property taxes for 

1 year prior to the petition, and all taxes withheld from employees' pay- 
checks. 

7. Unsecured claims either filed on time or tardily filed if the creditor did 
not know of the bankruptcy. 

8. Unsecured claims filed late by creditors who had knowledge of the 
bankruptcy. 

9. Fines and punitive damages. 
10. Interest that accrues to claims after the date of the petition. 

Claims in each of these classes must be paid in full before any payment can 
be made to claims in the next class. If anything is left over after all of these claims 
are paid in full, liquidating dividends c& thenbe paid to subordinated debt hold- 
ers, to preferred stockholders, and, finally, to common stockholders. It is unlikely, 
however, that common stockholders wili receive any distribution from a liquid;- 
tion. Special provision is made in the Bankruptcy Act for damage claims by lessors 
to the debtor. In general, lessors are limited to the greater of 1 year of payments or 
15 percent of the total remaining payments, but not to exceed 3 years. Upon the 
payment of all liquidating dividends, the debtor is discharged and relieved of any 
further claims. 

Reorganization 
Conceptually, a firm should be reorganized under Chapter 11 if its economic worth 
as an operating entity is greater than its liquidation value. It should be liquidated 
if the converse is true, that is, if it is worth more dead than alive. Reorganization is 
an effort to keep a company alive by changing its capital structure. The motivation 
of management and equity holders, of course, is to keep the company alive. As 

Reorganized companies long as the corporation has some option value, they may benefit in the future, 
should be viable when whereas with liquidation they usually receive nothing. Moreover, overworked 
interest payments are pared. bankruptcy judges tend toward leniency and hope, allowing a company to be reor- 
If not, liquidation should ganized as opposed to liquidated. The fact that a high proportion of the companies 
occur. that reorganize later must be liquidated calls into question the tendency to pre- 

serve companies. More about this later, once we have taken up some details of re- 
organization. 

The idea behind rehabilitation through reorganization is to reduce fixed 
charges by substituting equity and limited-income securities for fixed-income 
securities. Reorganizations under Chapter 11 of bankruptcy law are initiated in 
the same general manner as liquidation in bankruptcy. Either the debtor or the 
creditors file a petition, and the case begins. The idea in a reorganization is to 
keep the business going. In most cases, the debtor will continue to run the busi- 
ness, although a trustee can assume operating responsibility of the company. 
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One of the great needs in rehabilitation is interim credit. To provide induce- 
ments, Chapter 11 gives postpetition creditors priority over prepetition credi- 

DIP financiers tors. This new debt is known as debtor-in-possession (DIP) financing. The DIP 
move to the head of the loan market is well developed, with a number of banks and other lenders eager 
credit line in priority. to participate in it. The incentives are a premium interest rate and being near 

the head of the line in the event of liquidation. The result is that larger Chapter 
11 companies are able to arrange new debt financing without sigruhcant difi- 
culty. 

Procedures Followed 
In most cases the debtor has the sole right to draw up a reorganization plan and to 

Exclusivity period file it within 120 days. This is known as the exclusivity period, and as we shall see 
gives management the a bit later, it tips the scale in favor of management/equity holders. If a plan is not 
sole r~gh t  to propose a proposed by the company, the trustee has the responsibility for seeing that a plan 
reorgan~zat~on plan. is filed. It may be drawn up by the trustee, the debtor, the creditors' committee, or 

individual creditors, and more than one plan can be filed. All reorganization plans 
must be submitted to creditors and stockholders for approval. The role of the court 
is to review the information in the plan, to make sure disclosure is full. 

In a reorganization, the plan should be fair, equitable, and feasible. This 
means that all parties must be treated fairly and equitably and that the plan must 
be workable with respect to the earning power and financial structure of the reor- 
ganized company as well as the ability of the company to obtain trade credit and, 
perhaps, short-term bank loans. Each class of claimholders must vote on a plan. 
More than one-half in number and two-thirds in amount of total claims in each 
class must vote in favor of the plan if it is to be accepted. 

If the reorganization plan is rejected by creditors, the bankruptcy judge will 
try to get the various parties to negotiate another plan. If such efforts are rejected 
by creditors, the judge may go with what is known as a cram down. Here the 
court imposes a plan on all claimholders, being bound by the principle that it is 
fair and equitable. Upon confirmation of a plan by the bankruptcy court, the 
debtor then must perform according to the terms of the plan. Moreover, all credi- 
tors and stockholders, including dissenters, are bound by the plan. 

Cram downs 
of reorganization 
plans by judges 
seldom occur. 

Reorganization Plan 
The difficult aspect of a reorganization is the recasting of the company's capital 
structure to reduce the amount of fixed charges. In formulating a reorganization 
plan, there are three steps. First, the total valuation of the reorganized company 
must be determined. This step, perhaps, is the most difficult and the most impor- 
tant. The technique favored by trustees is a capitalization of prospective earnings. 
If future annual earnings of the reorganized company are expected to be $2 rnil- 
lion, and the overall capitalization rate of similar companies averages 10 percent, a 
total valuation of $20 million would be set for the company. The valuation figure is 
subiect to considerable variation, owing to the difficulty of estimating prospective - - -  - 
earnings and determining an appropriate capitalization rate. Thus, the valuation 
fimre revresents nothing more than a best estimate of potential value. Although 

L. - 
the capi;alization of prospective earnings is the generally accepted approachof 
valuing a company in reorganization, the valuation may be adjusted upward if the 
assets have substantial liquidating value. 

Once a valuation figure has been determined, the next step is to formulate a 
new capital structure for the company, to reduce fixed charges so that there will be 
an adequate coverage margin. To reduce these charges, the total debt of the firm is 
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scaled down by being partly shifted to income bonds, preferred stock, and com- 
mon stock. In addition to being scaled down, the terms of the debt may be 
changed. The maturity of the debt can be extended to reduce the amount of annual 
sinking-fund obligation. If it appears that the reorganized company will need new 
financing in the future, the trustee may feel that a more conservative ratio of debt 
to equity is needed to provide for future financial flexibility. A more conservative 
use of debt also tends to occur when the liquidation value of the assets is substan- 
tially less than their value in current use,13 that is, when the current value placed 
on a company is importantly based on future cash flows, known as a futures op- 
tion, as opposed to being based on hard asset values. 

Once a new capital structure is established, the last step involves the valua- 
tion of the old securities and their exchange for new securities. In general, all se- 
nior claims on assets must be settled in full before a junior claim can be settled. In 
the exchange process, bondholders must receive the par value of their bonds in an- 
other security before there can be any distribution to preferred stockholders. The 
total valuation figure arrived at in step 1 sets an upper limit on the amount of se- 
curities that can be issued. 

Reorganization Illustration 
The existing capital structure of a company undergoing reorganization may be as 
follows (in millions): 

Debentures $ 4  

If the total valuation of the reorganized company is to be $20 million, the trustee 
might establish the following capital structure in step 2: 

Having established the "appropriate" capital structure for the reorganized 
company, the trustee then must allocate the new securities. In this regard, the 
trustee may propose that the debenture holders exchange their $9 million in 
debentures for $3 million in new debentures and $6 million in income bonds, that 
the subordinated debenture holders exchange their $3 million in securities for pre- 
ferred stock, and that preferred stockholders exchange their securities for $6 mil- 
lion of common stock in the reorganized company. The common stockholders 

"Michael J. Alderson and Brian L. Betker, "Liquidation Costs and Capital Structure," Journal cf Finailcia1 
Economics, 39 (September 1995), 45-69. 
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would then be entitled to $2 million in stock in the reorganized company, or 25 
percent of the total common stock of the reorganized company. 

Thus, each claim is settled in full before a junior claim is settled. The example 
represents a relatively mild reorganization. In a harsh reorganization, debt instru- 
ments may be exchanged entirely for common stock in the reorganized company, 
and the old common stock may be eliminated completely. Had the total valuation 
figure in the example been $12 million, the trustee might have proposed a new 
capital structure consisting of $3 million in preferred stock and $9 million in com- 
mon stock. Only the straight and subordinated debenture holders would receive a 
settlement in this case. The preferred and the common stockholders of the old 
company would receive nothing. 

GAMING WITH THE RULE OF ABSOLUTE PRIORITY 
The examples above show that the common stockholders of a company undergo- 
ing reorganization suffer under a rule of absolute priority, whereby claims must be 

The rule of settled in the order of their legal priority. This rule was upheld by the Supreme 
absolute priority Court in 1939 (Case w. Los Angeles Lumber Products Company). However, the Bank- 
often is violated. ruptcy Reform Act of 1978 provided a degree of flexibility, allowing for moderate 

deviations from this rule when it is in the interest of total value to do so. This 
opening and the failure of the courts to enforce strict priority of claims gives man- 
agement/equity holders considerable leverage in the proceedings, which comes at 
the expense of creditors.14 

Bargaining Power 
Management, on behalf of equity holders, has a number of advantages. Aprincipal 
one is that bankruptcy proceedings are costly and protracted. With delays, the dis- 
tressed company falls further into disrepair and the total value realized by credi- 
tors declines. In most cases management has the sole right under the exclusivity 
rule to propose a reorganization plan during the first 120 days after the bank- 
ruptcy petition. This gives management the ability to influence the outcome, as it 
can threaten to downgrade the claim of a particular creditor. As each class of 
claimholder must vote in favor of a plan, management can argue that the total 
value placed on the firm, including its option value, is too low. This not only may 
influence the vote but also can cause considerable delay. 

The delay card The threat of delay is a powerful bargaining chip, because creditors know 
of management is a that there may not be much left if the company continues to decay. If bankruptcy 
powerful ~ncentive for proceedings were efficient, and bankruptcy judges were inclined to propose liqui- 
creditor concessions. dation unless there were well-founded odds for success, creditors could not be 

bullied by management. However, the "delay card" is very prominent, and credi- 
tors know its cost to them. For these reasons, creditors often give ground and cut 
equity holders into an ownership position to which they are not entitled under the 
rule of absolute priority. The cut may go as high as 10 percent of the total value 
placed on the enterprise, although the average is less. 

'"or documentation of violations of absolute priority and the percentage of value equity holders extract, see 
Lawrence A. Weiss, "The Bankruptcy Code and Violations of Absolutc Priority," Journal of Applied Corporate Finnnce, 
4 (Summer 1991). 71-78; Julian R. Franks and Walter N. Torous, "A Comparison of Finanaal Recontracting in 
Ulstcessed Exchanges and Chapter 11 Reorganizations," journal oJFinanciu1 Economics, 35 uune 1994), 349-70; Frank 
J. Fabozd, lane Tripp Howe, Takashi Makabe, and Tushihide Sudo, "Recent Evidence on the Distribution Pattems in 
Chapter I1 Reorganizations," Jountal oJFixed Income, 2 (March 1993). 6-23; and Allan C. Eberhalt, William T. Moore, 
and Rodney L. Rosenfeldt, "Security Pricing and Deviations from the Absolute Priority Rub in Bankruptcy Proceed- 
ings," JournnI of Finance, 45 (Dcccmber 1990), 1457-69. 
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Vulture Capitalists Bargaining also comes into play among various creditor 
classes. Certain investors, known as vulture capitalists, will acquire a significant 
percent of a particular class of debt. If this investor controls one-third or more of 
the class, the vulture can block the reorganization plan proposed. The vulture's 
purpose is simple: extract value from the other creditor classes to the class in 
which the vulture has an investment. If operations of the distressed company can 
be improved and firm value actually enhanced, so much the better. Blocking 
strategies by management and other security classes are aided by the possibility of 
a "cram down," but bankruptcy judges are reluctant to impose such. 

The role of the vulture is controversial. Some contend that they serve no economi- 
cally useful purpose. As the name implies, they prey on the fallen and use bullying 
tactics to extract value from other parties, known as bondmail. Others contend 
that because vulture investors have no previous involvement, they do not have an 
emotional, financial, or regulatory "sunk cost" in the proceedings. They can break 
the log jam between various parties and get things moving in a reorganization. In 
addition, it is argued, they are more able to bring about operational changes and 
discipline management, not carrying past baggage. In an empirical study, Edith S. 
Hotchkiss and Robert M. Mooradian find that postrestructuring operating perfor- 
mance is greater when there is vulture involvement (board membership, chair- 
man, CEO, or outright control).15 In addition, the authors find positive excess stock 
and bond returns around the announcement of a vulture's purchase of debt or eq- 
uity. The authors contend that vulture investors add value, though an alternative 
explanation may be that they simply are good at selecting undervalued situations. 
In another study, Brian L. Betker finds that where a vulture investor gains a mean- 
ingful stake in a Chapter 11 reorganized company, the direct restructuring costs, as 
a percentage of prebankruptcy total assets, are lower than for Chapter 11 reorgani- 
zations overall."j 

Prepackaged Bankruptcy 
Sometimes, management will arrange a prepackaged bankruptcy, which falls some- 
where between a workout and a formal, extended bankruptcy. It works as follows. 
At the time of filing a bankruptcy petition, the distressed company also files a reor- 
ganization plan. Management has previously struck an agreement with most cred- 

Prepackaged bankruptcy itors as to the terms of the plan. The advantage of prepackaged bankruptcy is that 
is quicker and more it reduces the time in reorganization and the costs. Also, certain problems with 
efficient, but difficult if creditors who hold out can be red~ced.'~Finally, the prepack, as opposed to an in- 
creditors are dispersed. formal workout, permits more flexible use of net operating loss carryfonvards for 

tax purposes.lB This is a cash-flow advantage to the firm. Because of these advan- 
tages, increasing numbers of distressed firms are turning to prepacks in Chapter 11 
filings. 

''Edith S. Hotchkiss and Robert M. Mooradian, "Vulme Investors and the Market for Control of Wstressed 
Firms," Journal of Financial Economics, 43 (March 1997), 37599. 

16Brian L. Betker, "The Administrative Costs of Debt Reshudurings: Some Recent Evidence," Finuncial Manage- 
ment, 26 (Winter 1997), 5648. 

"For an analysis of the benefits of prepackaged bankruptcy, see John J.  McComeU and Henri Servaes, "The 
Economics of Pre-packaged Bankruptcy," Journal of Applied Corporate Finance, 4 (Summer 1991), 93-97; and Elizabeth 
Tashjian, Ronald C. Lease, and John J. McConncll, "Prepacks: A n  Empirical Analysis of Prepackaged Bankruptcies," 
Journal of Financial Economics, 40 (January 1996). 135-62. 

laBrian L. Betker. "An Empirical Examination of Prepackaged Bankruptcy," Financial Management, 24 (Spring 
1995), 3-18. In a subsequent paper, "The Administrative Costs of Debt Restructuring: Some Recent Evidence," Finan- 
cial Mana~ement. 26 (Winter 1997). 5648. Betker h d s  that the direct costs of Chanter 11 reoreanizations as a Dercent of " - 
pre-bankruptcy total assets is lower in the case of prepacks (2.85%) than it is for overall reorganizations (3.93%). 
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The essential ingredient for prepackaged bankruptcy is a workable 
number of responsible creditors. If the number of creditors is large and 
they have conflicting interests, obtaining their cooperation is all but im- 
possible. In other situations, the efficiency gains of prepackaged bank- 
ruptcy can be compelling to creditors. This attests to the costs of bank- 
ruptcy and the frequent violation of the rule of absolute priority. 

A Summing Up 
Through various devices, management often is able to cut equity holders 
into a slice of the pie to which they otherwise would not be entitled. This 
does not make for economic efficiency and is at odds with what occurs in 
a number of advanced industrial countries where creditors are supreme. 
However, it is reality in the United States. Secured creditors give little or 
nothing, provided the assets have more value than their loan. It is unse- 
cured creditors who give ground. 

Management/equity holders obviously want to preserve the com- 
pany and in an option-pricing context will want to increase the volatility 
of firm value, hoping to gain on the upside. Thii works to the detriment of 
debt holders, as we illustrated in Chapter 9. It is not that management 
benefits personally in situations of financial distress. Many are replaced, 
and those who remain often receive substantial cuts in salary and 
bonuse~.'~ Still, the end result is equity holders gaining at the expense of 
creditors, and management benefiting via their stock positions and some- 
times by preservation of their jobs. 

The sad part is that so many companies that are restructured 
through legal reorganization do not survive. The odds simply are too 
much against them. If we are concerned with economic efficiency, liquida- 
tion is the preferable alternative. Simply to demonstrate some probability 
of succeeding, no matter how negligible, is not sufficient reason to pre- 
serve an ailing company in the face of the considerable costs associated 
with its extension. The rehabilitation process cannot be effective when 
bankruptcy judges allow so many companies to go the Chapter 11 reorga- 
nization route. Much of the grief associated with subsequent financial dis- 
tress could be avoided with more rational gatekeeping on the part of 
bankruptcy judges. 

m 
,rq Summary 
..t 3 

Corporate restructuring transactions fall into 
the broad categories of divestiture, ownership 
restructuring, and distress restructuring. Vol- 
untary divestitures have several motivations: 
(1) expected efficiency gains, sometimes through 
strategic realignment; (2) information effects to 
correct asymmetric information between in- 
vestors and management; (3) wealth transfers 

from debt holders to equity holders; and (4) tax 
reasons. 

Voluntary Liquidations, sell-offs, spin-offs, 
and equity carve-outs have similar characteris- 
tics and some that are different. A voluntary 
liquidation involves the sale of the overall com- 
pany. A sell-off usually involves the sale of a 
business unit for cash or securities. In contrast, 

19See Stuart C. Gilson and Michael R. Vetsuypens, 'TEO Compensation in Financially Distressed Finns: 
h Empirical Analysis," Journal of Finance, 48 (June 1993), 425-58. 
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a spin-off involves distribution of common 
stock in the business unit to stockholders of the 
company spinning off the unit. In both the sell- 
off and the spin-off, the company divests itself 
of all ownership and control. In an equity 
carve-out, common stock in a business unit is 
sold to the public, but the company usually 
keeps majority ownership and control. In all 
three situations, there typically is a positive re- 
turn to stockholders around the announcement 
date, after isolating the effect of market move- 
ments. 

When a company goes private, it is trans- 
formed from public ownership to private own- 
ership by a small group of investors, including 
management. There are a number of motiva- 
tions for going private, and some reasons for 
expecting economic gain. The empirical evi- 
dence suggests sizable premiums being paid to 
the public stockholders, similar to those for 
mergers. One means for going private is the 
leveraged buyout. Here a large amount of debt 
is used to finance a cash purchase of a division 
of a company or a company as a whole. Both 
senior debt secured by assets and junior subor- 
dinated debt are employed. The latter is known 
as mezzanine financing and usually comes 
with warrants or some other type of equity 
link. With the moderate equity base, an ad- 
verse change in operations or in interest rates 
can result in default. A leveraged recapitaliza- 
tion is similar to an LBO in that leverage is em- 
ployed. However, the cash raised through debt 

is used to pay a large dividend to stockholders. 
They continue to hold stock, known as stub 
shares, and the company remains a public cor- 
poration. 

Companies in financial distress have a 
limited number of options. Preferable is some 
kind of workout with creditors on a voluntary 
basis-extension, composition, or even liqui- 
dation. Legal proceedings are cumbersome and 
costly. Chapter 7 of the bankruptcy law deals 
with liquidation through the courts, and Chap- 
ter 11 with the reorganization of a company by 
paring down its fixed charges. For both, there 
are standard procedures for filing a petition 
with the bankruptcy court, appointing a 
trustee, proving claims, and disposition of the 
matter. For a reorganization plan to be ap- 
proved it must be fair, equitable, and feasible. 

In recent years, the rule of absolute prior- 
ity, which concerns the order of settlement of 
claims, has been violated. This can work to the 
advantage of equity holders, and it clearly is to 
the detriment of creditors. Management has an 
upper hand in being able to propose a reorga- 
nization plan and threatening to delay things 
to the detriment of firm, and creditor, value. As 
a result, management often is able to extract 
concessions from creditors and obtain new 
stock for equity holders in the reorganized 
company. Sometimes a prepackaged bank- 
ruptcy can be arranged with creditors, where 
they agree to a reorganization plan prior to a 
bankruptcy petition being filed. 

1. What are the similarities and differences among sell-offs, spin-offs, and equity 
carve-outs? Is one method better than the others? Why would a company 
want to divest itself of a business unit? 

2. Rumpole Bailey Company recently has become subject to a hostile takeover 
attempt. Management is considering either a leveraged buyout or a lever- 
aged recapitalization. With the LBO, it would initially own 30 percent of the 
stock, but this would be diluted if mezzanine lenders were to exercise their 
warrants. These warrants, upon exercise, give holders 30 percent of the total 
shares. Management presently owns 400,000 shares of the 10 million shares 
outstanding. With a leveraged recap, it would receive 6 shares of "stub" 
stock for each old share owned, but no dividend, while public stockholders 
would receive one new share for each old share owned plus a large cash 
dividend. 
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a. In the case of the LBO, after exercise of the warrants, what will be 
management's proportion of ownership of the company? 

b. If a leveraged recap were to occur, what would be management's pro- 
portion of ownership? 

c. Are there other factors to consider? What are they? 
3. Tokay Enterprises is considering going private through a leveraged buyout by 

management. Management presently owns 21 percent of the 5 million shares 
outstanding. Market price per share is $20, and it  is felt that a 40 percent pre- 
mium over the present price will be necessary to entice public stockholders to 
tender their shares in a cash offer. Management intends to keep their shares 
and to obtain senior debt equal to 80 percent of the funds necessary to con- 
summate the buyout. The remaining 20 percent will come from junior subordi- 
nated debentures. Terms on the senior debt are 2 percent above the prime rate, 
with principal reductions of 20 percent of the initial loan at the end of each of 
the next 5 years. The junior subordinated debentures bear a 13 percent interest 
rate and must be retired at the end of 6 years with a single balloon payment. 
The debentures have warrants attached that enable the holders to purchase 30 
percent of the stock at the end of year 6. Management estimates that earnings 
before interest and taxes will be $25 million per year. Because of tax-loss carry- 
forwards, the company expects to pay no taxes over the next 5 years. The com- 
pany will make capital expenditures in amounts equal to its depreciation. 

a. If the prime rate is expected to average 10 percent over the next 5 
years, is the leveraged buyout feasible? 

b. What if it averaged only 8 percent? 
c. What minimal EBIT is necessary to service the debt? 

4. Tara Plantation Company has run into financial difficulty and is facing possible 
reorganization. It currently has the following capital structure (in thousands): 

Book Value 

Long-term bonds $ 40,000 
General unsecured debt 30,000 
Preferred stock 10,000 
Common stock 20,000 

Total $100,000 
= 

Unfortunately, the trustee under Chapter 11 estimates that Tara has a value of 
only $75 million as a going concern, not the $100 million shown on the books. 
The trustee has recommended the following capital structure for the reorga- 
nized company (in thousands): 

Long-term bonds $10,000 
Unsecured debt 20,000 
Preferred stock 5,000 
Common stock 40,000 

Total 
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If this plan is accepted by the claimholders and confirmed by the bankruptcy court, 
what will be the distribution of the new securities to the holders of old claims? 

1. R. Leonard Company has three divisions, and the total market value (debt 
and equity) of the firm is $71 million. Its debt-to-total-market-value ratio is 
.40, and bond indentures provide the usual protective covenants. However, 
they do not preclude the sale of a division. Leonard has decided to divest it- 
self of its Eltron division for a consideration of $20 million. In addition to 
this payment to Leonard, the buyer will assume $5 million of existing debt 
of the division. The full $20 million will be distributed to Leonard Company 
stockholders. In other words, are the remaining debt holders of Leonard 
Company better or worse off? Why? In theory, are the equity holders better 
or worse off? 

2. Lorzo-Perez International has a subsidiary, the DelRay Sorter Company. The 
company believes the subsidiary on average will generate $1 million per year 
in annual net cash flows, after necessary capital expenditures. These annual 
net cash flows are projected into the far future (assume infinity). The required 
rate of return for the subsidiary is 12 percent. If the company were to invest an 
additional $10 million now, it is believed that annual net cash flows could be 
increased from $1 million to $2 million. Exson Corporation has expressed an 
interest in DelRay, because it is in the sorter business and believes it can 
achieve some economies. Accordingly, it has made a cash offer of $10 million 
for the subsidiary. Should Lorzo-Perez (a) continue the business as is? (b) in- 
vest the additional $10 million? (c) sell the subsidiary to Exson? (Assume the 
subsidiary is entirely equity financed.) 

3. Biglow Carpet Company is considering divesting itself of its linoleum divi- 
sion. It is considering either a sell-off, a spin-off, or an equity carve-out, 
where the carve-out would be for 48 percent of the value of the division. 
Event studies for similar situations suggest the following abnormal returns 
around the announcement date: sell-offs, 1 percent; spin-offs, 3 percent; eq- 
uity carve-outs, 1 percent. Which method would you advise the company to 
use? Are there considerations other than these data that would influence 
your decision? 

4. Hogs Breath Inns, a chain of restaurants, is considering going private. The 
president, Clint Westwood, believes that with the elimination of stockholder 
servicing costs and other costs associated with public ownership, the company 
could save $800,000 per annum before taxes. In addition, the company be- 
lieves management incentives and hence performance will be higher as a pri- 
vate company. As a result, annual profits are expected to be 10 percent greater 
than the present after-tax profits of $9 million. The effective tax rate is 30 per- 
cent, the price/eamings ratio of the stock is 12, and there are 10 million shares 
outstanding. 

a. What is the present market price per share? 
b. What is the maximum dollar premium above this price that the com- 

pany could pay in order to take the company private? 
5. Bulaweyo Industries wishes to sell its valve division for $10 million. Manage- 

ment of the division wishes to buy it and has arranged a leveraged buyout. 



Chapter  24 Corporate and Dis t ress  R e s t r u c t u r i n g  741 

The management will contribute $1 million in cash. A senior lender will ad- 
vance $7 million secured by all the assets of the company. The rate on the 
loan is 2 percent above the prime rate, which is presently 12 percent. The 
loan is payable in equal annual principal installments over 5 years, with in- 
terest for the year payable at the end of each year. A junior subordinated 
loan of $2 million also has been arranged, and this loan is due at the end of 
6 years. The interest rate is fixed at 15 percent, and interest payments only 
are due at the end of each of the first 5 years. Interest and principal are due 
at the end of the sixth year. In addition, the lender has received warrants ex- 
ercisable for 50 percent of the stock. The valve division expects earnings of 
$3.4 million before interest and taxes in each of the first 3 years and $3.7 
million in each of the next 3 years. The tax rate is 334 percent, and the com- 
pany expects capital expenditures and investments in receivables and in- 
ventories to equal depreciation charges in each year. All debt servicing must 
come from profits. (Assume also that the warrants are not exercised and that 
there is no cash infusion as a result.) 

a. If the prime rate stays at 12 percent on average throughout the 6 years, 
will the enterprise be able to service the debt properly? 

b. If the prime rate were to rise to 20 percent in the second year and aver- 
age that for years 2 through 6, would the situation change? 

6. USB Corporation is considering a leveraged recapitalization. Currently, its bal- 
ance sheet consists of the following (in millions): 

Total assets $941 
Total debt 295 - 

Shareholders' equity $646 - 

There are 20 million shares outstanding, of which management owns 1 mil- 
lion. The leveraged recap involves $703 million in new debt, paying public 
stockholders a cash dividend of $37 per share, and giving them one new share 
of stub stock for each old share of stock owned. Management will receive no 
cash dividend but will get nine new shares of stock for each old share held. 

a. What will the balance sheet look like after the leveraged recap? What 
will give the shares value? 

b. What proportional ownership will management have after the trans- 
action compared with what it had before? 

c. Determine the after-recap value per share implicit in cash-dividend 
and exchange-offer differentials between management and public 
stockholders. Assume there is no control value and that management 
and stockholders are indifferent between having cash dividends or 
value in the shares they own. 

7. Merry Land, an amusement park in Atlanta, has experienced increased diffi- 
culty in paying its bills. Although the park has been marginally profitable over 
the years, the current outlook is not encouraging, as profits during the last 2 
years have been negative. The park is located on reasonably valuable real es- 
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tate and has an overall liquidating value of $5 million. After much discussion 
with creditors, management has agreed to a voluntary liquidation. A trustee, 
who is appointed by the various parties to liquidate the properties, will charge 
$200,000 for his services. The Merry Land Company owes $300,000 in back 
property taxes. It has a $2 million mortgage on certain amusement park equip- 
ment that can be sold for only $1 million. Creditor claims are as follows: 

Book Value 
Claim 

General creditors $1,750,000 
Mortgage bonds 2,000,000 
Long-term subordinated debt 1,000,000 
Common stock 5,000,000 

What amount is each party likely to receive in liquidation? 
8. The Greenwood Corporation is in Chapter 11. The trustee has estimated that 

the company can earn $1.5 million before interest and taxes (40 percent) in the 
future. hi the new capitalization, he feels that debentures should bear a 
coupon of 10 percent and have coverage of 5 times, income bonds (12 percent) 
should have overall coverage of 2 times, preferred stock (10 percent) should 
have after-tax coverage of 3 times, and common stock should be issued on a 
price/earnings ratio basis of 12 times. Determine the capital structure that con- 
forms to the trustee's criteria. 

9. Facile Fastener Company had the following liabilities and equity position 
when it filed for bankruptcy under Chapter 11 (in thousands): 

Accounts payable 
Accrued wages 
Bank loan, 12% rate 

(secured by receivables) 
Current liabilities 

13% First-mortgage bonds 
15% Subordinated debentures 

Total debt 
Common stock and paid-in 

capital 
Retained earnings 

Total liabilities and equity 

After straightening out some operating problems, the company is expected to 
be able to earn $800,000 annually before interest and taxes. Based on other 
going-concern values, it is felt that the company as a whole is worth five times 
its EBIT. Court costs associated with the reorganization will total $200,000, and 
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the expected tax rate is 40 percent for the reorganized company. As trustee, 
suppose you have the following instruments to use for the long-term capital- 
ization of the company: 13 percent first-mortgage bonds, 15 percent capital 
notes, 13 percent preferred stock, and common stock. With the new capitaliza- 
tion, the capital notes should have an overall coverage ratio, after bank loan in- 
terest, of four times, and preferred stock should have a coverage ratio after in- 
terest and taxes of two times. Moreover, it is felt that common stock equity 
should equal at least 30 percent of the total assets of the company. 

a. What is the total valuation of the company after reorganization? 
b. If the maximum amounts of debt and preferred stock are employed, 

what will be the new capital structure and current liabilities of the 
company? 

c. How should these securities be allocated, assuming a rule of absolute 
priority? 

Solut ions t o  S e l f - c o r r e c t i o n  Prob lems 

1. In sell-offs and spin-offs, the company divests itself entirely of the business 
unit. In an equity carve-out, only a portion of the equity ownership of the unit 
is divested, through a sale of stock to the public. Usually, this portion is a mi- 
nority interest, and the company continues to manage the business unit. With 
a sell-off and an equity carve-out, the company receives a consideration for the 
business unit, usually cash. With a spin-off, it receives no such consideration. 
Rather, stock in the business unit is distributed to stockholders. The most ap- 
propriate method depends on the circumstances and what the company 
wishes to accomplish by the transaction. As discussed in the chapter, the mo- 
tives to divest a business unit are several. There may be an economic gain in 
the business unit being more valuable to someone else than it is to the com- 
pany. If there is asymmetric information between management and investors, 
it may be possible to achieve a favorable information effect, and valuation, by 
divesting. A wealth transfer from old debt holders to stockholders will some- 
times occur if lenders have a lesser claim after the transaction. Finally, there 
may be tax advantages to the divestiture. 

2. a. 30% X (1 - .30) = 21% 
b. Management shares after recap 2.4 million 

Public stockholder shares after recap 9.6 million 
Total shares after the recap 12.0 million 

Proportion of ownership by management = 2.4/12.0 = 20% 

Management obtains a slightly lesser ownership position with the 
leveraged recap than with the LBO. - 

c. With the leveraged recap, the company remains a public corporation 
and management can trade its shares. With an LBO, it owns stock in a 
private company and such stock is illiquid. There are certain costs for 
the public corporation and, perhaps, an undue focus on quarterly 
earnings, which would not be the case with the private-company LBO. 
The leveraged recap can be consummated without putting the com- 
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pany up for sale and obligating the board of directors to accept the 
highest offer. However, with the leveraged recap, 80 percent of the 
stock will stay in public hands, so the company still could be subject 
to hostile takeover attempts. However, the high degree of leverage 
may serve as a deterrent. 

3. a. Shares owned by outsiders = 5 million X .79 = 3,950,000 
Price to be offered = $20 x 1.40 = $28 per share 
Total buyout amount = 3,950,000 shares X $28 = $110,600,000 

Senior debt = $110,600,000 X .80 = $88,480,000 
Annual principal payment = $88,480,000/5 = $17,696,000 
Junior debt = $110,600,000 X .20 = $22,120,000 

Annual EBIT to service debt: 

Senior debt interest $88,480,000 X .12 = $10,617,600 
Senior debt principal 17,696,000 
Junior debt interest $22,120,000 X .13 = 2,875,600 

Total EBIT necessary $31,189,200 

During the first 5 years, EBIT of $25 million will not be sufficient to 
service the debt. 

b. $88,480,000 x .10 = $8,848,000, which together with the two other 
amounts above, comes to $29,419,600. Still, expected EBIT will not be 
sufficient to service the debt. 

c. $31,189,200 
4. Long-term bondholders: Long-term bonds $20,000 

Unsecured debt 10,000 
Preferred stock 10,000 

General unsecured 
creditors: Common stock 30,000 

Preferred stock- 
holders: Common stock 5,000 

$75,000 
Common stockholders receive nothing in this reorganization, if the rule of ab- 
solute priority holds. If they are able to extract concessions from creditors 
through various threats of delay, the above distribution would be changed to 
give them some stock. 
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C H A P T E R  

Financial Management 

T he last 15 years have witnessed a globalization of business, ers, financial institutions and instruments have changed dramati- 

not only in foreign sales but also in manufacturing/service cally. Financial deregulation, first in the United States and then in 

facilities and in finance. There has been an explosion in inter- Europe and Asia, has prompted increased integration of world finan- 

nat~onal investments, through mutual funds and other intermedl- c ~ a l  markets. As a result of the rapidly changing scene, the f 

aries by the ind~vidual and through d rect security investment by the manager today must be global in his or her perspective. While the 

institution. Capital raising 1s increasingly occurring across national concepts developed earlier in thls book are applicable here, the en- 

boundaries. The financial manager must search for "best pr~ce" In a vironment ~n wh,ch dec~sions are made is different. In thts chapter, 

global marketplace, somet~mes x i th currerlcg and other hedges. To we de~el0p an understanding of this environment and describe haw 

accoiliinodate the unde r~y i~g  demands of investors and capital rais- a company go% abaat protecting itself. D 

SOME BACKGROUND 
The motivation to invest capital in a foreign operation, of course, is to provide a 
return in excess of that required. There may be gaps in foreign markets where 
excess returns can be earned. Domestically, competitive pressures may be such 
that only a normal rate of return can be earned. Although expansion into for- 
eign markets is the reason for most investment abroad, there are other reasons. 
Some firms invest in order to produce more efficiently. Another country may of- 
fer lower labor and other costs, and a company will choose to locate production 
facilities there in the quest for lower operating costs. The electronics industry 
has moved toward foreign production facilities for this saving. Finally, some 
companies invest abroad to secure necessary raw materials. Oil companies and 
mining companies in particular invest abroad for this reason. All of these pur- 
suits-markets, production facilities, and raw materials-are in keeping with 
an objective of securing a higher rate of return than is possible through domes- 
tic operations alone. 
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International Capital Budgeting 
The relevant cash inflows for a foreign investment are those that can be repatri- 
ated to the parent. If the expected return on investment is based on nonremittable 
cash flows that build up in a foreign subsidiary, the investment is unlikely to be at- 
tractive. If cash flows can be freely repatriated, however, capital budgeting is 
straightforward. The U.S. firm would 

1. Estimate expected cash flows in the foreign currency. 
2. Compute their U.S. dollar equivalents at the expected exchange rate (for- 

eign currency per dollar). 
3. Determine the net present value of the project using the U.S. required 

rate of return, adjusted upward or downward for any risk premium ef- 
fect associated with the foreign investment. 

Suppose Jacklin Jersey Company is considering an investment in Malaysia 
costing 1.5 million ringgits. The product has a short life, 4 years, and the required 
rate of return on repatriated U.S. dollars is 15 percent. The ringgit, now 3.75 to the 
dollar, is expected to depreciate over time. That is, a dollar is expected to be worth 
more ringgits in the future than it is worth now. Table 25-1 illustrates the three 
steps used to calculate dollar cash flows and their net present value, which we see 
to be approximately $77,000. 

Although the calculations are straightforward, obviously much goes into the 
assumptions concerning projected cash flows, projected exchange rates, and the re- 
quired rate of return. Leaming about these things is the purpose of this chapter. 

Risk Factors 
With respect to required returns, international diversification is a consideration. 
Recall from our discussion of portfolio risk in Chapter 3 that the key element is the 
correlation among projects in the asset portfolio. By combining projects with low 
degrees of correlation with each other, a firm is able to reduce risk in relation to ex- 
pected return. Since domestic investment projects tend to be correlated with each 
other, most being highly dependent on the state of the economy, foreign invest- 
ments have an advantage. The economic cycles of different countries do not tend 

T A B L E  2 5 - 1  
Expected Cash Flows for Jacklin Jersey Company's 
Malaysian Proiect (in thousands) 

Exchange rate (R/$) 
E 
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to be completely synchronized, so it is possible to reduce risk relative to expected 
return by investing across countries. The idea is simply that returns on investment 
projects tend to be less correlated among countries than they are in any one partic- 
ular country. 

Foreign Diversification Whether foreign diversification by a company bene- 
fits its stockholders depends on whether capital markets between countries are 
at least partially segmented. If they are not, there is little reason to believe that 
foreign diversification by a company will increase its value. This notion is the 
same as that for diversification of assets involving domestic projects, which was 
discussed earlier. If capital markets are perfect, investors can effectively repli- 
cate any asset diversification by the firm. Therefore, such diversification adds 
nothing at the margin to shareholder wealth. If currency restrictions, investment 

Diversification barriers, legal restrictions, lack of information, and other capital market imper- 
will reduce 'Isk If global fections of this sort exist, capital markets between countries may be segmented. 
markets are partially Under these circumstances, foreign diversification may enhance shareholder 
segmented. wealth. 

Does Diversification Pay? Thus, whether stocks are better regarded as being 
traded in domestic markets, where the market models (CAPM or APT) would 
hold, or in an international market is the question. The former implies at least a 
partially segmented capital market, whereas the latter suggests an integrated 
one with the relevant market portfolio being worldwide. The situation is illus- 
trated in Fig. 25-1. With a domestic portfolio of stocks, one is able to reduce total 
risk through diversification in the manner shown by the top line. This illustra- 
tion corresponds to Fig. 3-9, which dealt with the relationship among total, sys- 
tematic, and unsystematic risk. With an integrated market for securities, the in- 
vestor is able to reduce risk more quickly and further by diversifying across 
international stocks as opposed to only domestic ones. This suggests that the 
cost of capital for a company whose stock is held by investors with broad inter- 
national diversification will be lower than if only "home country" investors are 
involved. 

F I G U R E  2 5 - 1  
Domestic versus 

international stock 
diversification 

g '  NUMBER OF SECUF3TIES IN PORTFOLIO 



750 P a r t  VII E x p a n s i o n  a n d  C o n t r a c t i o n  

This suggests that the cost of capital for a company in a global stock market 
context may be lower than that measured when only the domestic capital market 
is considered. If the cash flows of a company are correlated more closely with the 
domestic economy than they are with the global economy, the global beta for a 
company's stock will be lower than its domestic beta.' As a result, its measured re- 
quired return on equity will be lower. In the context of the CAPM calculations in 
Chapter 3, we would substitute the return on the global market portfolio, as type- 
fied by the Morgan Stanley Capital International index, for that on the U.S. market 
portfolio, where we used the S&P 500 stock index. 

International finance is Some of the things that make direct foreign investments different from do- 

like domestic finance, but mestic investments are taxation and political risk. Before we get into currency ex- 

there are institutional posure of a company, we consider these topics. 

differences, political risk, 
and exchange-rate risk. Taxation 

Because of different tax laws and different treatments of foreign investment, the 
taxation of a multinational firm is complex. Our purpose is to discuss some of the 
salient aspects of the problem. 

Taxation by U.S. Government If a U.S. corporation carries on business abroad 
through a branch or division, the income from that operation is reported on the 
company's U.S. tax form and is taxed in the same way as domestic income. If busi- 
ness is carried on through a foreign subsidiary, the income normally is not taxed in 
the United States until it is distributed to the parent in the form of dividends. The 
advantage here, of course, is that the tax is deferred until the parent receives a cash 
return. In the meantime, earnings are reinvested in the subsidiary to finance ex- 
pansion. Unlike dividends from~a domestic corporation (70 percent exempt), divi- 
dends received by a U.S. corporation from a foreign subsidiary are fully taxable. 

Taxation by Foreign Governments Every country taxes income of foreign com- 
panies doing business in that country. The type of tax imposed varies. Some of 
these countries differentiate between income distributed to stockholders and 
undistributed income, with a lower tax on distributed income. Less-developed 
countries frequently have lower taxes and provide certain other tax incentives to 
encourage foreign investment. 

The taxation policies of foreign governments are not only varied but also 
highly complex. The definition of what constitutes taxable income is different for 
different countries, and the tax rate varies among countries. Certain nations, such 
as Luxembourg, Panama, and the Bahamas, have low tax rates on corporate profits 
in order to encourage foreign investment, whereas the tax rates in most advanced 
industrial countries are high. The picture is complicated further by the numerous 
tax treaties that the United States has with other nations. Although the U.S. gov- 
ernment restricts use of a low-tax country as a tax haven, enough latitude remains 
so that companies still devise complicated legal structures to take advantage of 
such havens. 

To avoid double taxation, the United States gives a federal income tax credit 
for foreign taxes paid by a U.S. corporation. If a foreign country has a tax rate of 
less than that of the U.S. corporation, it will pay combined taxes at the full U.S. tax 
rate. Part of the taxes are paid to the foreign government, the other part to the U.S. 

'See Rene M. Stulz, "Globalization, Corporate Finance, and the Cost of Capital," Journal of Applird Corporate 
Finaftce, 12 (Fall 1999), 8-25. 
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government. Suppose a foreign branch of a U.S. corporation operates in a country 
where the income tax rate is 27 percent. The branch earns $2 million and pays 
$540,000 in foreign income taxes. Suppose the $2 million earnings are subject to a 
35 percent tax rate in the United States, or $700,000 in taxes. The company receives 
a tax credit of $540,000; thus, it pays only $160,000 in U.S. taxes on earnings of its 
foreign branch. If the foreign tax rate were 50 percent, the company would pay $1 
million in foreign taxes on those earnings, nothing in U.S. taxes. Here, total taxes 
paid are obvioudy higher. 

Moreover, the size of foreign tax credit may be constrained. The United 
States taxes companies on their worldwide income and permits a foreign tax credit 
only to the extent that the foreign source income would have been taxed in the 
United States. Suppose 30 percent of a multinational company's total income is at- 
tributable to foreign sources. If its pre-credit U.S. tax liability is $10 million, only $3 
million in foreign tax credits may be used to offset the U.S. tax liability. If the com- 
pany pays more in foreign taxes, it will be subject to double taxation on that por- 
tion. A number of countries have withholding taxes on dividend distributions to 
foreign investors. To the extent the investor pays little or no taxes domestically, 
such as occurs with institutional investors, there is no ability to neutralize the 
withholding tax and it serves as a disincentive to foreign investment. 

It is clear that tax planning for an international operation is complex and 
highly technical. From time to time, various special tax incentives come into exis- 
tence to help export industries, the Foreign Sales Corporation (FSC) being a cur- 
rent example. Other tax provisions, both U.S. and foreign, are constantly changing. 
The advice of tax experts and legal counsel, both foreign and domestic, should be 
sought at the time the foreign operation is organized. 

Political Risk 
A multinational company faces political risks that can range from mild interfer- 
ence to complete confiscation of all assets. Interference includes laws that specify a 
minimum percentage of nationals who must be employed in various positions, re- 
quired investment in environmental and social projects, and restrictions on the 
convertibility of currencies. The ultimate political risk is expropriation, such as 
that which occurred in Chile in 1971, when the country took over the copper com- 
panies. Between mild interference and outright expropriation, there may be dis- 
criminatory practices, such as higher taxes, higher utility charges, and the require- 
ment to pay higher wages than a national company. In essence, they place the 
foreign operation of the U.S. company at a competitive disadvantage. However, 
the situation is not one-directional. Certain developing countries give foreign com- 
panies concessions to invest such that they may have more favorable costs than a 
domestic company. 

Because political risk has a serious influence on the overall risk of an invest- 
ment project, it must be assessed realistically. Essentially, the job is one of forecast- 
ing political instability. How stable is the government involved? What are the pre- 
vailing political winds? What is likely to be a new government's view of foreign 
investment? How efficient is the government in processing requests? How much 
inflation and economic stability are there? How strong and equitable are the 
courts? Answers to these questions should give considerable insight into the polit- 
ical risk involved in an investment. Some companies have categorized countries 
according to their political risk. If a country is classified in the undesirable cate- 
gory, probably no investment will be permitted, no matter how high its expected 
return. 
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Once a company decides to invest, it should take steps to protect itself. By co- 
operating with the host country in hiring nationals, making the "right" types of in- 
vestment, and in other ways being desirable, political risk can be reduced. A joint 
venture with a company in the host country can improve the public image of the 
operation. Indeed, in some countries a joint venture may be the only way to do 
business, because direct ownership, particularly of manufacturing, is prohibited. 
The risk of expropriation also can be reduced by making the subsidiary dependent 
on the parent for technology, markets, and/or supplies. A foreign government is 
reluctant to expropriate when the enterprise is not self-sustaining. Although every 
effort should be made to protect an investment once it is made, often when sharp 
political changes occur nothing can be done. The time to look hardest at political 
risk is before the investment is made. 

TYPES OF EXPOSURE 
The company with foreign operations is at risk in various ways. Apart from politi- 
cal danger, risk fundamentally emanates from changes in exchange rates. In this 
regard, the spot rate represents the number of units of one currency that can be ex- 
changed for another. Put differently, it is the price of one currency relative to an- 
other. The currencies of the major countries are traded in active markets, where 
rates are determined by the forces of supply and demand. Quotations can be in 
terms of the domestic currency or in terms of the foreign currency. If the U.S. dol- 
lar is the domestic currency and the British pound the foreign, a quotation might 
be 0.629 pounds per dollar or 1.59 dollars per pound. The result is the same, for 
one is the reciprocal of the other. 

Currency risk can be thought of as the volatility of the exchange rate of one 
currency for another. In Fig. 25-2, it is illustrated for the U.S. dollar/British pound 
sterling exchange rate. As shown, the dollar strengthened in value (fewer dollars 
per pound) from 1981 to 1985, and then weakened in value to 1988, after which it 
fluctuated until the 1992 European correction when it fell in value. In recent years, it 
has fluctuated around 1.60. 

We must distinguish a spot exchange rate, which involves the immediate de- 
livery of one currency for another, from a forward exchange rate. Forward trans- 
actions involve an agreement today for settlement in the future. It might be the de- 
livery of 1,000 pounds 90 days hence, where the settlement rate is 1.58 dollars per 
pound. The forward exchange rate usually differs from the spot exchange rate for 
reasons we will explain shortly. 

F I G U R E  2 5 - 2  
Exchange rate: 2.4 - 

U.S. dollars/British 
pound sterling 
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With these definitions in mind, there are three types of exposure with which 
we are concerned: 

1. Translation exposure 
Translation exposure 2. Transactions exposure 
is the effect of an 3. Economic exposure 
exchange-rate change 
on the accounting balance The first, translation exposure, is the change in accounting income and balance 
sheet and income statement, sheet statements caused by changes in exchange rates. As the topic of accounting 

exposure is technical, we treat it in the Appendix that follows. 
Transactions exposure has to do with settling a particular transaction, like a 

receivable, at one exchange rate when the obligation was originally recorded at an- 
other. Finally, economic exposure involves changes in expected future cash flows, 
and hence economic value, caused by a change in exchange rates. For example, if 
we budget 2 million Euros, the currency of the European Monetary Union, to build 
an extension to our German plant and the exchange rate now is 0.95 Euros per dol- 
lar, this corresponds to €2.0 million x .95 = $1.9 million. When we go to pay for ma- 
terials and labor, the Euro might unexpectedly strengthen, say to 1.00 to the U.S. 
dollar. The plant now has a dollar cost of €2.0 million x 1.00 = $2.0 million. The dif- 
ference of $100,000 represents an economic loss. 

Having briefly defined these three exposures, we investigate the last two in 
detail (the first being in the Appendix). This will be followed by how exposure can 
be managed. 

Transactions Exposure 
Transactions exposure involves the gain or loss that occurs when settling a spe- 

Transactions exposure cific foreign transaction. The transaction might be the purchase or sale of a prod- 
IS the effect of an uct, the lending or borrowing of funds, or some other transaction involving the ac- 
exchange-rate change quisition of assets or the assumption of liabilities denominated in a foreign 
upon the value of a currency. Though any transaction will do, the term transactions exposure usually is 
single transaction. employed in connection with foreign trade, that is, specific imports or exports on 

open account credit. 
Suppose a Swiss franc receivable of SF1,053 is booked when the exchange 

rate is 1.62 SF to the dollar. Payment is not due for 2 months. In the interim, the 
Swiss franc weakens in value and the exchange rate goes to 1.65. As a result, there 
is a transactions loss. Before, SF1,053/1.62 = $650. When payment is received, 
SF1,053/1.65 = $638.18. Thus, we have a transactions loss of $11.82. If the Swiss 
franc were to strengthen in value, say to 1.60, there would be a transactions gain. 
We would have SF1,053/1.60 = $658.13. With this example in mind, it is easy to 
produce examples of other types of transactions losses and gains. 

ECONOMIC EXPOSURE 
Perhaps the most important of the three exposures-translation, transactions, 
and economic-is the last. Economic exposure is the change in value of a com- 
pany that accompanies an unanticipated change in exchange rates. Note that we 
distinguish anticipated from unanticipated. Anticipated changes in exchange 
rates already are reflected in the market value of the firm. Economic exposure is 
not as precise as translation or transactions exposures. It relates to both the ex- 
isting balance sheet of the foreign subsidiary as well as expected future cash 
flows. 
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Degrees of Exposure on Existing Assets 
and Liabilities 

Economic exposure When there is a change in exchange rate, this affects the economic value of a for- 
is the effect of an unan- eign subsidiary's balance sheet. Not all assets and liabilities are equally exposed. 
ticipated change in For example, inventories may be less exposed than monetary assets, such as cash, 
exchange rates on the marketable securities, and accounts receivable. Hekman has derived a framework 
economlc value of the for categorizing assets and liabilities as to their degree of e~posure.~ To illustrate 
firm. her approach, suppose we had a Singapore subsidiary, Tan Lee Feu Limited, that 

had the balance sheet shown in the first column of Table 25-2. The Singaporean 
dollar assets and liabilities are converted to their U.S. dollar equivalents. In the 
second column, market values appear. The last asset requires explanation. For 
book-value purposes, it is net property, plant, and equipment (cost less cumulative 
depreciation). For the market-value column, it is the total value of the subsidiary 
less the market value of the other assets. As such, it is a residual. 

The next task in the Hekrnan framework is to assign an exposure coefficient 
to each asset and liability. A coefficient of 1.0 means the market value of the bal- 
ance sheet item is entirely exposed. When exchange rates change (Singaporean 
dollar in relation to the U.S. dollar), the full brunt of the change is felt. If the 
Singaporean dollar weakens (more Singaporean dollars to U.S. dollars) by 10 
percent and the item involved is receivables, the U.S. dollar market value de- 
clines by 10 percent, and vice versa. A coefficient of 0.0 means the market value 
of the balance sheet item is unexposed. When the Singaporean dollar weakens 
by 10 percent in value, there is no change in the market value of the balance 

T A B L E  2 5 - 2  
Balance Sheet of the Tan Lee Feu Subsidiary (in millions) 

'Chrisiine R. Hekman, "Measuring Foreign Exchange Expos-: A Pradical Theory and Its Application," 
Financial Analysts loamal, 09 (September-Octoba 1983). 59-65; and Hekman, ''Don't Blame Currency Values for 
Strategic Errors," Midland Corporate Finance Journal, 4 (Fall 1986), 45-55. 
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sheet item as expressed in U.S. dollars. An example here is a commodity whose 
price is set in world markets completely apart from Singapore and the United 
States. For coefficients between these two extremes, the item is partially ex- 
posed. 

In Table 25-2, monetary assets-cash, marketable securities, and accounts 
receivable-and all monetary liabilities have an exposure coefficient of 1.0. They 
are totally exposed. Real assets, however, are only partially exposed. Because the 
Singaporean plant produces fabricated products sold in Southeast Asia, the inven- 
tory exposure coefficient is 0.6. If the inventory were heavily commodity oriented, 
the coefficient would be lower, maybe 0.2. The inventory coefficient depends on 
sourcing, competitive position, technology, and things of this sort. 

Finally, the exposure coefficient for market position/operating capacity is 
due to some of these same factors. For the Tan Lee Feu subsidiary, it is estimated to 
be 0.3. Thus, the value of the future operations is only moderately exposed to 
changes in the Sing. $/U.S. $ exchange rate. Just because an operation is located in 
Singapore does not mean that it is highly sensitive to the value of the Singapore 
dollar. To be sure, the labor component of costs will be sensitive, but raw materi- 
als are likely to come from other markets. If the finished product is sold in non- 
Singaporean markets, there may be little sensitivity here as well. The key is whether 
prices can be adjusted to provide a U.S. dollar margin. If the goods are priced in 
world markets, which are U.S. dollar sensitive, the market position/operating ca- 
pacity value of the subsidiary will be relatively insensitive to the Sing. $/US. $ ex- 
change rate. 

Aggregate Economic Exposure 
When the market-value column is multiplied by the exposure coefficient column, we 
obtain the exposed market value for the various balance sheet items. Liability expo- 
sure, of course, offsets asset exposure. Thus, we subtract total Liability exposure from 
total asset exposure to obtain net aggregate market-value exposure. In our case, net 
aggregate market-value exposure is seen at the bottom of the table to be $20.1 mil- 
lion. This compares with the market value of shareholders' equity of $80.1 million. 

It is useful to put things on a relative basis with the following: 

Net aggregate 
Aggregate exposure - - 

coefficient Market value 
of equity 

For our example, the aggregate exposure coefficient for the Tan Lee Feu subsidiary is 

$20.01 
Aggregate exposure coefficient = - = 25.1% 

$80.1 

This means that its exposure is asset sensitive. Lf the Singaporean dollar should 
weaken by 10 percent, the subsidiary's U.S. dollar value will decline by 
10% X ,251 = 2.51 percent, and vice versa. If the aggregate exposure coefficient 
were negative, the subsidiary would be liability sensitive and a weakening in 
value of the Singaporean dollar would result in a rise in U.S. dollar value of the 
subsidiary. For most situations, there will be net asset sensitivity. Typically, the 
more global the markets served, the less the overall exposure. 
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We see that this framework can be used to assess the economic exposure of 
the existing balance sheet of a foreign subsidiary. This is one part of the economic 
exposure picture. 

EXPOSURE OF EXPECTED FUTURE CASH FLOWS 
The other, usually more important part has to do with what happens to the eco- 
nomic value of expected future cash flows when there is an unanticipated change 
in exchange rates. The relevant cash flows here are expected future repatriated 
cash flows from the foreign subsidiary, the framework for calculating them having 
been presented at the outset of the chapter. To determine whether there is currency 
exposure, the place to begin is with whether a natural hedge exists. 

Natural Hedges 
The relationship between revenues (prices) and costs of a foreign subsidiary 

A natura l  hedge exists sometimes provides a natural hedge, giving a company ongoing protection from 
whenever the effect of exchange-rate fluctuations. The key is the extent to which cash flows adjust natu- 
an exchange-rate rally to currency changes. A perfect natural hedge would exist when local-cur- 
change is offset by an rency cash flows increase or decrease in such a manner as to exactly offset the 
opposite change i n  local weakening or strengthening of that currency. As a result, the value of expected 
currency margins. repatriated U.S. dollar cash flows would remain unchanged. Obviously, few nat- 

ural hedges ever prove to be perfect, so it is a matter of approximation. 
One way to explore the likelihood of a natural hedge is to determine whether 

the subsidiary's revenue and cost functions are sensitive to global or to domestic 
market conditions. At the extremes there are four situations: 

3. Pricing x 

In the first category, we might have a copper fabricator in Taiwan. Its prin- 
cipal cost is copper, the raw material, whose price is determined in global markets 
and quoted in dollars. Moreover, the fabricated product produced is sold in mar- 
kets dominated by global pricing. Therefore, the subsidiary has little exposure to 
exchange-rate fluctuations. In other words, there is a natural hedge. The second 
category might correspond to a cleaning service company in Belgium. The domi- 
nant cost component is labor, and both it and the pricing of the service are deter- 
mined domestically. As domestic inflation hits costs, the subsidiary is able to pass 
along the increase in its pricing to customers. Margins, expressed in U.S. dollars, 
are relatively insensitive to the combination of domestic inflation and exchange- 
rate changes. This situation also constitutes a natural hedge. 
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The third situation might involve a British-based international consulting 

firm. Pricing is largely determined in global markets, whereas costs, again mostly 
labor, are determined in the domestic market. As the foreign currency (pound ster- 
ling in this case) strengthens relative to the dollar, costs rise in reIation to prices 
and margins suffer. The opposite occurs if the foreign currency weakens in value; 
margins improve. The subsidiary is exposed. Finally, the last category might corre- 
spond to a Japanese importer of foreign foods. Costs are determined globally, 
whereas prices are largely domestically determined. When the yen strengthens in 
value, prices rise in relation to costs, resulting in improved margins. This is a fa- 
vorable outcome, but should the yen weaken in value, the opposite occurs. Al- 
though scenarios 3 and 4 both involve exposure, they are opposite in direction. 

A company's strategic positioning of its international operations largely de- 
termines its natural exposure. Such exposure can be modified by sourcing differ- 
ently and by changing marketing emphasis on a country-by-country basis. 

Degree of Natural Exposure 
The degree of exchange-rate exposure of a foreign subsidiary is that which remains 
after any natural hedge. Suppose that the price of a product is domestically deter- 
mined, whereas its cost is globally determined. (We assume that the U.S. dollar is 
the metric for global costing and pricing.) The combination of domestic pricing and 
global costing means that as the foreign currency appreciates in value, prices rise 
relative to costs. As a result, the value of expected repatriated cash flows increases 
as the foreign currency appreciates. This is shown in Fig. 25-3. Now suppose that 
the pricing of the product is globally determined, whereas its cost is domestically 
determined. In this situation, an appreciation in the foreign currency causes cost to 
rise relative to price and there is a cost/price squeeze. As a result, the value of repa- 
triated cash flows declines as the foreign currency appreciates. This is illustrated in 
Fig. 25-3. If both costs and prices are determined either domestically or globally, we 
have a natural hedge. As a result, the value of the repatriated cash flows is invariant 
with respect to unanticipated changes in the exchange rate. 

Expasure can be Of course it may be that costs and/or prices are partially domestically deter- 

approximated by mined and partially globally determined. Example: Costs consist of raw materials 

determ~n~ng whether and energy, which are determined in global markets, and labor and services, 

prlclng and costs are which are determined in domestic markets. The more mixed the situation, the flat- 
more sens~t~ve to ter the relationship line in Fig. 25-3. With a complete offset, we would have a nat- 

local-market or global- ural hedge-the horizontal line in the figure. Thus, the direction and the degree of 
market cond~t~ons currency exposure are determined by whether the lime goes up or down with cur- 

rency appreciation and its flatness or steepness. 
Only the residual exposure remains after we take account of any natural 

hedge that represents exchange-rate risk. Remember the definition of a natural 
hedge is that the cash-flow margins in local currency (prices minus costs) expand 
or contract in such a way as to offset the effect of a change in exchange rates. If a 
foreign currency were to depreciate in value, repatriated cash flows would be less, 
all other things the same. However, if local currency cash flows expand, they may 
offset this deleterious effect. If you do have a natural hedge, no further hedges 
should occur. If you overlay a currency hedge, for example, you are undoing the 
natural hedge in place and, at the margin, taking on currency risk. 

Once the direction and degree of net exchange-rate exposure are determined, 
management needs to decide whether it wishes to hedge the residual (after natural 
hedge) risk. The devices available? Operating, financing, and currency-market hedges. 
We explore each in turn. 
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Relationship between w 
value of a foreign 3 

subsidiary and the 9 
exchange rate 

Domestically 
determined 
pricing/ 
Globally deter- 
mined cost 

Natural hedge 

Globally 
determined 
pricing/ 
Domestically 
determined 

Present $/FC - DEPRECIATION APPRECIATION - 
Operating Hedges 
In our context, operating hedges consist of cash management among countries 
through intracompany accounts. If a company knew a currency were going to fall 
in value, it would want to do a number of things. First, it should reduce its cash to 
a minimum by purchasing inventories or other real assets. Moreover, the company 
should try to avoid extended trade credit. As quick a turnover as possible of re- 
ceivables into cash is desirable. In contrast, it should try to obtain extended terms 
on its accounts payable. It may also want to borrow in the local currency to replace 
advances made by the U.S. parent. The last step will depend on relative interest 
rates. If the currency were going to appreciate in value, opposite steps should be 
undertaken. Without knowledge of the future direction of currency value move- 
ments, aggressive policies in either direction are inappropriate. Under most cir- 
cumstances, we are unable to predict the future, so the best policy may be one of 
balancing monetary assets against monetary liabilities in order to neutralize the ef- 
fect of exchange-rate fluctuations. 

Timing Payments A company with multiple foreign operations can protect itself 
against foreign exchange risks by adjusting transfer of funds commitments be- 
tween countries. Accelerating the timing of payments made or received in foreign 
currencies is called leading, and decelerating the timing is called lagging. For ex- 
ample, assume that your company has foreign subsidiaries in Britain and Sweden. 
Further assume that you think the pound sterling will soon be revalued upward 
relative to the Swedish krona. The Swedish subsidiary purchases approximately 
$100,000 of goods each month from the British subsidiary. Normal billing calls for 
payment 3 months after delivery of the goods. Instead of this arrangement, you 
now instruct the Swedish subsidiary to lead by paying for the goods on delivery, 
in view of the likely revaluation upward of the pound. 

In addition to these arrangements, the multinational company also can adjust 
intracompany dividends and royalty payments. Sometimes the currency in which 
a sale is billed is varied in keeping with anticipated foreign exchange movements. 
Transfer pricing of components or of finished goods, which are exchanged be- 
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tween the parent and various foreign affiliates, can be varied. (However, the tax 
authorities in most countries look very closely at transfer prices to ensure that 
taxes are not being avoided.) In all of these cases as well as others, intracompany 
payments are arranged so that they fit into the company's overall management of 
its currency exposure. 

Reinvoicing Centers Some multinational companies establish a reinvoicing cen- 
ter to manage intracompany and third-party foreign trade. The multinational's ex- 
porting subsidiaries sell goods to the reinvoicing center, which resells (reinvoices) 
them to importing subsidiaries or third-party buyers. While title to the goods ini- 
tially passes to the reinvoicing center, the goods move directly from the selling 
unit to the buying unit or independent customer. Generally, the reinvoicing center 
is billed in the selling unit's home currency and then bills the purchasing unit in 
that unit's home currency. In this way the reinvoicing center can centralize and 
manage all intracompany foreign exchange transactions exposure. This arrange- 
ment also facilitates the netting of obligations among units, thereby reducing the 
total volume of foreign exchange transactions. Finally, a reinvoicing center allows 
for more coordinated control over leading or lagging arrangements between 
affiliates. 

International Financing 
If a company is exposed in one currency and is hurt when that currency weakens 
in value (scenario 4), it can borrow in that country to offset the exposure. In the 
context of the framework presented earlier, asset sensitive exposure would be 
balanced with borrowings. Monetary assets and monetary liabilities both have 
an exposure coefficient of 1.0, so they serve as offsets. A wide variety of sources 
of external financing are available to the foreign affiliate. These range from com- 
mercial bank loans within the host country to loans from international lending 
agencies. In this section, we consider the chief sources of external financing. 

Commercial Bank Loans and Trade Bills One of the major sources of financing 
abroad, commercial banks perform essentially the same financing function as do- 
mestic banks-a topic discussed in Chapter 16. One subtle difference is that bank- 
ing practices in Europe allow longer-term loans than are available in the United 
States. Another is that loans tend to be on an overdraft basis. That is, a company 
writes a check that overdraws its account and is charged interest on the overdraft. 
Many of these banks are known as merchant banks, which simply means that they 
offer a full menu of financial services to business firms. Corresponding to the 
growth in multinational companies, international banking operations of U.S. 
banks have accommodated. All the principal cities of the world have branches or 
offices of a U.S. bank. 

In addition to commercial bank loans, discounting trade bills is a common 
method of short-term financing. Although this method of financing is not used ex- 
tensively in the United States, it is widely used in Europe to finance both domestic 
and international trade. More will be said about the instruments involved later in 
the chapter. 

Eurodollar Financing A Eurodollar is defined as a dollar deposit held in a bank 
outside the United States. Since the late 1950% an active market has developed for 
these deposits. Foreign banks and foreign branches of U.S. banks, mostly in Eu- 
rope, bid actively for Eurodollar deposits, paying interest rates that fluctuate in 
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keeping with supply and demand. The deposits are in large denominations, fre- 
quently $100,000 or more, and the banks use them to make dollar loans to quality 
borrowers. The loans are made at a rate in excess of the deposit rate; the differen- 
tial varies according to the relative risk of the borrower. Essentially, borrowing and 
lending Eurodollars is a wholesale operation, with far fewer costs than are usually 
associated with banking. The market itself is unregulated, so supply and demand 
forces have free rein. 

The Eurodollar market is a major source of short-term financing for the working 
capital requirements of the multinational company. The interest rate on loans is based 
on the Eurodollar deposit rate and bears only an indirect relationship to the prime 
rate. Typically, rates on loans are quoted in terms of the London interbank offered 
rate, commonly called LIBOR. The greater the risk, the greater the spread above 
LIBOR. A prime borrower will pay about percent over LIBOR for an intermediate 
term loan. One should realize that LIBOR is more volatile than the U.S. prime rate, 
owing to the sensitive nature of supply and demand for Eurodollar deposits. 

Bond Financing The Eurocurrency market must be distinguished from the Eu- 
robond market. The latter market is more traditional, with underwriters placing 
securities. Though a bond issue is dominated in a single currency, it is placed in 
multiple countries. Once issued, it is traded over the counter in multiple countries 
and by a number of security dealers. A Eurobond is different from a foreign bond, 
where a bond is issued by a foreign government or corporation in a local market. 
Such a bond is sold in a single country and falls under the security regulations of 
that country. Yankee bonds are issued by non-Americans in the U.S. market; Samurai 
bonds are issued by non-Japanese in the Japanese market. Similarly, there are 
British Bulldog bonds, Spanish Matador bonds, and Dutch Rembrandt bonds, all issued 
by nondomestics in those countries. With Eurobonds, foreign bonds, and domestic 
bonds of different countries, there are numerous differences in terminology, in the 
way interest is computed, and in features. We do not address these differences, as 
that would require a separate book. 

Many debt issues in the international arena are floating-rate notes (FRNs). 
These instruments have a variety of features, often involving multiple currencies. 
Some instruments are indexed to price levels or to commodity prices. Others are 
linked to an interest rate, such as LIBOR. The reset interval may be annual, semian- 
nual, quarterly, or even more frequent. Still other instruments have option features. 

Currency-Option and Multiple-Currency Bonds Certain bonds provide the 
holder with the right to choose the currency in which payment is received, usually 
prior to each coupon or principal payment. Typically this option is confined to two 
currencies, though it can be more. For example, a 5 percent bond might be issued 
in Japanese yen with semiannual coupons. The bond might have the option to re- 
ceive payment in either yen or in pounds sterling. The exchange rate is fixed at the 
time of issue. The bondholder obviously will choose the payment that is most ad- 
vantageous at the time. If the pound should appreciate relative to the yen, holders 
will elect payment in pounds; if it should depreciate, they will choose yen. As with 
any option, it benefits the holder in being able to choose the stronger currency. 

Another option feature is a conversion option, which permits an instrument 
denominated in one currency to be converted into an instrument denominated in 
another. A Japanese company might issue a U.S. dollar bond, which is convertible 
into shares of stock quoted in yen. The exchange rate of yen into dollars is fixed at 
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the time of issuance (via the combined conversion/exchange ratio). Thus, two op- 
tions are involved: (1) a conversion option of the bond into so many shares of com- 
mon stock (see Chapter 21), and (2) a currency option. If the yen rises in value rela- 
tive to the U.S. dollar, the investor benefits in being able to exchange a dollar asset, 
the bond, into a yen asset, common stock. 

Bond issues sometimes are floated in multiple currencies. Known as a "cur- 
rency cocktail," the market value of the bond is less volatile than that of a bond 
denominated in a single currency. With a dual currency bond, interest and princi- 
pal payments are made in different currencies. For example, a Swiss bond might 
call for interest payments in Swiss francs and principal payments in U.S. dollars. 
In this case, the value of the bond is found by (1) discounting the interest pay- 
ments to present value using a Swiss interest rate and (2) discounting the principal 
payment at maturity to present value using a dollar interest rate. We see, then, that 
a variety of currency features are possible. 

CURRENCY MARKET HEDGES 
Yet another means to hedge currency exposure is through one of several currency 
markets-forward contracts, futures contracts, currency options, and currency 
swaps. Let us see how these markets work to protect us. 

Forward Exchange Market 

Currency hedges 
include futures and 
forward contracts, 
options, and swaps. 

In the forward exchange market, one buys a forward contract for the exchange of 
one currency for another at a specific future date and at a specific exchange ratio. 
This differs from the spot market, where currencies are traded for immediate de- 
livery. A forward contract provides assurance of being able to convert into a de- 
sired currency at a price set in advance. 

Suppose Xicon, a U.S. company, is selling equipment to a Canadian company 
through its Montreal branch for Can.$l million with terms of 90 days. Upon pay- 
ment, Xicon intends to convert the Canadian dollars into U.S. dollars. The spot and 
90-day forward rates of U.S. dollars in terms of Canadian dollars were the following: 

Spot rate (L.S $/Can. S) 0.7011 

The spot rate is simply the current market-determined exchange rate for 
Canadian dollars. In our example, one Canadian dollar is worth 70 U.S. cents. A 
foreign currency sells at a forward discount if its forward price is less than its spot 
price. In our example, the Canadian dollar sells at a discount. If the forward price 
exceeds the spot price, it is said to sell at a forward premium. 

If Xicon wants to avoid foreign exchange risk, it should sell 1 million Cana- 
dian dollars forward 90 days. When it delivers the Canadian dollars 90 days 
hence, it will receive $697,000. If the spot price stays at 70 cents, of course, Xicon 
would be better off not having sold Canadian dollars forward. They would be 
worth $700,000. Instead, it is out $3,000. The annualized cost of this protection is 
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Foreign Currency Exchange 

Generally, exporters prefer to be paid for t he~ r  goods and ser- centers of trading, which handle 
vlces ether in their awn currency (Japanese In yen and Ger- 
mans In marks, for example) or In U.S. dollars, whlch are ac 
cepted all overthe world. For example, when the French buy rmany, France, and Australla account for most 
from Saud~ Arab~a, they may pay rn U.S dollars, not Fren the market. Trad~ng goes on 24 hours a day; a 
francs or Saud~ dinars, even though the United States 1s no ondon, the tradlng day IS end~ng In Tokyo, Singap 

another country's currency 1s called an exchange rate. 

Forward markets For stable pairs of currencies, the discount or premium of the forward rate over the 
are well suited for spot rate varies from zero to 8 percent on an annualized basis. For somewhat less 
hedging transactions stable currencies, the discount or premium will be higher. For an unstable currency, 
exposure. the discount may go as high as 20 percent. Much beyond this point of instability, the 

forward market for the currency ceases to exist. In summary, the forward exchange 
market allows a company to ensure against devaluation or market-determined de- 
clines in value. The forward market is particularly suited for hedging transactions 
exposure. 

Price Quotations Quotations on selected foreign exchanges at a moment in 
time are shown in Table 25-3. The spot rates reported in the first column indi- 
cate the conversion rate into dollars. The exchange-rate quotations contained in 
such papers as the Wall Stveet Journal and the New York Times are for very large 
transactions. As a traveler, you cannot buy or sell foreign currency at nearly as 
good a rate. Often you will pay several percent more when you buy, and receive 
several percent less when you sell. Alas, the hardships of dealing in less than $1 
million! 

In the first column of the table, the conversion rate of one unit of a foreign cur- 
rency into U.S. dollars is shown. Near the top, we see that the Australian dollar is 
worth 0.5982 U.S. dollars. To determine how many Australian dollars $1 will buy, 
we take the reciprocal, 1/.5982 = A$1.6718. Forward rates are shown for the British 
pound, the Canadian dollar, the Japanese yen, and the Swiss franc. The relationships 
between the forward and the spot rates indicate that all of these currencies are at for- 
ward rate premiums relative to the U.S. dollar. That is, they are worth more dollars 
on future delivery than they are now. 

The Euro 
About halfway down Table 25-3, there appears the Euro. This is a common currency 
for the European Monetary Union (EMU), which includes such countries as Ger- 
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T A B L E  2 5 - 3  
Foreign Exchange Rates, April 10,2000 

many, France, Italy, Netherlands, Belgium, Spain, Austria, Portugal, and Ireland. On 
January 1,1999, currency conversion rates between the "legacy" currencies and the 
Euro were established. For a while the legacy currencies traded separate from the 
Euro but at previously established conversion ratios with each other. As time went 
on, most currency hedging transactions involving EMU countries occurred in Eu- 
ros. The Euro was introduced with much fanfare and began trading January 1,1999, 
at $1.17 to the Euro, even touching as high as 1.19. However, there was a steady de- 
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cline in value until parity was breached in late 1999. We see in Table 25-3 that its 
value in April 2000 was 0.9623 dollars to the Euro. 

Currency Futures 
Closely related to the use of a forward contract is a futures contract. Currency fu- 
tures markets exist for the major currencies of the world-the Australian dollar, the 
Canadian dollar, the British pound, the Euro, the Swiss franc, the Japanese yen, the 
Mexican peso, and, of course, the U.S. dollar. A futures contract is a standardized 
agreement that calls for delivery of a currency at some specified future d a t e t h e  
third Wednesday of March, June, September, or December. 

Many contracts are traded on an exchange, the major one in the U.S. being the 
Chicago Mercantile Exchange. The clearinghouse of the exchange interposes itself 
between the buyer and the seller. This means that all transactions are with the clear- 
inghouse, not direct between the two parties. Very few contracts involve actual de- 
livery at expiration. Rather, buyers and sellers of a contract independently take off- 
setting positions to close out a contract. The seller cancels a contract by buying 
another contract; the buyer, by selling another contract. 

Each day, the futures contract is marked-to-market in the sense that it is val- 
ued at the closing price. Price movements affect the buyer and seller in opposite 
ways. Every day there is a winner and a loser, depending on the direction of price 
movement. The loser must come up with more margin (a small deposit), while 
the winner can draw off excess margin. Futures contracts are different from for- 
ward contracts in this regard; the latter need to be settled only at expiration. An- 
other difference is that only a set number of maturities are available. Finally, fu- 
tures contracts come only in multiples of standard-size contracts-for example, 
multiples of 12.5 million yen. Forward contracts can be for almost any size. 

The two instruments, however, are used for the same hedging purpose. Sup- 
pose Poipu Manufacturing Company will collect a 250,000 Swiss franc receivable 
90 days hence. If we now are in the middle of March, it could sell June futures con- 
tracts that call for the delivery of Swiss francs for dollars. In this way, the company 
locks in a certain conversion ratio today. This is the same principle as with a for- 
ward contract; the future conversion ratio of one currency for another is set in ad- 
vance. The futures markets are reasonably liquid, and this affords the company 
flexibility in reversing a position if conditions should change. 

Currency Options - .  
Forward and futures contracts provide a "two-sided hedge against currency 
movements. That is, if the currency involved moves in one direction, the forward 
or futures position offsets it. Currency options, in contrast, enable the hedging of 
"one-sided risk. Only adverse currency movements are hedged, either with a call 
option to buy the foreign currency or with a put option to sell it. The holder has 
the right, but not the obligation, to buy or sell the currency over the life of the con- 
tract. If not exercised, of course, the option expires. For this protection, one pays a 
premium. 

There are both options on spot market currencies and options on currency fu- 
tures contracts. Because currency options are traded on a number of exchanges 
throughout the world, one is able to trade with relative ease. The use of currency 
options and their valuation are largely the same as described in Chapter 5 for 
stock options, so we do not repeat that discussion. The value of the option, and 
hence the premium paid, depend importantly on exchange-rate volatility. 
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Swaps are 
a long-term 
hedging vehicle. 

F I G U R E  2 5 - 4  
Illustration of a 

currency swap (fixed 
rate to fixed rate) 

Currency Swaps 
Yet another device for shifting risk is the currency swap. In a currency swap, two 
parties exchange debt obligations denominated in different currencies. Each ~ a r t v  - " A 2 

agrees to pay the other's interest obligation. At maturity, principal amounts are 
exchanged, usually at a rate of exchange agreed on in advance. An illustration is 
shown in Fig. 25-4, involving a British company and a U.S. company. The an- 
nual interest obligations are 9 percent in British pounds and 8 percent in U.S. 
dollars. Maturity is 3 years, the exchange rate fixed in the swap is 1.60 dollars 
to the pound, and the amount of debt involved is 1 million pounds. On an an- 
nual basis, the U.S. company pays the British company £90,000 in interest, 
(£1 million X .09), while the British company pays the U.S. company $128,000, 
(El million X 1.60 X .08). At the end of 3 years, the principal amounts of $1.6 mil- 
lion and E l  million are exchanged back. 

Only Differences Are Paid The exchanges themselves are notional in that only 
cash-flow differences are paid. If the exchange rate in the first year stays at 1.60 dol- 
lars to the pound, the British company owes the U.S. company $128,000 in interest, 
which translates into £80,000. The U.S. company owes the British company £90,000 in 
interest, but it pays only the difference of £10,000. In the second year, suppose the 
pound appreciates to 1.70 dollars to the pound. In this situation, the British company 
owes the U.S. company the equivalent of £75,294, ($128,000/1.70), in interest. The dii- 
ferential the U.S. company now pays is £90,000 - E75,294 = £14,706. If at the end of 3 
years the exchange rate were again 1.70 dollars to the pound, the interest differential 
owed by the U.S. company would again be £14,706. With respect to principal, the 
British company owes the U.S. company the equivalent of £941,176 ($1.6 mil- 
lion/l.70). As the U.S. company owes E l  d o n  in principal, the principal differen- 
tial payment it must make is 88,824. 

As with an interest-rate swap (see Chapter 22), there is not an actual ex- 
change of principal. if one party defaults, there is no loss of principal per se. There 
is, however, the opportunity cost associated with currency movements after the 

Annual interest paymenb 

- - Principal exchange at 
beginning of year 1 

--------- Principal exchange at 
end of year 3 
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swap's initiation. These movements affect both interest and principal payments, as 
we have seen. In this respect, currency swaps are more risky than interest-rate 
swaps, where the exposure is only to interest. The example just cited is a fixed 
rate-to-fixed rate exchange of borrowings. 

Currency/Interest-Rate Swaps Currency swaps can be, and often are, combined 
with interest-rate swaps. In Chapter 22, we examined the mechanics and valuation 
of interest-rate swaps. With a combined swap, there is an exchange of fixed-rate 
for floating-rate payments where the two payments are in different currencies. 
For example, a Japanese company might swap a 3-year, fixed-rate Euro- 
currency-denominated liability for a 3-year British pound liability with the floating 
rate tied to LIBOR. From the standpoint of the Japanese company, there is a combi- 
nation Euro/British pound currency swap, together with a fixed/floating interest- 
rate swap. A number of extensions are possible: more than two currencies, options, 
and other features. As can be imagined, things get complicated rather quickly. 

Hedging Exposure: A Summing Up 
We have seen that there are a number of ways that exchange-rate risk exposure 
can be hedged. The place to begin is to determine if your company has a natural 
hedge. If it does, then to lay on a financing or a currency hedge actually increases 
your exposure. That is, you will have undone a natural hedge that your company 
has by virtue of the business it does abroad and the sourcing of such business. As 
a result, you will have created a net risk exposure where little or none existed be- 
fore. That is a bad thing to do. Tell us you won't do that! 

So the first step is to estimate your net, residual exchange-rate risk expo- 
sure after taking account of any natural hedges that your company may have. If 
you have a net exposure, then the question is whether you wish to hedge it and 
how. Cash management and intracompany account adjustments are only tempo- 
rary measures, and they are limited in the magnitude of their effect. Financing 
hedges provide a means to hedge on a longer-term basis, as do currency swaps. 
Currency forward, futures, and options contracts with reasonable pricing usu- 
ally are available only out 3 years or so. While longer-term contracts can be 
arranged through investment banks, called over-the-counter contracts, the pre- 
mium paid is often large. How you hedge your net exposure, if at all, should be 
a function of the suitability of the hedging device and its cost, topics considered 
in the sections above. 

SHOULD EXPOSURE BE MANAGED? 
In the previous sections, we have looked at ways to manage a company's expo- 
sure to exchange-rate fluctuations. If international product and financial markets 
were perfect and complete, it would not be optimal for a company to engage in 
any of the defensive tactics just considered. The transaction costs of such moves 
would be a net drain to suppliers of capital. Instantaneous price adjustments 
would occur in both markets, and suppliers of capital would not be concerned 
with the variability of cash flows and earnings of an individual firm. It is only 
when we admit to imperfections and incompleteness in such markets that a case 
can be made for the various hedging strategies discussed. 

Hedging and Security-Investment Risk When it comes to international invest- 
ments, certain scholars argue that one should always hedge currency exposure. 
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The idea is that one can achieve substantial reductions in risk with no significant 
loss of expected return.3 The average expected return on a currency hedge is zero, 
and transaction costs are said to be minimal. Seemingly this is a compelling case 
for 100 percent hedging. However, Black makes a powerful theoretical argument 
for bearing some unhedged currency risk? Moreover, empirical evidence on global 
stock and bond portfolios suggests that complete, 100 percent hedging does not 
produce superior investment results. Over the longer run, hedging tends to undo 
purchasing power parity, with the result that portfolio return variance is 
increa~ed.~ 

Should a Corporation Self-Insure? 
Back to corporate finance. A large company with numerous foreign transactions may 
wish to engage in self-insurance and not hedge C L U K T I ~ ~  fluctuations. However, costs 
of bankruptcy and agency costs make extensive exposure, particularly for the smaller 
firm, unwise. For reasons of imperfections and incompleteness in international prod- 
uct and financial markets, then, most companies manage their currency-risk expo- 
sum. Certainly, a degree of self-insurance occurs, but few companies are willing to 
risk everything on future exchange rates. The real issue is not so much whether a 
company manages currency-risk exposure or not, but the degree of its management. 
It may well overemphasize such management in an attempt to ensure managerial 
survival when shareholders would be better off with a degree of self-insurance. 

MACRO FACTORS GOVERNING 
EXCHANGE-RATE BEHAVIOR 

Fluctuations in exchange rates are continual and often defy explanation, at least in 
the short run. In the longer run, however, there are linkages between domestic and 
foreign inflation and between interest rates and foreign exchange rates. These rela- 
tionships provide an underlying theory of international product and financial 
market equilibrium. We first present the theory, which assumes free trade and an 
absence of imperfections, and then touch on the empirical evidence. 

The Law of One Price 
Simply put, the law of one price says that a commodity will sell for the same price 
regardless of where it is purchased. More formally, for a single good 

where PFC is the price of the good in a foreign currency, P i s  the price of the good 
in the United States, and SFC/$ is the spot exchange rate of the foreign currency per 
dollar. 

If it is cheaper to buy wheat from Argentina than it is from a U.S. producer, 
after transportation costs and after adjusting the Argentine price for the exchange 
rate, a rational U.S. buyer will purchase Argentine wheat. This action, together 
with commodity arbitrage, will cause the Argentine wheat price to rise relative to 

'I ni-. arbqrment is acsor~ated n l th  Andre t. l'eruld m.l E\..m C. WhuLn.ui "Thc F w  I.unrh In C Ilrrzn? Hedgng: 
Irnyl~cdtiuni f o r  htvestxrwrt; Pollr~ ~ n d  I'erfur~n~n,~ StmJads. ' '  F o ~ ? > t - h ; l  . A ~ I R ~ ~ ~ ~ ! S  Jobn~.l, 44 ( h l d y - J u ~ ~ e  11)88), 45-53 

4Fischer Black "Equilibrium Exchange Rate Hedging," Journal of Finance, 45 Uuly 1990% 899-908. 
5Kenneth A. Fmot, "Currency Hedging over Long Horizons," working paper, National Bureau of Economic 

Research (May 1993). 
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the U.S. price and, perhaps, for the peso exchange rate to strengthen. The combina- 
tion of rising Argentine wheat prices and a changing peso value raises the dollar 
price of Argentine wheat to the U.S. buyer. Theory would have it that these trans- 
actions would continue until the dollar cost of wheat was the same. At that point, 
the purchaser would be indifferent between U.S. and Argentine wheat. For that 
matter, an Argentine buyer of wheat also would be indifferent. For this to hold, of 
course, transportation and transaction costs must be zero, and there must be no 
impediments to trade. 

Purchasing Power Parity 
Purchasing power The law of one price is really a way to express purchasing power parity (PPP). In- 
parity works through voking the law of one price, PPP says that the rate of exchange between currencies 
differences in inflailon of two countries is directly related to the differential rate of inflation between 
between countr~es. them. Any change in the differential rate of inflation is offset by an opposite move- 

ment in the spot exchange rate. From Eq. (25-2), PPP implies 

where the A represents the rate of change in the price level or in the exchange rate. 
Rearranging yields 

If the annual rate of inflation is 2 percent in the United States and 3 percent in 
Canada, the implication is 

or that the Canadian dollar should depreciate in value relative to the U.S. dollar by 
approximately 1 percent on an annualized basis. If instead the rate of inflation in 
the U.S. were 4 percent, we would have 

which means the U.S. dollar should decline in value, relative to the Canadian dol- 
lar, by approximately l percent a year. 

As an approximation to Eq. (25-4), many people use 

in which the exchange rate change is directly related to the inflation differential. 
In the context of this formula, purchasing power parity is illustrated in Fig. 25-5. 
(Eq. 25-5) has been used in an expectational sense. For example, suppose we ex- 
pect inflation in the United States to exceed the average for the European Mone- 
tary Union by 2 percent and that the spot exchange rate now is 1.10 dollars to the 
Euro. At the end of 1 year, PPP would imply the exchange rate would be l.lO(1.02) 
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F I G U R E  2 5 - 5  
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= 1.122 $/€. Again, remember that this is only an approximation. For greater accu- 
racy, we should use Eq. (25-4). 

How closely a country's exchange rate corresponds to purchasing power par- 
ity depends on the price elasticity of exports and imports. To the extent exports are 
traded in world competitive markets, there usually is close conformity to PPP. 
Commodities and fabricated products like steel and clothing are highly price sen- 
sitive. In general, products in mature industries conform more closely to PPP than 
products in newer industries with emerging technology. To the extent a country's 
inflation is dominated by nontraded goods, like services, there tends to be less 
conformity to PPP. We know also that PPP does not work well when a country in- 
tervenes in the exchange-rate market, either propping up its currency or keeping it 
artificially low. 

Interest-Rate Parity 
Our last concept concerns the interest-rate differential between two countries. 
Interest-rate parity suggests that if interest rates are higher in one country than 
they are in another, the former's currency will sell at a discount in the forward 
market. Expressed differently, interest-rate dihrentials and forward-spot exchange- 
rate differentials are offsetting. How does it work? The starting point is the relation- 
ship between nominal interest rates and Mation. The Fisher effect implies that the 
nominal rate of interest is comprised of the real rate plus the rate of inflation ex- 
pected to prevail over the life of the instrument. Thus 

where r is the nominal rate, R the inflation-adjusted real rate of interest, and PA the 
rate of inflation per annurn expected over the life of the in~trument.~ 

"Mathematically, the correct expression is r = R + PA+ RP". Unless the inflation rate is large, most ignore the 
cross product t a m .  
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International Fisher Effect In an international context, sometimes called the inter- 
national Fisher effeect, the equation suggests that differences in interest rates between 
two countries serve as a proxy for differences in expected inflation. For example, if 
the nominal interest rate were 6 percent in the United States but 8 percent in Aus- 
tralia, the expected differential in inflation would be 2 percent. That is, inflation in 
Australia is expected to be 2 percent higher than in the United States. Does this hold 
exactly? Though there is disagreement as to the precise relationship between nominal 
interest rates and inflation, most people feel that expected inflation for a country has 
an important effect on interest rates in that countsy. The more open the capital mar- 
kets, the closer the conformity to an international Fisher effect. 

Remember from purchasing power parity that exchange rates were directly 
tied to the inflation differential between two countries. Through the common 
link of inflation differentials, it figures that exchange-rate differentials should be 
related to interest-rate differentials. The mechanism by which this manifests it- 
self is the difference between the spot rate of exchange and the forward ex- 
change rate. 

With interest-rate IRP Illustration To illustrate interest-rate parity, consider the relationship be- 

parity, forward dis- tween the U.S. dollar ($) and the British pound (£) both now and 90 days in the fu- 

counts and premiums ture; the theorem suggests that 

are driven by differ- 
ences in interest rates. F(E/$) 1 + r, - 

S(£ /$ )  1 + r ,  

where F(£/$) is the current 90-day forward exchange rate in pounds per dollar, 
S(E/$) is the current spot exchange rate in pounds per dollar, r, is the nominal 
British interbank Euromarket interest rate, expressed in terms of the 90-day return, 
and rs is the nominal U.S. interbank Euromarket interest rate, expressed in terms 
of the 90-day return. 

If the nominal interest rate in Britain were 8 percent and nominal U.S. rate 
were 6 percent, these annualized rates translate into 3-month rates of 2 percent 
and 1.5 percent, respectively. If the current spot rate were ,625 pounds per dollar, 
we would have 

Solving for the implied forward rate 

Thus, the implied forward rate is .6281 British pounds per U.S. dollar. The 
pound is at a forward rate discount from the spot rate of .625 pounds to the dollar. 
That is, a pound is worth less in terms of dollars in the forward market, 1/.6281 = 
$1.592, than it is in the spot market, 1/.625 = $1.60. The discount is (.6281 - 
.625)/.625 = ,005. With interest-rate parity, the discount must equal the relative dif- 
ference in interest rates, and indeed, this is the case, for (1.02 - 1.015)/1.015 = .005. 
If the interest rate in Britain were less than that in the United States, the implied 
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forward rate in our example would be less than the spot rate. In this case, the 
British pound is at a forward premium. For example, if the U.S. interest rate (annu- 
alized) were 7 percent and the British interest rate 5 percent, the implied 3-month 
forward rate for British pounds would be 

Solving for F(£/$), we have 

Therefore, the forward rate is at a premium in the sense that it is worth more in 
terms of dollars in the forward market than it is in the spot market. 

Covered Interest Arbitrage 
If interest-rate parity did not occur, presumably arbitragers would be alert to the 
opportunity for profit. In our first example, had the British pound 90-day forward 
been ,634 instead of ,6281, an arbitrager, recognizing this deviation, would borrow in 
Britain at 8 percent interest for 3 months. If the amount involved were £100,000, the 
amount due at the end of 3 months would be £100,000(1.02) = £102,000. Upon receipt 
of the pound loan, the arbitrager should convert the £100,000 into dollars in the spot 
market. At an exchange rate of .625, he or she would have $160,000. This amount 
should be invested at 6 percent for 3 months. At the end of 3 months, the arbitrager 
would have $160,000(1.015) = $162,400. To cover the loan's repayment in pounds, the 
arbitrager should buy British pounds 3 months forward. He or she would need 
£102,000 to repay the loan. At a 3-month forward rate of ,634 pounds per U.S. dollar, 
it would require f 102,000/.634 = $160,883. 

In this series of transactions, which is h o w n  as covered interest arbitrage, the 
profit is equal to the receipt of funds from investment less the repayment of the loan. 
For our example 

Arbitrage profit = $162,400 - $160,883 = $1,517 

Arbitrage actions of this sort increase the demand for British pounds in the for- 
ward market and increase the supply of dollars. Moreover, borrowing in Britain 
will tend to increase interest rates there, while lending in the United States will 
lower American rates. The combination of these forces will work to reduce the 
interest-rate differential as well as reduce the discount for the British pound for- 
ward exchange rate. Arbitrage actions will continue until interest-rate parity is es- 
tablished and there is zero profit potential on covered interest arbitrage. 

Interest-Rate Parity Approximation 
On an annualized basis, interest-rate parity can be expressed as 
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where the forward rate and the two interest rates are for l-year contracts/in- 
struments. Using our earlier example for British pounds, where the current spot 
exchange rate is ,625 and U.K. and U.S. interest rates are 8 percent and 6 per- 
cent, respectively, the implied discount in the l-year forward market is 2 per- 
cent of the spot rate. This means that the forward rate is greater than the spot 
rate by 2 percent; more pounds per dollar in the future implies a weaker 
pound over time. The absolute, as opposed to the percentage, discount using 
Eq. (25-7) is 

Thus, the implied forward rate of pounds per dollar 1 year hence is .625+ 
.0125= ,6375. 

This simple formula tells us that interest-rate differentials are a proxy for 
forward exchange-rate/spot exchange-rate differentials, and vice versa. Eq. 25-7 
is expressed graphically in Fig. 25-6. The upper right-hand quadrant represents a 
foreign currency discount because the forward exchange rate of the foreign cur- 
rency per dollar exceeds the spot rate. That is, the foreign currency is expected to 
depreciate in terms of dollars. In contrast, the lower left-hand quadrant repre- 
sents a foreign currency premium, for the forward exchange rate is less than the 
spot rate. 

At a moment in time, covered interest-rate parity tends to prevail for the 
United States, the European Monetary Union, Britain, Switzerland, Japan and a 
few other advanced industrial countries. That is, there is a precise offsetting rela- 
tionship between differences in interest rates between two countries and the for- 
ward exchange rate relative to the spot rate. The difference between the forward 
and spot exchange rates, and whether one country's currency is at a premium or a 
discount relative to the other, are driven by differences in short-term interest 
rates. In turn, these differences are determined primarily by actions of central 
banks. Whichever country has the lower interest rate, that currency will trade at a 
forward-rate premium relative to the other country's currency. 

Empirical Evidence Concerning IRP 
Does this mean that IRP prevails between all sets of currencies at all times? For Eu- 
ropean and other currencies, where there is largely an absence of imperfections, 
IRP generally holds within the limits of transaction costs. While the relations

hi

p is 
strong for short-term interest rates, it weakens for longer maturities. For countries 
with restrictions on exchange, and tax and other imperfections, IRE' is not expected 
because covered interest arbitrage is not possible. 

Looking at IRP another way, known as uncovered interest rate parity, the 
question is whether the change in the actual exchange rate between two countries 
equals that previously implied by the interest-rate differential. In other words, 
does an unbiased expectations hypothesis hold? Evidence through the early 1990s 
rejected this equality. 

High-interest-rate countries provided a higher net return, taking account of 
exchange-rate changes, than did low-interest-rate countries? Although the cur- 
rency of a high-interest-rate country may depreciate over time, it was not enough 

'Geert Bekaert and Robert J. Hodrick, "On Biases in the Measurement of Foreign Exchange Risk Premiums," 
journal of lniernational M o n q  and Finance, 12 (1993), 115-38; and Piet Sercu and Raman Uppai. I~~leniational Finnncial 
Mnrkris nnd rheFirm (Cincinnati, O H :  South-Western, 1995), Chap. 14. For a review of the evidence, see Charles Engel, 
"The Forward Discount Anomaly and the Risk Premium: A Survey of Recent Evidence," working paper, National 
B w a u  of Economic Research (October 1995). 
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to offset the yield advantage over the low-interest-rate country. However, the evi- 
dence from the mid-1990s on was not so clear. During this timeframe the equality 
more nearly prevailed. 

STRUCTURING INTERNATIONAL 
TRADE TRANSACTIONS 

Foreign trade differs from domestic trade with respect to the instruments and doc- 
uments employed. Most domestic sales are on open-account credit; the customer is 
billed and has so many days to pay. In international trade, sellers are seldom able 
to obtain as accurate or as thorough credit information on potential buyers as they 
are in domestic sales. Communication is more cumbersome, and transportation of 
the goods is slower and less certain. Moreover, the channels for legal settlement in 
cases of default are more complicated and more costly to pursue. For these rea- 
sons, procedures for international trade &r from those for domestic trade. There 
are three key documents: an order to pay, or draft; a bill of lading, which involves 
the physical movement of the goods; and a letter of credit, which guarantees the 
creditworthiness of the buyer. We examine each in turn. This is followed by other 
means for facilitating trade: countertrading, factoring, and forfaiting. 

A number of devices 
facthtate trade trans- The Trade Draft 
acttons: trade drafts, bills The international draft, sometimes called a bill of exchange, is simply a written 
of lading, letters of credlt, statement by the exporter ordering the importer to pay a specific amount of 
countertrading, factoring, money at a specific time. Although the word order may seem harsh, it is the cus- 
and forfalttng. tornary way of doing business internationally. The draft may be either a sight 

draft or a time draft. A sight draft is payable on presentation to the party to whom 
the draft is addressed. This party is known as the drawee. If the drawee, or im- 
porter, does not pay the amount specified on presentation of the draft, he or she 
defaults, and redressment is achieved through the letter of credit arrangement to 
be discussed later. A time draft is not payable until a specified future date. For ex- 
ample, a time draft might be payable 90 days after sight, an example of which is 
shown in Fig. 25-7. 
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Time draft 

$10,000.00 January 5,2002 

------ Ninety ----- - Days after sight 

Pay to the order of OURSELVES 

Tenthousandandno/lW---------------------- Dollars 

To 
Darts Imports 

Hamburg, Germany J.  Kelly Company Exporters 
Palo Alto, California, U.S.A. 

Several features should be noted about the draft. First, it is an unconditional 
order in writing signed by the drawer, the exporter. It specifies an exact amount of 
money that the drawee, the importer, must pay. Finally, it specifies an exact inter- 
val after sight at which time this amount must be paid. Upon presentation of the 
time draft to the drawee, it is accepted. The acceptance can be by either the 
drawee or a bank. If the drawee accepts the draft, he or she acknowledges in writ- 
ing on the back of the draft the obligation to pay the amount specified 90 days 
hence. The draft then is known as a trade acceptance. If a bank accepts the draft, it 
is known as a bankers' acceptance. The bank accepts responsibility for payment 
and thereby substitutes its creditworthiness for that of the drawee. 

If the bank is large and well known-and most banks accepting drafts are- 
the instrument becomes highly marketable upon acceptance. As a result, the 
drawer, or exporter, does not have to hold the draft until the due date; he or she 
can sell it in the market. In fact, an active market exists for bankers' acceptances of 
well-known banks. A 90-day draft for $10,000 may be accepted by a well-known 
bank. Say that 90-day interest rates in the bankers' acceptance market are 8 per- 
cent. The drawer then could sell the draft to an investor for $9,800, or 
$10,000 - [$10,000 X .08(90/360)]. At the end of 90 days, the investor would pre- 
sent the acceptance to the accepting bank for payment and would receive $10,000. 
Thus, the existence of a strong secondary market for bankers' acceptances has fa- 
cilitated international trade by providing liquidity to the exporter. 

Bills of Lading 
A bill of lading is a shipping document used in the transportation of goods from 
the exporter to the importer. It has several functions. First, it serves as a receipt 
from the transportation company to the exporter, showing that specified goods 
have been received. Second, it serves as a contract between the transportation 
company and the exporter to ship the goods and deliver them to a specific party at 
a specific point of destination. Finally, the bill of lading can serve as a document of 
title. It gives the holder title to the goods. The importer cannot take title until re- 
ceipt of the bill of lading from the transportation company or its agent. This bill 
will not be released until the importer satisfies all the conditions of the draft. 

The bill of lading accompanies the draft, and the procedures by which the two 
are handled are well established. Banks and other institutions able to handle these 
documents efficiently exist in virtually every country. Moreover, the procedures by 
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which goods are transferred internationally are well grounded in international law. 
These procedures allow an exporter in one country to sell goods to an unknown im- 
porter in another and not release possession of the goods until paid, if there is a 
sight draft, or until the obligation is acknowledged, if there is a time draft. 

Letters of Credit 
A commercial letter of credit is issued by a bank on behalf of the importer. In the 
document, the bank agrees to honor a draft drawn on the importer, provided the 
bill of lading and other details are in order. In essence, the bank substitutes its 
credit for that of the importer. Obviously, the local bank will not issue a letter of 
credit unless it feels the importer is creditworthy and will pay the draft. The letter 
of credit arrangement pretty much eliminates the exporter's risk in selling goods 
to an unknown importer in another counhy. 

Illustration of a Confirmed Letter The arrangement is strengthened further if a 
bank in the exporter's country confirms the letter of credit. A New York exporter 
wishes to ship goods to a Brazilian importer located in Rio de Janeiro. The im- 
porter's bank in Rio regards the importer as a sound credit risk and is willing to is- 
sue a letter of credit guaranteeing payment for the goods when they are received. 
Thus, the Rio bank substitutes its credit for that of the importer. The contract is 
now between the Rio bank and the beneficiary of the letter of credit, the New York 
exporter. The exporter may wish to work through her bank, because she has little 
knowledge of the Rio bank. She asks her New York bank to confirm the Rio bank's 
letter of credit. If the New York bank is satisfied with the creditworthiness of the 
Rio bank, it will agree to do so. When it does, it obligates itself to honor drafts 
drawn in keeping with the letter of credit arrangement. 

Thus, when the exporter ships the goods, she draws a draft in accordance 
with the terms of the letter of credit arrangement. She presents the draft to her 
New York bank and the bank pays her the amount designated, assuming all the 
conditions of shipment are met. As a result of this arrangement, the exporter has 
her money, with no worries about payment. The New York bank then forwards the 
draft and other documents to the Rio bank. Upon affirming that the goods have 
been shipped in a proper manner, the Rio bank honors the draft and pays the New 
York bank. In turn, it goes to the Brazilian importer and collects from him once the 
goods have arrived in Rio and are delivered. 

Facilitation of Trade From the description, it is easy to see why the letter of 
credit facilitates international trade. Rather than extending credit directly to an im- 
porter, the exporter relies on one or more banks, and their creditworthiness is sub- 
stituted for that of the importer. The letter itself can be either irrcuocable or revoca- 
ble, but drafts drawn under an irrevocable letter must be honored by the issuing 
bank. This obligation can be neither canceled nor modified without the consent of 
all parties. On the other hand, a revocable letter of credit can be canceled or 
amended by the issuing bank. A revocable letter specifies an arrangement for pay- 
ment but is no guarantee that the draft will be paid. Most letters of credit are irre- 
vocable, and the process described assumes an irrevocable letter. 

The three documents described-the draft, the bill of lading, and the letter of 
credit-are required in most international transactions. Established procedures ex- 
ist for doing business on this basis. Together, they afford the exporter protection in 
selling goods to unknown importers in other countries. They also give the importer 
assurance that the goods will be shipped and delivered in a proper manner. 
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Countertrading 
- 

In addition to the documents used to facilitate a standard transaction, there are 
more customized means for financing trade. One method is the countertrade. A 
countertrade agreement is where the selling party accepts payment in the form of 
goods as opposed to currency. When exchange restrictions and other difficulties 
preclude payment in hard currencies, such as dollars and yen, it may be necessary 
to accept goods instead. These goods may be produced in the country involved, 
but this need not be the case. Countertrading is nothing more than bartering. One 
needs to be mindful that there are risks in accepting goods in lieu of a hard cur- 
rency. Quality and standardization on receipt may differ from what was promised. 
There may be volatility in prices, if indeed a viable market exists at all. Although 
the method involves risk, countertrade associations and consultants, together with 
other infrastructure, have developed to facilitate this means of trade. 

Factoring 
Factoring exports is like factoring domestic receivables, which we took up in Chap- 
ter 16. The factor assumes the credit risk, so the exporter is assured of being paid. 
The typical fee is around 2 percent of the value of the overseas shipment. Before the 
receivable is collected, a cash advance is possible for upward to 90 percent of the 
shipment's value. For such an advance, the exporter pays interest, and this is over 
and above the factor's fee. Most factors will not do business with an exporter un- 
less the volume is reasonably large, say at least $2 million in annual transactions. 
Also, the factor can reject certain accounts that it deems too risky. For accounts that 
are accepted, the main advantage to the exporter is the peace of mind that comes in 
entrusting collections to a factor with international contacts and experience. 

Forfaiting 
Forfaiting is a means of financing trade which resembles factoring. An exporter 
who is owed money evidenced by a longer-term note, as opposed to a receivable, 
sells the note to a financial institution at a discount. The discount reflects the 
length of time the note has to maturity as well as the credit risk of its drawer. Usu- 
ally the note is for 6 months or longer and involves larger transactions. A financial 
institution would not engage in forfaiting a $9,600 note but might if it were for 
$180,000. In addition to an interest rate embraced in the discount, the financial in- 
stitution often charges a commitment fee. Forfaiting brokers exist for arranging 
deals, but one can go directly to a financial institution. One advantage to forfaiting 
is that it is relatively quick to arrange, often taking no more than 2 weeks. 

b,, Summary 

The financial manager is increasingly becom- future rates of exchange between two curren- 
ing involved in global product and financial cies. Owing to market segmentation, foreign 
markets. The globalization movement means projects sometimes afford risk-reduction prop- 
that investment and financing decisions must erties that are not available in domestic proj- 
be made in an international arena. Capital ects. If capital markets are partially seg- 
budgeting, for example, embraces estimates of mented, diversification of stock internationally 
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may reduce portfolio risk further than can be 
accomplished through domestic stock diversi- 
fication. Expansion abroad is undertaken to 
go into new markets, acquire less costly pro- 
duction facilities, and secure raw materials. A 
number of factors make foreign investment 
different from domestic investment. Taxation 
is different, and there are risks present in po- 
litical conditions. 

A company faces three types of risk in its 
foreign operations: translation exposure, trans- 
actions exposure, and economic exposure. 
Translation exposure is the change in accounting 
income and balance sheet statements caused by 
changes in exchange rates. T~ansacfions exposure 
relates to settling a particular transaction, like 
open account credit, at one exchange rate when 
the obligation was booked at another. Economic 
exposure has to do with the impact of changing 
exchange rates on the existing balance sheet of 
a foreign subsidiary and on the expected future 
repatriated cash flows. Two frameworks were 
presented for measuring the degree of eco- 
nomic exposure. The first aggregated the indi- 
vidual exposure coefficients for all balance sheet 
items. 

The second measured the degree of net 
exposure for expected future cash flows. This 
was net of any natural hedge, where local cur- 
rency margins adjust naturally to offset a 
change in exchange rates. A natural hedge de- 
pends on the degree to which prices and costs 
are globally determined or domestically deter- 
mined. A relationship can be plotted between 
the value of repatriated cash flows and the ex- 
change rate. The direction of the line and its 
steepness tells us whether or not we are hurt if 
the foreign currency appreciates (depreciates) 
in value and the degree of exposure. Net expo- 
sure is that which remains after any natural 
hedge. 

A company can protect itself against any 
net exposure by several devices. If the expo- 
sure is short-term in nature, it can adjust in- 
tracompany accounts in what is known as an 
operating hedge. For longer-term exposure, it 
can undertake a hedge by financing in differ- 
ent currencies. The major sources of interna- 
tional financing are commercial banks, dis- 

counted trade drafts, Eurodollar loans, and in- 
ternational bonds. The last includes Eu- 
robonds, foreign bonds, floating-rate notes 
linked to LIBOR, currency-option bonds, and 
multiple-currency bonds. 

Finally, there are currency hedges, which 
include forward contracts, futures contracts, cur- 
rency options, and cmency swaps. For the first, 
one buys a forward contract for the exchange of 
one currency for another at a specific future date 
and at an exchange ratio set in advance. For this 
protection, there is a cost that is determined by 
the difference in the forward and spot exchange 
rates. Currency futures contracts are like forward 
contracts in function, but there are differences in 
settlement and other features. Currency options 
afford protection against "one-sided risk. Fi- 
nally, currency swaps are an important longer- 
term risk-shifting device. Here, two parties ex- 
change debt obligations in different m n c i e s .  
Often currency swaps are combined with interest- 
rate swaps. 

Certain underlying theories provide a 
better understanding of the relationship be- 
tween inflation, interest rates, and exchange 
rates. Purchasing power parity is the idea that 
a basket of goods should sell at the same price 
internationally, after factoring into account ex- 
change rates. Relative inflation has an impor- 
tant influence on exchange rates and on rela- 
tive interest rates. Interest-rate parity suggests 
that the difference between forward and spot 
currency exchange rates can be explained by 
differences in nominal interest rates between 
two countries. 

Three principal documents are involved in 
international trade. The draft is an order by the 
exporter to the importer to pay a specified 
amount of money either upon presentation of 
the draft or a certain number of days after pre- 
sentation. A bill of lading is a shipping document 
that can serve as a receipt, as a shipping contract, 
and as title to the goods involved. A letter of credit 
is an agreement b y  a bank to honor a draft 
drawn on the importer. It greatly reduces the 
risk to the exporter and may be confirmed by an- 
other bank. These three documents greatly facili- 
tate international trade. Trade may be financed 
by countertrading, factoring, and forfaiting. 
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Translation exposure relates to the accounting 
treatment of changes in exchange rates. State- 
ment No. 52 of the Financial Accounting Stan- 
dards Board deals with the translation of for- 
eign currency changes on the balance sheet and 
income statement. Under these accounting 
rules, a U.S. company must determine a func- 
tional currency for each of its foreign sub- 
sidiaries. If the subsidiary is a stand-alone op- 
eration that is integrated within a particular 
country, the functional currency may be the lo- 
cal currency; otherwise, it is the d ~ l l a r . ~  Where 
high inflation occurs (over 100 percent per an- 
nurn), the functional currency must be the dol- 
lar regardless of the conditions given. 

The functional currency used is important 
because it determines the translation process. If 
the local currency is used, all assets and liabili- 
ties are translated at the current rate of ex- 
change. Moreover, translation gains or losses 
are not reflected in the income statement, but 
rather are recognized in owners' equity as a 
translation adjustment. The fact that such ad- 
justments do not affect accounting income is 
appealing to many companies. If the functional 
currency is the dollar, however, this is not the 
case. Gains or losses are reflected in the income 
statement of the parent company using what is 
known as the temporal method. In general, the 
use of the dollar as the functional currency re- 
sults in greater fluctuations in accounting in- 
come, but in smaller fluctuations in balance 
sheet items than does the use of the local cur- 
rency. Let us examine the differences. 

DifJeerences in Methods 
With the dollar as the functional currency, bal- 
ance sheet and income statement items are cat- 
egorized as to historical exchange rates or as to 
current exchange rates. Cash, receivables, lia- 
bilities, sales, expenses, and taxes are trans- 
lated using current exchange rates, whereas in- 
ventories, plant and equipment, equity, cost of 
goods sold, and depreciation are translated at 

the historical exchange rates existing at the 
time of the transactions. This differs from the 
situation where the local currency is used as 
the functional currency; here all items are 
translated at current exchange rates. 

To illustrate, a company we shall call 
Richmond Precision Instruments has a sub- 
sidiary in the Kingdom of Spamany where the 
currency is the Liso. At the first of the year, the 
exchange rate is 8 lisos to the dollar, and that 
rate has prevailed for many years. During 
20x2, however, the Liso declines steadily in 
value to 10 lisos to the dollar at year end. The 
average exchange rate during the year is 9 lisos 
to the dollar. Table 25A-1 shows the balance 
sheet and the income statement for the foreign 
subsidiary at the beginning and at the end of 
the year and the effect of the method of transla- 
tion. 

Taking the balance sheet first, the 
12/31/x1 date serves as a base, and the dollar 
statement in column 3 is simply the liso 
amounts shown in column 1 divided by the ex- 
change rate of 8 lisos to the dollar. For the two 
separate dollar statements at 12/31/x2, shown 
in the last two columns, we see that cash, re- 
ceivables, current liabilities, and long-term 
debt are the same for both methods of account- 
ing. These amounts are determined on a cur- 
rent exchange rate basis by dividing the 
amounts shown in column 2 by the exchange 
rate at year end of 10 lisos to the dollar. For the 
local functional currency statement, column 4, 
inventories and fixed assets are determined in 
the same manner, that is, by use of the current 
exchange rate. For the dollar functional cur- 
rency statement, inventories and fixed assets 
are valued using historical exchange rates. Be- 
cause cost of goods sold equals beginning in- 
ventory, the ending inventory is purchased 
throughout the year. Assuming steady pur- 
chases, we divide the ending liso amount by 
the average exchange rate (9 to 1) to obtain 
$500,000. Using historical exchange rates again, 

Various criteria are used to determine if the foreign subsidiary is sclf-contained, including whether sales, la- 
bor, other costs, and debt are primarily dominated in the local currency Also, the nature and magnitude of intercom- 
pany transactions are important. Under certain circumstances, it is possible for a forelp currency other than thc local 
one to be used. 



Chapter 25  International Financial Management  779 

T A B L E  2 5 A - 1  
Foreign Subsidiary, Richmond Precision Instruments 

net fixed assets are determined by dividing the FinaUy, the change in retained earnings is a 
liso amount at year end by the earlier 8 lisos to residual. (We defer until the discussion of the in- 
the dollar exchange rate. The common stock ac- come statement the accumulated translation ad- 
count is carried at the base amount under both justment item.) Because of the upward adjust- 
methods. ment in inventories and fixed assets, total assets 



780 P a r t  V I I  E x p a n s i o n  a n d  C o n t r a c t i o n  

are higher with the dollar functional currency 
(temporal method) than they are with the local 
functional currency (current method). The oppo- 
site would occur in our example if the liso in- 
creased in value relative to the dollar. We see that 
there is substantially more change in total assets 
when a local functional currency is used than 
when a dollar functional currency is employed. 

The opposite occurs for the income state- 
ment. In our example, sales are adjusted by the 
average exchange rate that prevailed during the 
year (9 to 1) for both accounting methods. For 
column 4, local functional currency, all cost and 
expense items are adjusted by this exchange 
rate. For the last column, dollar functional cur- 
rency, cost of goods sold, and depreciation are 
translated at historical exchange rates (8 to I), 
whereas the other items are translated at the 
current average rate (9 to 1). We see that operat- 
ing income and net income are larger when the 
local functional currency is used than when the 
functional currency is the dollar. For the latter 
method, the translation gain is factored in, so 
that net income agrees with the change in re- 
tained earnings from 12/31/x1 to 12/31/x2. We 
see that this change is $845 - $750 = $95. In 
contrast, when the functional currency is local, 
the translation adjustment occurs after the in- 
come figure of $111. The adjustment is that 
amount, -$176, that, together with net income, 
brings the liability and net worth part of the 
balance sheet into balance. This amount then is 
added to the sum of past translation adjust- 
ments to obtain the new accumulated transla- 
tion adjustment figure that appears on the bal- 
ance sheet. As we assume past adjustments 
total zero, this item becomes $176.  

Thus, the translation adjustments for the 
two methods are in opposite directions. Should 
the liso increase in value relative to the dollar, 
the effect would be the reverse of that illus- 
trated: Operating income would be higher if 
the functional currency were the dollar. 

Implications 
Because translation gains or losses are not re- 
flected directly on the income statement, re- 
ported operating income tends to fluctuate less 
when the functional currency is local than 
when it is the dollar. However, the variability 
of balance sheet items is increased, owing to 
the translation of all items by the current ex- 
change rate. Because many corporate execu- 
tives are concerned with accounting income, 
FASB No. 52 is popular, as long as a subsidiary 
qualifies for a local functional currency. How- 
ever, this accounting method also has its draw- 
backs. For one thing, it distorts the balance 
sheet and the historical cost numbers. More- 
over, it may cause return on asset calculations 
and other measures of return to be meaning- 
less. It is simply inconsistent with the nature of 
other accounting rules, w

hi

ch are based on his- 
torical costs. Most financial ratios are affected 
by the functional currency employed, so the fi- 
nancial analyst must be careful when foreign 
subsidiaries account for a sizable portion of a 
company's operations. The method also has 
been criticized for not allowing proper assess- 
ment of the parent's likely future cash flows. In 
summary, there is no universally satisfactory 
way to treat foreign currency translations, and 
the accounting profession continues to struggle 
with the issue. 

Self-correction Problems 

1. The following exchange rates prevail in the foreign currency market: 

U.S. Dollars 
Required to 

Buy One Unit 

Spamany (liso) ,100 
Britland (ounce) 1.500 
Chilaquay (peso) ,015 
Trance (franc) ,130 
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Determine the number of: 
a. Spamany lisos that can be acquired for $1,000. 
b. Dollars that 30 Britland ounces will buy. 
c. Chilaquay pesos that $900 will acquire. 
d. Dollars that 100 Trench francs will purchase. 
e. Shopan ben that $50 will acquire. 

2. Zike Athletic Shoe Company sells to a wholesaler in Germany. The purchase 
price of a shipment is 50,000 Euros with terms of 90 days. Upon payment, 
Zike will convert the Euros to dollars. The present spot rate for dollars per 
Euro is 0.980, whereas the 90-day forward rate is 0.984. 

a. If Zike were to hedge its foreign exchange risk, what would it do? 
What are the transactions necessary? 

b. Is the Euro at a premium or at a discount? 
c. What is the implied difference in interest rates between the two cur- 

rencies? (Use interest-rate parity assumptions.) 
3. (Appendix) Fog Industries, Inc., has a subsidiary in Lolland where the cur- 

rency is the guildnote. The exchange rate at the beginning of the year is 3 
guildnotes to the dollar; at the end of the year, it is 2.5 guildnotes, as the guild- 
note strengthens in value. The subsidiary's balance sheets at the two points in 
time and the income statement for the year are as follows (in thousands): 

In Guildnotes 

Balance Sheet 

Cash 
Receivables 
Inventories (FIFO) 
Net fived assets 

Total 

Current liabilities 
Common stock 
Retained earnings 

Total 

Income Statement 

Sales 10,400 
Cost of goods sold 6,000 
Depreciation 300 
Expenses 2,400 
Taxes 900 

Operating income 800 

The historical exchange rate for the fixed assets is 3 gulldnotes to the dollar. The 
historical cost exchange rate for inventories and cost of goods sold, using the dol- 
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lar as the functional currency, is 2.70. Using the pldnote, it is 2.60 for cost of 
goods sold purposes. The average exchange rate for the year is 2.75 gddnotes to 
the dollar, and sales, depreciation, expenses, and taxes paid are steady through- 
out the year. Also assume no previous translation adjustments. On the basis of 
this information, determine to the nearest thousand dollars the balance sheet and 
income statement for 12/31/x2, assuming that the functional currency is the 
guildnote. Assuming that it is the dollar, what are the differences? 

Prob lems 

1. The following spot rates are observed in the foreign currency market: 

Foreign Currency 
Currency per 0,s. Dollar 

Britain (pound) .62 
Netherlands (guilder) 1.90 
Sweden (krona) 6.40 
Switzerland (franc) 1.50 
Italy (lira) 1,300.00 
Japan (yen) 140.00 

On the basis of this information, compute to the nearest second decimal the 
number of: 

a. British pounds that can be acquired for $100. 
b. Dollars that 50 Dutch guilders (a European Monetary Union legacy 

currency) will buy. 
c. Swedish krona that can be acquired for $40. 
d. Dollars that 200 Swiss francs can buy. 
e. Italian lira (an EMU legacy currency) that can be acquired for $10. 
f. Dollars that 1,000 Japanese yen will buy. 

2. The U.S. Imports Company purchased 100,000 deutschemarks (an EMU 
legacy currency) worth of machines from a firm in Dortmund, Germany. The 
value of the dollar in terms of the mark has been decreasing. The firm in 
Dortmund offers 2/10, net 90 terms. The spot rate for the mark is $.55; the 90- 
day forward rate is $56. 

a. Compute the dollar cost of paying the account within the 10 days. 
b. Compute the dollar cost of buying a forward contract to liquidate the 

account in 90 days. 
c. The differential between parts a and b is the result of the time value of 

money (the discount for prepayment) and protection from currency 
value fluctuation. Determine the magnitude of each of these compo- 
nents. 

3. Loco Boost Vehicles, Inc., is considering a new plant in the Netherlands. The 
plant will cost 26 million guilders. Incremental cash flows are expected to be 
3 million guilders per year for the first 3 years, 4 million guilders the next 3,5 
million guilders in years 7 through 9, and 6 million guilders in years 10 
through 19, after which the project will terminate with no residual value. The 
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present exchange rate is 1.90 guilders per dollar. The required rate of return 
on repatriated dollars is 16 percent. 

a. If the exchange rate stays at 1.90, what is the project's net present 
value? 

b. If the guilder appreciates to 1.84 for years 1-3, to 1.78 for years 4-6, to 
1.72 for years 7-9, and to 1.65 for years 10-19, what happens to the net 
present value? 

4. Fleur du Lac, a French company, has shipped goods to an American importer 
under a letter of credit arrangement, which calls for payment at the end of 90 
days. The invoice is for $124,000. Presently the exchange rate is 5.70 French 
francs (an EMU legacy currency) to the dollar. If the French franc were to 
strengthen by 5 percent by the end of 90 days, what would be the transac- 
tion's gain or loss in French francs? If it were to weaken by 5 percent, what 
would happen? (Note: Make all calculations in francs per dollar.) 

5. Itoh Selangor Berhad is the Malaysian subsidiary of USD Corporation. 
Presently the subsidiary has the following balance sheet items expressed in 
U.S. dollar equivalents using book values (in millions): 

Monetary assets $24 
Inventories 16 

Value of operating capacity - 30 
Total assets $70 - - 

Monetary liabilities $40 
Shareholders' equity 30 - 

Total liabilities and equity $70 
= 

The market values of monetary assets and liabilities are the same as book val- 
ues, whereas inventories are 1.25 times book value and the value of operating 
capacity is 1.667 times book value. Suppose the exposure coefficients for these 
two assets are .5 and .2, respectively, for the Malaysian ringgit/U.S. dollar ex- 
change rate. Using the Hekrnan framework, what is the net aggregate market 
value exposure for the subsidiary and its aggregate exposure coefficient (on 
equity)? 

6. Wheat sells for $4.00 a bushel in the United States. The price in Canada is 
Can.$4.56. The exchange rate is 1.2 Canadian dollars to 1 U.S. dollar. Does 
purchasing power parity exist? If not, what changes would need to occur for 
it to exist? 

7. Presently, the dollar is worth 140 Japanese yen in the spot market. The inter- 
est rate in Japan on 90-day government securities is 4 percent; it is 8 percent 
in the United States. 

a. If the interest-rate parity theorem holds, what is the implied 90-day 
forward exchange rate in yen per dollar? 

b. What would be implied if the U.S. interest rate were 6 percent? 
8. Cordova Leather Company is in a 38 percent U.S. tax bracket. It has sales 

branches in Algeria and in Spain, each of which generates earnings of 
$200,000 before taxes. If the effective income tax rate is 52 percent in Algeria 
and 35 percent in Spain, what total U.S. and foreign taxes will Cordova pay 
on the above earnings? 
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9. McDonnoughs Hamburger Company wishes to lend $500,000 to its Japanese 
subsidiary. At the same time, Yasufuku Heavy Industries is interested in making 
a medium-tern loan of approximately the same amount to its U.S. subsidiary. 
The two parties are brought together by an investment bank for the purpose of 
making parallel loans. McDonnoughs will lend $500,000 to the U.S. subsidiary 
of Yasufuku for 4 years at 13 percent. Principal and interest are payable only at 
the end of the fourth year, with interest compounding annually. Yasufuku will 
lend the Japanese subsidiary of McDonnoughs 70 million yen for 4 years at 10 
percent. Again the principal and interest (annual compounding) are payable at 
the end. The current exchange rate is 140 yen to the dollar. However, the dollar 
is expected to decline by 5 yen to the dollar per year over the next 4 years. 

a. If these expectations prove to be correct, what will be the dollar equiv- 
alent of principal and interest payments to Yasufuku at the end of 4 
years? 

b. What total dollars will McDonnoughs receive at the end of 4 years 
from the payment of principal and interest on its loan by the U.S. sub- 
sidiary of Yasufuku? 

c.  Which party is better off with the parallel loan arrangement? What 
would happen if the yen did not change in value? 

10. The govemment of ZwiJl presently encourages investment in the country. 
Comstock International Mining Corporation, a U.S. company, is planning to 
open a new copper mine in ZwiU. The front-end investment is expected to be 
$25 million, after which cash flows are expected to be more than sufficient to 
cover further capital needs. Preliminary exploration findings suggest that the 
project is likely to be very profitable, providing an expected internal rate of re- 
turn of 34 percent, based on business considerations alone. The government of 
Zwill, like that of many countries, is unstable. The management of Comstock, 
trying to assess this instability and its consequences, forecasts a 10 percent 
probability that the government will be overthrown and a new government 
will expropriate the property with no compensation. The full $25 million 
would be lost, and the internal rate of return would be -100 percent. There 
also is a 15 percent probability that the government will be overthrown but that 
the new government will make partial payment for the properties; this would 
result in an internal rate of return of -40 percent. Finally, there is a 15 percent 
probability that the present government will stay in power, but that it will 
change its policy on repatriation of profits. More specifically, it will allow the 
corporation to repatriate its original investment, $25 million, but all other cash 
flows generated by the project would have to be reinvested in the host country 
forever. These probabilities still leave a 60 percent chance that a 34 percent in- 
ternal rate of r&um will be achieved. ~ i v e n  these political risks, approximate 
the likely return to Comstock. Should the mining venture be undertaken? 

1. a. $1,000/.100 = 10,000 lisos 
b. 30 x $1,500 = $45 
c. $900/.015 = 60,000 pesos 
d. 100 x 5.13 = $13 
e. $50/.005 = 10,000 ben 
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2. a. It would hedge by selling Euros forward 90 days. Upon delivery of 

50,000 Euros in 90 days, it would receive €50,000 x 0.984 = $49,200. If 
it were to receive payment today, Zike would get €50,000 x 0.980 = 
$49,000. 

b. The Euro is at a premium because the 90-day forward rate of dollars 
per Euro is greater than the current spot rate. 

c. [(0.980 - 0.984)/0.980] x [365/90] = -0.0166. The differential in interest 
rates is approximately -1.66 percent. This means that if interest-rate 
parity holds, interest rates in the United States should be approxi- 
mately 1.66 percent higher than 90-day Euro denominated interest 
rates for European Monetary Union countries. 

3. In dollars, December 31,20x2: 

Functional Functional 
Currency Currency 
Guildnote Dollar 

Balance Sheet 

Cash $ 160 $ 160 
Receivables 880 880 
Inventories 800 741 
Net fixed assets 720 600 - - 

Total $2,560 $2,381 - - - - 

Current liabilities $ 760 $ 760 
Common stock 200 200 
Retained earnings 

($1,033 at 12/31/x1) 1,198 1,421 
Accumulated translation 

adjustment 402 - - 
Total $2,560 $2,381 - - 

Income Statement 

Sales $3,782 $3,782 
Cost of goods sold 2,308 2,222 
Depreciation 109 100 
Expenses 873 873 
Taxes 327 327 - - 

Operating income $ 165 $ 260 
Translation gain 128 - - 

Net income $ 165 $ 388 - - 
Translation adjustment = $402 

When the guildnote is used as the functional currency, all balance sheet items 
except common stock and retained earnings are translated at the current ex- 
change rate, 2.50. All income statement items are translated at the average ex- 
change rate for the year, 2.75, except cost of goods sold, which is translated 
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at 2.60. Net income is a residual, after deducting costs and expenses from 
sales. Retained earnings are net income, $165, plus retained earnings at the 
beginning of the year, $1,033, to give $1,198. The translation adjustment is 
that amount necessary to bring about an equality in the two totals on the bal- 
ance sheet. It is $402. For the dollar as the functional currency, inventories 
and cost of goods sold are translated at the historical exchange rate of 2.70, 
and fixed assets and depreciation at the historical exchange rate of 3.00. Other 
items are translated in the same manner as with the other method. Retained 
earnings are a balancing factor to bring equality between the balance sheet to- 
tals. Operating income is a residual. The translation gain is that amount nec- 
essary to make net income equal to the change in retained earnings: $1,421 - 
$1,033 = $388 - $260 = $128. Depending on the accounting method, income is 
more variable with the dollar as the functional currency, whereas balance 
sheet totals are more variable with the guildnote as the functional currency. 
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Normal Probabilitv Distribution Table* 
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debt, 292-296,357-358 
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national/i-egional distribution, 179-182 
NPV (net-present value), 181-182 
ratlos, 350 

Competitive advantage, 199-200 
Compound interest, 11-18. See also 

Interest 
annuities, 18-19 
cash flow methods, 144 
continuous compounding, 20 
infinite compounding, 16 
quarterly, 14-16 
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Coni-oy Robert M., 327 
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management, 704 
options, 654-659 

Controls 
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bankruptcies, 224-225,268-270,556 
benefits relative to liquidity, 4 3 M 3 1  - ~ 

capital 
Modigliani-Miller position, 

257-261 
overall cost, 221-223 
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Costs (continued) 
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Crouhy, Michel, 656 
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Currency 
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futures, 764 
market hedges, 761-766 
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Currency-option bonds, 760 
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Treasury yield, 536-537 
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Daley, Lane, 722 
Dann, Lany Y., 323 
Data availability, 204-206 
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Dates 

ex-dividend, 310 
expiration, 105-104 

Datings, 454,489 
DDM (dividend discount model), 

221-223 
DeAngelo, Harry, 263,331 
DeAngelo, Linda, 331 
Debentures, 593 
Debt 

accounts receivable assignment, 
497-499 

after-tax cash flows, 552-553 
analysis, 551-552 
Black-Scholes option model, 112-118 
bonds. See Bonds 
buy/borrow decision, 550 
capacity, 295296 
capital structure. See Capital structure 
cash-flow servicing, 292-296 
chattel mortgages, 501,505 
company structures, 483488 
convertible securities, 620622 
cost of, 209 
credit. See Credit 
debt-tc-equity ratio, 408 
dividend/share repurchase policies, 

329 
divisional required returns, 218-219 
equity-linked, 594-594 
financing, 593 
fixed-income financing, 589 
hedging, 484-485 
holders versus equity holders, 272 
interest rates, 494-495 
intermediate-term, 5 9 M 0 5  
inventories, 50&503 
LBO (leveraged buyout), 726 
maturity, 485 
Modighni-Miller approach, 260-261 
MVA (market value added), 214 
options, 121,655 
plus option, 624 
proportion of, 274 
ratios, 296,357-358 
receipts, 394 
required rates of return, 213 

secured lending arrangements, 496-503 
service coverage, 293-294 
stock income, 265 
tax shields, 263-264 
trust receipt loans, 501-502 
unsecured short term loans, 493496 

Debt-to-equity ratio, 208 
Debtor-in-possession (DIP), 733 
Decisions 

dividend/share repurchase polices, 
32E-331 

replacement, 136-138 
trees, 179 

Declaration of stock splits, 327 
DECS (Dividend Enhanced Cumulative 

Stock), 629,631 
Deductions, prior deduction methods, 

359 
Default risk 

credit, 454-455 
pricing, 537-540 

Defaults 
loans, 506 
swaps, 666 

Defensive tactics (mergers), 702 
Deferred provisions, 596 
Defined benefit plans, 606 
Defined contribution plan, 606 
Deltas, options, 111 
Demand time, safety stock, 468 
Denis, David J., 730 
Denis, Diane K., 730 
Dependence 

cash flows, 171 
proposals, 142-143 

Deposit transfer checks, 431 
Depreciation, 136-138,294 

ADR (asset depreciation range), 146 
cash flow, 146-148 

Derivatives 
credit, 664-666 
securities, 645-646 

Deriving surrogate returns, 202 
Determining option values, 111-112 
Deviations from expected cash flows, 398 
Deviations, standardizing, 168 
Devices, antitakeover, 703-704 
Diamond, Douglas W., 275,488 
Differentials, yield, 532-533 
Diluted earnings per share, warrants, 616 
Dilution, warrants, 618-619 
Diminishing returns, collections, 456 
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