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Our Reviewers Agree:

Ahighlyreadable and relevant text:

“The text is easy to read and understand. The chapters are technical in nature, but the language is
quite lucid..this book is better than my current textbooks.”

“The writing style of the chapters is simple and very approachable.”

“It is written in a lucid manner and is useful for teaching. The chapters contain some standard
material and also cover some specific approaches by specific authors.”

“The languageis lucid, the examples make the message clearer,and the emphasis on Indian examples
makes it easier to relate to our own surroundings and apply the knowledge readily.”

Uniquely detailed and provides in-depth explanation of topics:

“The text narrows down the explanation from a larger unit to individual units. This approach is not
followed in other texts and that makes this book unique and special. One really comes to know the
basics.”

“This book is much more detailed than most books I've read so far! After reading through all the
‘extra’ portions (detailed reasons for a phenomenon, for instance, while most other books would
just define the phenomenon and mention a few reasons), students can understand the topic much
better than they would have from other books.”

“Another thing that impresses me is the importance given to details and explanation. The book
scores a point with its detailed structure and ability to strengthen the basics of a student.”

Replete with a-host of innovative and value-adding features:

“The marginalia and macrofocus boxes are illuminating and make the reading quite interesting. The

online application problems are quite innovative.”

“The definitions and the extra information are highly value-adding to the readers. The end-of-
chapter readings and appendices are useful to the students who would want to learn more than what
is discussed in the chapter.”

“Where this book really shines is in the clarity and presentation of the mathematical relationships,
and its analytical content, which is clearly ahead of others. This book is far superior to any other
macroeconomics textbook written in India.”



Praise for

“Written in a lucid manner ...”
—Sanjaya Baru, Media Adviser to the Prime Minister of India and former
editor-in-chief of The Financial Express

“It is a comprehensive and complete book with excellent features.”
—Suma Damodaran, XLRI, Jam shedpur

“The book will be considered as the bible for students of economics.”
—Mihir Mahapatra, Goa Institute of Managem ent

“The novelty of the book is its excellent balance between theory and practice and the numerous examples and data.”
—Sunil Mani, Centre for Development Studies, Thiruvananthapuram

“Owning this book would be tantamount to holding a lifelong treasure.”
—XK. S. S. Uduman Mohideen, University of Madras

“A well-written book.”
—A. G. Moss, OU College for Women, Hyderabad

“Macroeconomics by Errol D’Souza is probably the first book written by an Indian author that caters significantly
to the needs of the management students.”
—Jaydeep Mukherjee, Xavier Institute of Managem ent, Bhubanesw ar

“The book is sure to get the attention of students for its lucidity.”
—Paramita Mukherjee, The ICFAI Business School, Kolkata

“The pedagogical features like macrofocus boxes, summary, test yourself, and online-application questions are
really interesting.”
—XK. C. Padhy, Institute of Management and Information Sciences,
Bhubaneswar

“Concepts are explained using Indian data, which is really good.”
—C. Bhujanga Rao, Madras School of Econom ics

“The book will provide a knowledge base to the students, researchers, and teachers in the area of macroeconomics.”
—S. N. Sahdeo, Birla Institute of Technology, Ranchi

“The depth and ‘correctness’ of theory coupled with a very clear focus on learning from the Indian economy
make it a much-needed book on macroeconomics.”
—Runa Sarkar, Indian Institute of Technology Kanpur

“The organization of the book is worth mentioning ...[The book] seeks to present the chapters in such a manner
as to facilitate comprehension of the subject on a graduated and staggered basis.”
—Prabal Kr. Sen, XLRI, Jam shedpur

“The USP of the book is the analysis of the variables in relation to real world, that is, the practical aspect of
macroeconomic variables.”
—Kumudani Sinha, Patna University

“Errol D’Souza has written a text on macroeconomics in a way that allows students to understand the basic
macroeconomic issues.”
—T. H. Thangiah, International School of Business and Media, Pune

“The book covers a wide range of macroeconomic issues and theories.”
—. Thiagarajan, Loyola Institute of Business Administration, Chennai
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Preface

It would be naive to assume that most students taking a course in economics want to
go on to specialize in the discipline. Instead, Macroeconomics understands that what
they will definitely do is participate in the economy and want to understand how policy
influences their economic lives.

Thus, the focus of this textbook rests, first and foremost, on the analysis of macro-
economic thought in terms of the intuition and underlying logic that forms its basis.

This book has been designed to help students think independently about real-
world situations, by helping them master the basic technical tools that enable them
to do this. Therefore, macroeconomics is discussed in the form in which researchers,
policy watchers, and policymakers think about the economy. This is just a part of the
unique approach of this book, which sets it apart.

Introducing Students to Foundational Issues

Most macroeconomics texts are based on the presumption that students will feel in-
timidated if they are required to grasp the methodologies essential for developing an
understanding of the basic concepts. Macroeconomics, on the other hand, bases itself
on the belief that students who are first introduced to the economic intuition behind
a fundamental concept are motivated to think more deeply about the rigour that un-
derlies the intuition.

Providing Insight into a Real-World Economy

The techniques and tools employed in this book are not discussed as ends in themselves.
Books that have the sole aim of being “accessible” are forced to be merely descriptive,
and gloss over many real-world complications. This book, on the other hand, under-
stands that students are prepared to “dirty their hands,” with technique, provided it is
not overwhelming, which helps them relate to the practical world.

Focusing on Current Issues

Over the years, macroeconomics has progressed from one controversy and school of
thought to another, and attached itself to school after school of thought. Over time,
however, some consensus has begun to emerge about the methods of the discipline.
This emphasizes thinking about macroeconomics as involving the interactions between
aggregate markets. These are where choices are made in the knowledge that they result
in current as well as future consequences—what economists refer to as intertempo-
ral models. Macroeconomics maintains focus on the most current and relevant issues,
while also understanding the fluidity of the subject.

Organization

The unique strengths of Macroeconomics are highlighted through a conceptual frame-
work, which organizes the chapters into five major modules. The following flowchart
presents an outline of the topics within the structure of the book. The topics addressed
in each of the chapters are as follows:

Part I: Definition and Measurement of Aggregate Variables

Macroeconomics studies a broad aggregation of markets in an attempt to explain what
happens in the economy as a whole rather than what goes on in an individual market.
The first building block in macroeconomics, thus, involves the definition and measure-
ment of aggregate variables.

Chapters 1and 2 define and measure aggregate measures of income, output, infla-
tion, savings, the balance of payments, and money supply in the economy. These chap-
ters also examine what the data reveal about these variables and familiarize readers
with the substance that macroeconomics deals in.

Macroeconomics, at its core, is concerned with the interaction between choices
made in four aggregate markets—the market for goods, or the demand for output; the
money market; the bonds market; and the market for labour services, which enables
the production of the output. Insights into these foundations of macroeconomics are
presented in a staggered manner in Parts I and III.
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Part Ill: Aggregate Markets in Macroeconomics

Part II examines how choices are made, given the opportunities available in each of
the aggregate markets. Having introduced readers to some of the major terms in mac-
roeconomics in Part I, Part II develops a conceptual framework that provides them
with insights into the determinants of the aggregate measures central to macroeco-
nomics. Chapters 3 to 7 deal with the foundations of macroeconomics, and are, thus,
the building blocks of the subject.

In macroeconomics, the expenditure on goods is partitioned into expenditure by
individuals on consumption and expenditure by businesses on investment. (There is
also public expenditure by a government which macroeconomists, in a first cut, take
as given or exogenous.) Chapters 3 and 4 focus on the determinants of consump-
tion and investment expenditure. Some expenditure is incurred by domestic residents
on goods produced abroad (imports). Also, some goods produced domestically are
sold abroad (exports). Chapter 5 examines the determinants of these expenditures.
Subsequently, Chapter 6 discusses the financial market—the markets for money and
bonds—and Chapter 7 deals with the market for labour.

Part Ill: Short-Run Macroeconomics

Part III discusses how the interactions of the markets discussed in Part II result in
aggregate outcomes. It combines the goods and financial markets to generate a frame-
work for considering how the demand for output and the interest rate are determined
in the short run—a period within which the economy’s capacity is underutilized and
where the price level does not vary. This is the famous workhorse IS—LM model of
macroeconomics, which is introduced in Chapter 8. The immediate short-run impacts
of macroeconomic policy, such as fiscal and monetary policy, are analysed in this
chapter.

The IS-LM model ignores the supply of output. Therefore, we need to integrate
the aggregate supply relationship with the aggregate demand relationship implicit
in the IS-LM model. This is the basic aggregate demand—aggregate supply model or
AD-AS model, which determines the price level and aggregate output in the economy
and, by implication, the level of employment, interest rate, and (for some versions
of macroeconomics) the nominal wage rate as well. This AD-AS model, discussed in
Chapter 9, is very useful when confronted with a macroeconomic question.

Given that economies are increasingly integrating themselves with the global
economy, Chapter 11 extends the basic approach of Chapter 8 to an open economy. The
openness ofan economyis not just a matter oftrading in goods and services—the extent
to which an economy that is closed to capital flows affects macroeconomic outcomes
is discussed in Chapter 11. Moreover, the way different exchange rate regimes—{fixed
versus flexible—mediate policy changes in terms of macro outcomes is also shown to
be an important insight that the closed-economy approach does not offer. Therefore,
a basic macroeconomic course would require a student to master Chapters 1to 9 and
Chapter 11.

Part IV: Macroeconomic Policy and Issues

Part IV deals with additional issues that fall within the realm of macroeconomic policy.
Chapters 10, and 12 to 15, deal with contemporary macroeconomic-policy issues. These
involve questions such as: should governments be put on a leash as far as deficits and
the incurring of debt go? What are the impacts of financial liberalization? Is unemploy-
ment the result of employer policy, or can workers collude to exclude others from the
labour market? Is a reining-in of government expenditure necessarily contractionary?
What should the operating instruments and targets of monetary policy be?

PartV: Long-Run Macroeconomics

One of the central issues in macroeconomics concerns how policy can impact the cycli-
cal fluctuations of the economy that result in variations in output, employment, and
prices. Another central issue is concerned with the questions of why some economies,
over long periods, grow faster than others. This is the subject matter of economic
growth, dealt with in Chapter 16.
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PREFACE

Features

Each chapter includes some key features aimed at helping read-
ers gain an in-depth understanding of the concepts discussed in

the chapter.

Learning Goals: The learning goals of each chapter are stated

upfront in terms of Critical Questions.

and in inventory?

later?

h

Depreciation (9.5%)

~ Indirect taxes (8.3%)

Aggregate domestic

» Figure 1.2

ponents of GOP at Market

» What is the cost of employing factor inputs such as
physical capital and labour for a firm?

» How does a firm select the optimal stock of capital?
» What is Tobin's marginal Q?

» How does the cost of external finance affect the
investment decision?

» What are the determinants of investment in housing

» How does the irreversibility of investment affect the
decision to invest now rather than to wait and invest

» What are the other circumstances applicable
tadavalaninacquntries that affect investment

Prices.  The aggregate domestic
income earned from the
production of output within
the nation is the major
component of measured GDP.
This figure is based on Table 1.1.

Source: Central Statistical Organisation,
Government of India, National Accounts
Statistics, 2006.

437.15
562.21
3117.76
853.67

653.25
207.53
14640

29341

=51697
823.57

17644
—35.67
0.96
428.59
166,90

814.03
306.60

2004-2005 |

3039.15 3817.85 4657.05
346.16 380.78 452.20
485.86 618.34 687.53
434.05 559.11 653.90
570.05 77949 961.57
587.79 609.06 72618

3673.01 5335.50 6951.31
94520 1340.94 1946.40

B
835.94 1129.36 1667.61
315.06 500.99 501.08
18527 25610 309.21
32757 42338 404.41
—633.86 =1517.65 =2294.26
1273.69 139591 1887.04
6520 6287 51.98
40.26 6.58 -68.72
2.50 6.64 0.69
566.06 75825 986.78

—182.50 —223.75 —249.69

1016.96 93135 1076.73
639.83 =121.74 —407.22

depicted. The fist is not exh

income (
) Table 1.7
| Forelgn Trade (INR Billior
Source: Reserve Bank of India, Hondbook
af Statistics on Indian Economy.
Exports 2078.52 213345
Agriculture 27288 281.44
Gems and Jewellery 33733 348.45
Chemicals and Related 268,69 288.62
Products
Engineering Goods 311.50 331.83
Textiles 51555 486.77
Imports 2645.89 2683.00
Petrol, Oil, and 71497 667.70
Lubricants
Capital Goods 408.47 471.30
Gold and Silver 21189 218.54
Chemicals—Organic 111.65 13352
and Inarganic
Pearls, Precious and 219.64 22046
Semi-precious
Stones
Trade Balance -567.37 =549.55
Invisibles (Net) - 45139 713.81
of which
Foreign Travel 79.05 158.89
Transport —68.08 —61.60
Insurance 230 0.35
Software Exports (Net) 263.08 32836
Net Factor Incomes —-227.33 —200.68
from Abroad
Transfers (Net) 599.67 75560
Current Account -115.98 164.26
Balance
Nores: [1) Only major companents of exports, imports, and invisibles have b
(2) Chemicals and pearls, precious and semi-precious stones are mainly for further processing and re-export,

Real-world Validation:
Each chapter highlights
the salience of the results
of the conceptual frame-
work developed in terms
of whether the economy’s
behaviour matches the
way theory depicts it. This
makes macroeconomics
about theory in the real
world. Graphs and tables
are used throughout the
book to explain each
concept and its application
as well.

Recent Research and
Data: Data from govern-
ment organizations like
the Central Statistical
Organisation of India
and the Reserve Bank

of India are used to
illustrate and clarify
concepts.



mportant function is

assess economie valu

. In India, for instance, all prices, wages, asset v
debts, and financial contracts are expressed in INR. A single and uniform m
sure of value makes it straiphtforward to compare different
As goods and services are exchanged for r
function—it is also natural to

“third function of money is as a :
buy goods not only today but also tomorrow and so it embodies and stands
for future purchasing power. Money can, thus, be used as a store of value or a
way of holding wealth. However, there are other assets—stocks, bonds, gold,
real estate—that ean be used as a store of value and they typically outperform
money in this role as they normally yield a higher rate of return than money.
The distinguishing feature of money is, therefore, its role as the medium of

—a device for making transactions—money
me and effort,

it that

1 to

Y € medium of exchange
sonomic value in terms of money—as a

i, Money can be used to

Summary: Each chapter ends
with a summary of the main topics

covered in the
chapter.

PREFACE

7Margin Notes: The marginalia,

or margin notes, along the text
recreate some of the student—
teacher interactions that take place
in the classroom and provide
material that is complementary
to the matter contained in the
text. These notes are also used
to summarize crucial points and
highlight definitions.

pSUMMARY

» Firms pay higher than the market-clearing wages to elicit

effort, reduce turnover, recruit better workers, and improve

worker morale,

When firms have difficulty monitoring employees, they have

an Incentive to offer a wage-employment package that

deters workers from shirking on the job.

Efficiency wages are the wages that maximize firm profits

when it is difficult to monitor whether workers work or shirk.

Efficiency wages are higher than the competitive market

wage and generate involuntary unemployment.

The New Keynesian natural rate of unemployment is an equi-

librium labour market outcome where wages deter shirking

behaviour, firms maximize profits, and there is an excess sup-

ply of labour.

% The New Keynesians argue that nominal wage setting is stag-
gered so that wages are sticky in the short run.

¥ Insiders are incumbent employees who have market power
in the determination of wages. This market power arises from
insiders’ability to exploit turnover costs of hiring and firing in
the wage bargain compared to outsiders,
* Insiders can also reduce labour productivity by refusing to
cooperate with outsiders who attempt to underbid prevailing
wages. Firms then find outsiders unattractive to hire, Harass-
ment by insiders also raises the opportunity cost of employ-
ment and deters outsiders from offering their labour services.
Established firms setting wages on an insider-outsider basis are
susceptible to competition from new firms that have no insiders
and can employ workers at lower reservation wages.
The rate of unemployment depends on the barriers to entry
faced by new firms in the economy when insider effects
prevail in the labour market.

MACROFOCUS 1.2
Chi and Indi

GDP: Re-en

Dafi

of ging e« ies vary.
The United Nations counts Hong Kong,
Singapore, South Korea, and Taiwan as
Al i ithe faat
Maonetary Fund, however, counts all four
as“developing economies”in its Interna-
tional Financial Statistics but as “advanced
economies” in its World Economic Outlook.
In policy discussions, these are labelled as

glng Ec ies?

In a study of the world economy the eco-
namic histerian, Angus Maddison® found

Singapore, and Thailand that have seen

sustained high increases in the GDP in the

that until the late 19th century, China and
India were the world's two biggest econo-
mies. These two economies dominated the
world output before the steam engine and
the industrial revolution placed Britain up
in front. Maddison estimates that in the
eighteen centuries up to 1820, the current

ecanomies. By 2005, the

economies accounted for about 30 per cent
of the world GDP and have begun to
dominate the global economy in terms of
exports, energy consumption, and
foreign-exchange reserve holdings, Cur-
rently, two fast growing emerging market
economies are China and India which
together contributed to about 25 per cent of
the increase in emerging market economies’
GODP |n 2005,

ging market ec produced on
average a staggering 80 per cent of the
world's GDP, After a gap of about 180 years
they are now back with amongst the fastest
growth rates of GDP.

Given this long perspective it may be more
appropriate to label these economies as
re-emerging economies, Two impartant
features of economies such as China, Hong
Kong, Indonesia, Malaysia, Oman, Malta,

*Angus Maddsson, The World Eeaneries: A Millermal Peripective, OECD, 2001

past couple of decades have been (1) the
high levels of investment—attempting high
growth without investment in infrastructure
and skills is a sure recipe to ignite inflation
rather than increase the output of goods
and services; and (2) the large fraction of
GDP associated with exports and imports—
an indicator of a country’s ability to lever-
age the demand and resources of the global
ecanomy, In 2004 for instance, China's total
investment expenditure was 43.2 per cent
of its GDP compared with India's 27.2 per
cent. Similarly, int trade (exp
plus imports) as a percentage of GOP
was 58.2 per cent in China whereas it
was 27.4 per cent in India.

‘\
MacroFocus Boxes: Each

chapter has at least a couple
of boxed items that discuss
applications, present curious

and interesting macroeco-
nomic details, or indicate the
areas of current research in
the discipline.

Levels of Difficulty: Starred sections indicating a relatively difficult or
advanced topic are provided in chapters for the eager student. These may be
skipped during the first read without losing the sense of continuity in the text.

Test-Yourself Questions:
Test-yourself questions at
the end of each chapter are
designed to help students

gauge their understanding of

the concepts discussed in the
chapter.

policy.

state?

b-TEST YOURSELF
|, Distinguish between automatic and discretionary fiscal

Define the intertemporal budget constraint of the
government. How is it related to the sustainability of the debt?
Why is the level of debt not as suitable a measure as the
debt/GDP ratio of a country’s debt obligations?

What is the difference between the fiscal deficit and the
primary deficit? Which is a more appropriate measure of
the deficit of the government and why?

Define a steady state. When is a steady state stable and
when is it unstable? What condition must be satisfied to
ensure that the debt/GDP ratio results in a stable steady 1

India is said to be experiencing a "demographic dividend”
in that a large section of the population is in the labour
force. What is the likely impact of this on future deficits?
In the case where the debt/GDP ratio is on an unstable
steady-state path what should the government do to
reduce the debt?

Discuss the deficit and debt scenario in India between
1980-1981 and 2002-2003, In what way would FREMA
alter the debt and deficit position of the government?
What are fiscal rules and how effective are they in
restraining the growth of government debt?

What correlated macroeconomic policy is required to
sustain a fiscal adjustment?
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Online Application Questions:
Students are exposed to the
available databases on the
economy and online applica-
tions of the tools and tech-
niques are indicated.

—

P-ONLINE

APPLICATION

a. Goto the home page of the Reserve Bank of India URL:
www.rbi.org.in/home.aspx.

b. Click on the“DataBase”icon.

Then under the classification of annual data, click on

“Handbook of Statistics on Indian Economy”

Click on "Table 185: Components of the Money Stock” and

create a spreadsheet of monthly data on narrow money

(M1} for the period April 2003 to June 2006.

Then click on “Table 182: Wholesale Price Index—Maonthly

Average”and in your spreadsheet insert monthly data on

the wholesale price index from April 2003 to June 2006.

5. The wholesale prices are in the form of indices. To create an

indexed data series of real money balances, index the data you
inserted in Step 3. For example, let the M1 data for April 2003,
INR. 4933.33 hillion, equal the index value of 1100, In that case
the index for May 2003 for INR 4955.35 billion is 1105.

Divide the index for M1 by the price index of the Wholesale
Price Index in that month. For instance, in April 2003, the
WP Index Is 173.1. Thus, the index for real money balances
in April 2003 is (1100/173.1) = 635.

Next go back to the RBI Handbook of Statistics on Indian

exchange rate and this relationship is linear, or

Q, =y~ 1,9

qou = Keq “zq}

Appendix 5.1 The Trade Balance and
the Real Exchange Rate

Section A: Imports and the Real Exchange Rate
Suppose that the demand for imported goods is inversely related to the real

where pu  and pu, are positive constants. Then, the demand for imported goods
measured in terms of domestic goods or imports is equal to

Economy. Click on “Table 192: Weighted Average Call
Money Rates". Take the data for the corresponding period
April 2003 to June 2006 on the average call money interest
rate each month.

Create a graph depicting the real money balance index on the
horizontal axis and the interest rate on the vertical axis. Does
the real money balance vary inversely with the interest rate?
You would have noticed that there is no dear-cut relationship
between the money balances and the interest rate. In fact,

if you fita trend to the series of dots in your graph obtained
in Step 9 you would obtain a graph like that in Figure 8.21,
where initially there is a negative relationship followed by a
positive and then again negative relationship indicating a
tilted 5 curve, Also, if you create a graph between the change
in the interest rate in a year and the change in the real money
balances in that year and fit a linear trend to that graph, you
would observe a mildly negative relationship that seems to
indicate a negative relationship between changes in money
balances and changes in the interest rate.

10. Give reasons for why the relationship between real money

balances and the interest rate may not be strictly negative.

e
(A5.1.1)

(A5.1.2)

Appendices: Mathematical
derivations for each chapter are
provided in the appendices at
the end of the chapter so that
the student can become well-

This is a quadratic equation in the real exchange rate which results in an
inverted U-shaped curve as depicted in Figure 5.2.
The maximum value of gQ,, is attained where

algQ,,)
quM =My~ 219=0,
_ B
or = My
g

=_0 (A5.1.3)

versed in the theory behind the
concepts.

The Teaching and Learning Package

A full range of resources that support teaching and learning is available with this book. These include:

» An Instructors’ Resource Manual that provides an introduction to the major concepts of each chapter, definitions and
background for each concept, application of data, analytical problems to be offered to students, and related issues that can

be discussed in the class.

A companion Web site that contains chapter-wise summary and convenient links where instructors can access and down-

load the instructors’ manual and lecture slides.

Media resources including detailed step-by-step explanations of key topics through effective animation.

Pow erPoint lecture slides that provide an animated set of outlines, summaries, graphs, and equations for each chapter.

A Note on the Language and Terms Used in the Book
We have used the ISO 4217 code for the Indian currency—/NR—instead of Rs throughout the book.
The terms million and billion have been used to represent large numbers, and the use of lakh and crore, although com-

mon in Indian English, have been avoided.

In the interest of gender equality, we have avoided using terms like he and she when the pronoun is indefinite. Instead,

we have used they, their, and them in the singular sense.
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Macroeconomics:
What Is It About?

» Whatis macroeconomics and what are its
distinguishing features?

» Whatis gross domestic product (GDP) and how is it
measured?

» How is the aggregate output related to the
aggregate income and expenditure?

» How do international transactions affect the
measurement of the GDP?

» What is the difference between the nominal GDP
and real GDP?

» What is the difference between price indices such
as the producer price index, the consumer price
index, and the GDP deflator?



» Intertemporal choices are choices that
take into consideration the conse-
quences for the current time period as
well as those for future periods.

» Macroeconomics is concerned
with choices in an intertemporal
setting within four markets—the
markets for goods, for bonds, for
labour, and for money.

MACROECONOMICS: WHAT IS IT ABOUT?

1.1 Aggregate Income and Its Dimensions

Why do some countries have higher incomes than others? Why are the
incomes of some countries growing faster than others? How is income related
toemployment, wages, prices, and interest rates? How do government policies
affect incomes? Are higher incomes sure to make us better off?

These are the questions that macroeconomists try to answer, and one of
the ways they do it is by studying income. The income that macroeconomists
focus on is aggregate income—the income of an entire country. Macroecono-
mists study aggregate income using the same methods by which economists
study everything else—through an examination of how people make choices.
In what follows, the emphasis will be on INTERTEMPORAL cHoICEs—choices that
have consequences across more than one time period. This stress on inter-
temporal choices is because major decisions, such as, how much to work, how
much to save, and how much to consume are heavily influenced by our mental
images of the future. The choice to work less or consume more today neces-
sarily involves a choice to work more or consume less in the future. The choice
about how much to work or consume as the result of a decision of today has
both present and future consequences. As a result, today’s decisions will be
made with an eye to the future.

Choices in an intertemporal setting are, of course, from an economic point
of view, made in the context of markets. In MACROECONOMICS, we are concerned
with the choices related to four markets.

The first market is the goods or output market—the market for goods
available for immediate use, or, current goods. There are, of course, separate
markets for textbooks, iron and steel, shoes, cars and clothes. The interactions
between these separate markets are the subject matter of microeconomics.
Macroeconomics, on the other hand, aggregates all these markets into a single
market for goods, and uses a single unit in which all of these goods can
be measured.

The second market studied by macroeconomics is the market for future
goods or equivalently the market for bonds. A bond is a promise to deliver
commodities at some specified time in the future. The bond market allows
goods that will be produced in the future to be traded for goods currently pro-
duced. If we purchase a bond for one Indian rupee or INR 1, and get paid
back a sum, inclusive of interest, amounting to INR 1.17 when we redeem the
bond after a year, then the interest on the bond is 17 per cent per annum. At
the same time, if the price of a good like an apple changed from INR 1to 1.05
between the time of the bond’s purchase and its redemption, then the bond
can equivalently be thought of as exchanging an apple today for 1.17/1.05 or
1.11apples tomorrow.

For goods to be exchanged, they must be produced and that requires
factors of production. Macroeconomics, therefore, denotes the third mar-
ket to be the market for a factor of production—the labour market. In this
market, the availability of goods changes as the amount of labour utilized
in production is varied.

Finally, in order to exchange goods, individuals need an asset that can be
used to purchase and sell things—money. In economics, assets that are actu-
ally used to purchase goods are referred to as money. Such assets include coins
or pieces of paper that bear pictures of national leaders.! The final market that

3
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MACROECONOMICS

» The aggregate income is the sum of
all incomes accruing to the citizens
of a country within a given period of
time—a year or a quarter.

» The per capita income is aggregate
income divided by the population of
the country.

macroeconomics deals with is, accordingly, the market for money or the mar-
ket for the holding and provision of money balances.

Macroeconomics, thus, attempts to understand the markets for goods,
bonds, labour, and money, and the way in which they influence each other.
Agents making intertemporal choices in these four interconnected markets
then become the natural subject domain of macroeconomics.

Before examining these four markets, we need to get familiar with some of
the jargon used by macroeconomists. Let us begin with income.

In a sense, we all know what this is. Individuals work or own small or big
businesses that fetch them an earning, which is deployed for expenses on food,
shelter, clothing, and education among other items of expenditure. Included in
their income would also be the earning on interest or dividends, or rents from
savings, or holdings of equity stock, or housing stock. The sources of income
are thus varied—wages and salaries, rental income, interest income, and prof-
its from business activity. The AGGREGATE INCOME of a country is the sum of all
the incomes that accrue to all its citizens within a given period of time—a year
or a quarter. The sum total of all incomes or aggregate income divided by the
population of the country is the PER CAPITA INCOME.

1171 Income and Welfare

Another reason economists are interested in income is because it is an indica-
tor of the welfare of the citizens of a country. The notion is that with greater
incomes people are better off—they can live more comfortably and afford more
goods and also feel more secure as they can save more for the future. Econo-
mists are actually more interested in welfare, or rather happiness as measured
in terms of welfare, and would like to increase it. Unfortunately, it is not easy
to measure, and most economists measure income as a rough approximation
of welfare. But is income really a true measure of welfare?

While Robert Redford seemed to think so in the film Indecent Proposal,
the fact is that money can’t buy love, as declared by the Beatles. Still, greater
income can get people a better education and memberships to clubs, and
access to many other things that improve their welfare. Many economists
also argue that improvements in the quality of life—lower crime rates, cleaner
air, less congestion, more parks, less violence against women—matter more
than incomes. Macroeconomists would only point out that higher aggregate
incomes are surely of some relevance when we tackle each of these issues.

However, the correlation between income and happiness is not certain.
As economists like Lane? have shown recently, giving money to people below
the poverty line makes them happy. But above the poverty line, this relation-
ship between the level of income and subjective well-being is weak. The rich
are no more satisfied with their lives than the merely comfortable. They, in
turn, are only slightly, if at all, more satisfied with their lives than the lower
middle classes. Lane found that it is people—family solidarity, social inclu-
sion, and warm friendships—and not money that makes people happy.

Itis also important to recognize that an increase in aggregate income is not
the only way to solve many social and economic problems. It is not true that
all increases in income make individuals better off because there is no perfect
correspondence between income and welfare. For instance, the government
could cause aggregate income to increase by mandating that everyone work for
longer hours and also work harder. The retirement age could also be relaxed
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and the increased work life may contribute to increased incomes but it will not
make people better off.

Again, aggregate income is a deceptive measure of welfare when inappro-
priate goods are produced. The Soviet Union in the 1980s, for instance, had
a measured income that was relatively high because of the production of all
kinds of machinery and military equipment that were not of much good for
average citizens. For the average citizen, another warplane or machine was not
of much value when bread was scarce—the only way to buy it was lining up at
the bakery every morning. Similarly, greater income was meaningless when
married couples and their children lived with their grandparents in two-room
apartments and were not allowed to move elsewhere.

Finally, macroeconomists do not pass judgments on important ethical
problems involving aggregate income such as whether a country where
everyone hasexactlythe same income is better offthan a country where some
people have extremely high incomes and everyone else has an extremely
meagre income.

These omissions, however, do not imply that there is no merit in study-
ing the determinants of aggregate income. A caricature of macroeconomists
is that they believe that the worth of a person is revealed when he dies and
goes to heaven where Saint Peter stops him at the gates and asks what his
contribution to aggregate income has been so that he may decide whether or
not to let him in. Of course, income is not identical to welfare, but it is worth
studying because it is a gauge, however imperfect, by which macroecono-
mists can evaluate whether the welfare or well-being of citizens has been
enhanced.

1.1.2  Omissions in the Measurement of Aggregate Income

Acountry can find out the aggregate income of its citizens by requiring them to
fill out forms detailing their income. Since this is time consuming and people
would surely vote out a government that required them to spend valuable time
reporting their income to a bureaucrat each day, most countries measure
income on an annual basis. Although, when individuals report their income
received during the previous year to the tax authorities, the resulting aggregate
misses significant sources of a country’s income.

An important omission in measures of aggregate income includes under-
reported income. Business people often overstate their expenses and understate
reported incomes; teachers often do not report earnings from tuition classes;
and secretaries often take in an extra income by typing evenings on the side. All
these individuals understate their incomes so as not to pay taxes and work with
an accounting system that leaves no paper trails so that the government finds it
difficult to track their true incomes.

In addition, there are all sorts of underground activities that people are
engaged in, such as drug dealing and gambling where they do not report
their incomes. Telgi allegedly selling fake stamp paper or Dawood reportedly
indulging in extortion from celebrities and film stars, or arms dealers paying
off politicians are instances of people who do not report their incomes to
the government.

It maybe just as well that the incomes from these activities are not included
in aggregate incomes as they are illegal, but if they promote welfare it is not
easy to conclude in this manner. If an individual engages in betting for a cricket
game of his own free will without directly decreasing someone else’s welfare

5
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as would be the case with extortion, and if it makes him happy, even though
the activity may be illegal, it contributes to his welfare. To that extent, it merits
being included in a measure of aggregate income.

Finally, there are many activities performed that are not marketed through
formal markets. These non-market activities do not get included in aggregate
income. In India, many farmers live in subsistence and produce their own
food—a form of income that many farmers do not reckon as income and which
may not show up in official statistics as the goods (food) produced are not
traded in markets. In developing countries, many households do much of their
own production. Many households produce goods within families that do not
get traded in markets. This makes comparisons of per capita incomes between
countries problematic.

Another problem arises when, say, instead of washing your own dishes,
cooking your own meals, and scrubbing your own floors, you contracted out
these activities for a market wage. Just as much work gets done and probably
you have as well-run a house but the measured income has grown since other
people are getting paid. So why do goods and services that we provide our-
selves instead of contracting out not enter into official statistics? They do not
because we do not pay ourselves for such activities and so do not report such
income. Ignoring these activities in measures of aggregate income distorts the
correspondence between income and welfare. For example, if more women
start going to work as happened in the 1990s, and start paying for services like
housekeeping and child care, which they earlier used to provide themselves
without a payment, measured income can go up. But to what extent welfare
rises is a subject of many unending household debates.

But as long as the level of non-market activities and under-reported
incomes stays constant, we could still compare incomes from one year to
another and make inferences about changes in welfare that correspond to the
change in income. A change in the level of these activities should, however,
induce cautions in data handling. For instance, in the mid-1990s tax rates
were cut, which reduced the disincentive to report income. This resulted in
a situation where the reported income might have increased while the actual
income did not change at all. It is a problem worthy of consideration as to how
much of the increase in the reported aggregate income of India in the 1990s
is due to increased compliance with the tax system and as such represents no
change in actual incomes.

12 Measuring Output

Before measuring income, however, we must consider how we are earning
income. When an income gets earned, an economic unit must produce some-
thing like shoes, haircuts, and entertainment. Goods and services that are
produced are called production or output. The addition of the values of all the
goods produced in a particular period in a country is that country’s aggregate
output or the gross domestic product (GDP).

Let us for a moment suppose that there are only two goods in an economy—
lungis and shoes. If 20 lungis were produced in a year and sold for INR 12
each, and 8 pairs of shoes that were produced were sold for INR 32.50
each, then the aggregate output of the economy or the GDP in that year is
INR (12 X 20) + (32.5 X 8) = INR 500.
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GDRP is the total value of the current production of final goods and ser-
vices within the national territory during a given period of time—a quarter or
a year. This definition implies that measuring output is an exercise fraught
with difficulties. For instance, the fact that GDP includes only current produc-
tion means that we do not count the resale of items. Similarly, since only final
goods are included means that we do not count raw materials and the interme-
diate goods used as inputs. Let us take an illustration.

Suppose a farmer produces INR 50 worth of wheat which is then sold to a
baker. The baker, in turn, puts in effort worth INR 50 to produce bread from
the wheat, which is then sold for INR 100 (see Figure 1.1). If we ask the farmer
and the baker to report their output and simply add their outputs we would
falsely conclude that INR 150 of output has been produced in the economy.
What has caused the error in this operation of counting is that we have counted
the wheat, which is not a final good but rather an intermediate good that dis-
appears once it is converted into bread.

We could define an INTERMEDIATE GOOD (or service) as one that is used up in
the production of other goods (and services) during the same period in which
it was produced. Intermediate goods like wheat, oil and advertising should not
be double-counted when output is computed.

To avoid errors due to inclusion of intermediate goods, economic agents
would be asked either to report their sales of final goods to consumers (the
baker reports INR 100 and the farmer INR 0), or to report the contribution
each makes to the total output (the baker reports INR 50 of effort and the
farmer INR 50 worth of wheat, which totals to an aggregate output of INR
100). An economic agent’s contribution to output is called the agent’s VALUE
ADDED. In the baker’s case the value added is calculated by subtracting costs
(INR 50 of wheat) from his revenue (INR 100). The baker’s value added is
INR 50. The farmer’s value added is INR 50 as in the example we did not
allow him to pay for any costs. Adding the value added by all the economic
entities gives us a measure of GDP.

MACROFOCUS 1.1
The Underground Economy: Beneficial or Subversive?

» GDP is the market value of the final
goods and services produced in a
country during a given time period.

» An intermediate good is used up
in the production of other goods
during the same period in which it
was produced. Such goods are not
counted as part of GDP.

» The value added is the market value
of the product or service of an agent

minus the cost of intermediate inputs
purchased from other agents or firms.

7

The underground economy constitutes
economic activities that are not recorded in
government statistics. These activities have
also been referred to as the shadow economy,
unofficial economy, black economy, and paral-
lel economy. Scholars who have attempted to
indirectly estimate the share of the under-
ground economy in GDP have found a signifi-
cant size of this activity. Schneider and Enste*
found the underground economy in Nigeria,
Egypt, and Thailand to be nearly three-quarters
of the officially recorded GDP as averaged over
1990-1993. The OECD countries underground
economies ranged from 8 per cent to 30 per
cent of their GDP. In India, the estimates vary
from 22 to 50 per cent, in Taiwan from

25 to 45 per cent, and in Pakistan from 20 to
50 per cent. In Brazil, the estimates started at

7 per cent in the early 1980s and shot up to
more than 100 per cent by the early 1990s. In

the 1980s, Mexico’s underground economy
is reported to have trebled while the legal
economy registered virtually no growth.

While there is a natural tendency to think
of the underground economy as undesir-
able, this is a contentious issue. One of the
reasons for the existence of the underground
economy, for instance, is that it is a refuge
for entrepreneurs from a government that
resorts to excessive taxes, regulation, and
even graft. In response to a demand by cor-
rupt government officials (say for a license),
an entrepreneur can make one of three
decisions—(1) to make the bribery pay-
ment and enter the business, (2) to stay

out of business, or (3) to produce without
the required license in the underground
economy. The last saves the cost of bribes
but bears the cost of possible detection and

the subsequent punishment and evasion of
law-enforcement costs. In such a situation
where entrepreneurs take the outside option
and move to the underground sector, corrupt
officials are constrained in their ability to
demand graft. As a result, there is a lower
handover required to be paid to corrupt offi-
cials from business than would be the case if
this outside option of migrating to the under-
ground sector did not exist. This lowers the
cost of doing business in the official sector
and induces more entrepreneurs to enter it,
which, in turn, results in additional economic
activity. The official economy then is comple-
mentary to the underground economy, which
is beneficial to its growth. The underground
economy in such a situation improves social
welfare and efforts to eradicate it are not
socially valuable unless efforts are made to
curtail corruption in the first place.

*F. Schneider and D. H. Enste, “Shadow Economies: Size, Causes, and Consequences,’ Journal of Economic Literature, no. 38 (2000): 77-114.
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» Figure 1.1

Production Processes and the
National Income. The production
of goods includes intermediate
goods and goods for self-
consumption that are not counted
as final goods. Final goods include
the purchases for consump-

tion, additions to inventory or
investment in inventory, and net
additions to the capital stock or net
investment.

» A firm's unused raw materials or
unsold output is its inventory. The
change in the stock of inventory in an
accounting year is treated as inventory
investment and is classified as a final
good.

» A capital good is a long-lived good
that is used in the production of other
goods and services.

» The expenditure resulting in the
increase in the stock of capital goods is
investment expenditure.

» A measure that is defined at a point in
time is a stock. A measure that is defined
per unit of time is a flow.

Wheat for Bread produced— Final
self-consumption non-market activity— purchases
in household (Farmer does not pay himself
to produce bread) -5
Wheat Sale of
produced bread 3 CONSUMPTION
by farmer Wheat + effort
(INR 50) Purchased by baker result in output
(who puts in effort to of bread Unsoldbread "
transform it to :
another good) on shelves 'NVESI::IMENT
Value of effort =INR 50 Wheat not | INVENTORY
used up
New oven, Purchased Notused | Notsold
new baking —— by baker so up during | to others
racks as to scale up course of/ as final "
(Capital stock) production year good Net add}tlon NET
(Gross investment) to capital :
stock | INVESTMENT

Deterioration of -t
capital good
(Depreciation)

We now need to think about the estimation of aggregate output when
the baker does not sell all the bread during the accounting period, or he
does not use up all the wheat purchased from the farmer in that period.
The unused wheat and unsold bread is not used up and so cannot be
deemed to be intermediate goods. Rather, they are both deemed to be
inventories that are classified as final goods and counted as part of output
(see Figure 1.1). The accounting is done by classifying the change in the
value of an economic unit’s inventory from one year to the next as a final
good called the INVENTORY INVESTMENT. If the baker had an inventory worth
INR 200 at the end of one year and INR 300 at the end of the next year,
the baker is considered to have undertaken INR 100 worth of inventory
investment during that year. This INR 100 is reported as output in the
form of inventory.

Now, suppose the baker decides that he wants to scale up his business
and buys new baking racks and a new oven. These objects are not used up
during the accounting period and so cannot be intermediate goods. Neither
does the baker sell them as final goods. Rather these objects are called capital
goods and the economic entity (here the baker) who purchases them is con-
sidered to be the final user of the cAPITAL GooD (see Figure 1.1). As the capital
good is not used up during the period in which it was bought it is thought
of as a final good. A capital good is a long-lived good that is itself produced
and is used to produce other goods. It is similar to an intermediate good in
that it is used to produce other goods, but it is unlike an intermediate good
in that it is not used up right away. The total quantity of a country’s capital
good is called its capital stock. The change in the country’s capital stock from
the beginning to the end of the year is denoted as the country’s INVESTMENT for
that year. If the baker began the year with a stock of INR 500 of ovens and
baking racks and he ended the year with a stock of INR 800 of ovens and
racks, he is considered to have invested INR 300 during the year—he bought
INR 300 worth of capital goods. The change in a stock is called a FLow. Thus,
the flow of capital goods is the investment that is a portion of the output for
the year.
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Acapital good isnot used up right away butitdiminishesin its mate-
rial respect and is used up eventually. In short, it undergoes DEPRECIATION.
Ifin a given year INR 500 worth of new capital is created while INR 150
worth of old capital wears out, then the total capital stock would have
increased by INR 350. This situation is where the gross investment is
INR 500 and the net investment is INR 350. Gross investment is the
amount of new capital created while NET INVESTMENT is gross investment
minus depreciation.

The contribution of private economic units to aggregate output is, there-
fore, given by the sum of the value added by all the units to final goods, includ-
ing the value of capital goods and inventories and then subtracting out the value
of depreciation.

Some output in a country is produced by the government and, there-
fore, the total output in the country is the sum of the government output and
the private sector output. Measuring the contribution of government to the
output, however, is not an easy task. Many things that the government pro-
duces, such as defence and police services, are not income generators. Also,
the vehicle taxes and tolls the government charges for roads are never enough
to cover the costs incurred in constructing and maintaining the roads. In
practice, therefore, the output of the government is measured by its costs,
which, in turn, are the expenses it incurs on its employees and what it pays
for goods and services. The actual valuation of the output of the government
could be more or less than what it costs to produce that output but due to
the lack of a proper metric valuing government output at cost is the best that
we can do.

The aggregate output of a nation is, thus, computed by its GDP and is the
sum of the private-sector output and the government costs.

1.2.1 Connecting Output with Income

GDP is a measure of the aggregate output of the economy and this output
must be either sold or added to stocks. Moreover, the proceeds of sales of
goods must cover the costs of production and allow for profits, which could
be negative. Hence, the total value of the output produced must equal the
total value of incomes generated in producing the output. The equivalence
of output and income can be seen by recollecting that output is either sold
or not sold and the firm may not have used up all its intermediate goods.
The unsold output becomes an increase in the stock of finished goods and
the unused intermediate good constitutes work in progress. The change in
stock of finished goods and work in progress constitutes inventory or final
purchases by the business.

Output = Output Sold + Unsold Output + Work in Progress

~

= Output Sold + Change in Stocks (Inventory)
The output sold in turn comprises the following elements:

Output Sold = Final Purchases by Consumers (Consumer Goods)
+ Final Purchases by Producers (Capital Goods)
+ Intermediate Input Purchases by Producers
(Interfirm Purchases)

» The decrease in the value of a capital
good as it is used and becomes old or
becomes obsolete is depreciation.

» Net investment is the gross investment
less depreciation.

9
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» The final demand is the goods and
services consumed by the ultimate
user who is what the end product of
the production process serves. This
equals final purchases by consumers
and producers and the changes in
stocks.

The change in stocks is an inventory investment and is considered to be the
FINAL DEMAND by producers. Accordingly, we may write,

Output = Final Purchases + Interfirm Purchases

A firm produces output so as to generate revenues for the business. A firm
has three claims on its revenues. It must pay for intermediate goods it has
purchased from suppliers; it must pay for workers it has hired; and it must
pay interest on the funds it has borrowed. After these claims on its rev-
enues have been discharged, the residual amount left is the profit of the
firm. Thus,

Revenues = Payments to Inputs + Paymentsto + Interest + Profits
from Other Firms Workers Payments
(Suppliers) (Employees)

Interfirm + Wages + Capital Incomes
Purchases

Interest payments and profits may be considered as returns to capital assets
delegated to the management of the firm by their original owners, or, capi-
tal incomes. With revenues equal to the value of output,

Interfirm + Wages + Capital Incomes = Final Purchases + Interfirm
Purchases by Consumers  Purchases
and Producers

Or, cancelling out interfirm purchases from both sides,
Wages + Capital Incomes = Final Purchases

Recall that value added is the revenue received from the output minus the cost
of inputs purchased from other firms.

Value Added = Revenues — Interfirm Purchases
= Wages + Capital Incomes

Thus, we may write
Wages + Capital Incomes = Final Purchases
as

Value Added = Final Demand
(Income) (Output)

However, when we get down to the actual measurement we must take care
to relate measured output to income. A part of the revenues received by the
firm is in the form of indirect taxes levied by the government, over which
the firm has no claims. Then again, a part of the revenues must be set aside
to replace the equipment worn out during the production process—a process
called depreciation. The revenues a firm has after selling its output constitutes
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its net output. In the process of producing an output, say, of INR 10 million
if the equipment and plant depreciated by INR 1 million, then even though the
gross output of the firm is INR 10 million, its net output is INR 9 million. It is the
revenue from the net output that covers the claims on the firms by its suppliers,
its employees, and those who have delegated their funds to the firm.

First, then, a part of current output must be reinvested in any given period
simply to make up for depreciation. The value of the output of the firms left after
replacing the depreciated capital is called the NET DOMESTIC PRODUCT or NDP.

GDP — Depreciation = NDP

It is the NDP that constitutes the output sold to generate revenues, which the
business then uses to pay out to suppliers, employees, and owners of capital or
assets. Second, before that income is paid out, firms have to pay indirect taxes.
Sales taxes are imposed on the sales of goods to final consumers so that the
sum of the consumer’s final expenditures on output will exceed the proceeds
of sales by the amount of the tax imposed. Only after paying out that indirect
tax to the government will firms be able to pay out to suppliers, employees,
and asset owners. Thus,

NDP — Indirect Taxes = Aggregate Domestic Income
Combining the two previous equations gives us

GDP = Aggregate Domestic Income + Indirect Taxes + Depreciation
Or,
Output = Income

Thus, macroeconomists measure income as the sum of aggregate domestic
income and indirect taxes and depreciation. And income, as measured this
way, always equals output.

For macroeconomists, GDP is a measure of both output and income as
the two are identical. Aggregate domesticincomeis not the measurea macro-
economist would use to measure the aggregate income or the output of
a country.

1.2.2 Aggregate Income Categories

When aggregate output is measured at the prices at which it is actually sold, it
is referred to as GDP at market prices. When the net output—GDP less depre-
ciation—is measured at market prices, it is referred to as NDP at market prices.
Subtracting out indirect taxes less subsides paid by the businesses to the gov-
ernment from the net output sold to final consumers gives the NDP AT FACTOR
cosT. NDP at factor cost is the aggregate of domestic incomes earned from the
output produced within the national territory.

Table 1.1 provides data on the Indian economy for the last few years for
which we have firm data available on GDP, depreciation, indirect taxes less
subsidies, and aggregate domestic income. As Table 1.1 shows, depreciation
over the last few years was 9.5 per cent of the aggregate output on average and
indirect taxes was 8.3 per cent of the GDP. Aggregate domestic income, thus,
constitutes 82.2 per cent of GDP in India (see Figure 1.2).

Before we continue, it is appropriate to consider how macroeconomic
data are made available in India. In January of every year, quick estimates of

» Net domestic product at market
prices is GDP less depreciation.

> NDP at factor cost is GDP at market
prices less depreciation less indirect
taxes (net of subsidies) and equals
aggregate domestic income.

11
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» Net factor incomes from abroad are
the income paid to domestic factors of
production by the rest of the world less
the income paid to foreign factors of
production by the domestic economy.

» Gross national product or GNP equals
GDP plus net factor incomes from
abroad.

» Table 1.1
GDP and Its Components
(INR Billion)

Source: Central Statistical Organisation,
Government of India, National Accounts
Statistics, 2006.

the national accounts are released by the Central Statistical Organisation for
the financial year ending March of the preceding year—a lag of 10 months. At
that time the estimates for the earlier financial years are also revised and the
advance estimates for the current financial year are also released about two
months before the close of the year. Thus, in January 2007, quick estimates of
2005-2006 are released along with advanced estimates for 2006-2007. The
advanced estimates are then updated and published as revised estimates in
June 2007. The tables in this chapter, therefore, do not report the more cur-
rent advanced estimates as they are subsequently revised.

Finally, GDP is decomposed in another way on the basis of citizenship.
Some Indian citizens work for foreign-owned companies and some people who
work for Indian-owned companies are foreign citizens. This means that the
revenues from the sales of output of Indian firms do not automatically become
incomes in the hands of Indian citizens. Some of it becomes incomes earned
by foreign citizens. So if we take the output of Indian firms to measure Indian
aggregate income we commit an error by including incomes paid to foreign
workers and we also mistakenly exclude the incomes earned by Indian citizens
working for foreign-owned firms.

To take care of this, we consider the net factor incomes from abroad. NeT
FACTOR INCOMES FROM ABROAD refer to the income paid to the domestic factors of
production by the rest of the world minus the income paid to the foreign fac-
tors of production by the domestic economy. When the net factor incomes
from abroad are added to the total value of output in India, we get the GROSS
NATIONAL PRODUCT or the GNP. Thus,

GNP = GDP + Net Factor Incomes from Abroad

The difference between the two measures is that the GDP is the output
produced within a country’s borders regardless of whether or not it is pro-
duced bythe country’scitizens. The GNP is the output produced bya country’s
citizens regardless of where in the world they work. The difference between
GDP and GNP essentially boils down to how many of a country’s citizens and

[ [1999-2000 | 2000-2001 | 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005 | 2005-2006

GDP (Market
prices)

19,520.35

Depreciation

NDP (Market
prices)

11855193
17,664.42

Indirect Taxes Less
Subsidies

NDP (Factor cost)
= Aggregate
Domestic
Income

1,655.10

16,009.32

Net Factor —154.31
Incomes from

Abroad

NNP (Factor cost)
= National
Income

15,855.01

21,023.75 22,810.58 24,580.84 27,654.91 31,265.96 35,671.77
2,062.95 2,324.52 2,547.67 2,847.02 3,324.90 3,792.00
18,960.80 20,486.06 22,033.16 24,807.88 27,941.05 31,879.76
1,769.60 1,808.71 1,927.80 2,160.73 2,706.63 3,162.45
1719120 18,677.35 20,105.36 22,647.15 25,234.42 28,717.31
—227.33 —200.68 —166.90 —182.50 =22375 —249.69
16,963.87 18,476.67 19,938.46 22,464.65 25,010.67 28,467.62
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Depreciation (9.5%)

Indirect taxes (8.3%)

Aggregate domestic
income (82.2%)

their assets work abroad. Payments to domestic factors of production by
the rest of the world amounted to INR 250.76 billion in 2005-2006. A total
of 3.1 per cent of this amount was in the form of compensation to Indian
employees and 96.9 per cent comprised payments in the form of property
and entrepreneurial incomes to Indians from the rest of the world. In the
same year payments made out to factors of production from the rest of the
world by India amounted to INR 500.45 billion of which 6.6 per cent was
in the form of compensation to foreign employees. The net factor incomes
from abroad in 2005-2006 was accordingly in deficit by INR 249.69 billion
(see Table 1.1).

For countries such as Egypt and Turkey that have many citizens work-
ing abroad, the distinction between the two measures is significant because
incomes earned by citizens abroad are part of a country’s GNP and not its
GDP. For the case of India, net factor payments abroad are a small percentage
of the GNP in the last few years—0.83 per cent on average (see Table 1.1). The
GDP and GNP are, therefore, roughly equal for India. Even though GNP is a
better measure of the welfare of citizens, most countries are interested in how
policies and programmes translate into effects within national borders and so
GDP is the measure of output that is generally used.

Not surprisingly, the NATIONAL INCOME of a country comprises two
components. One is the net output produced within a country’s borders
valued at production prices, which is the NDP at factor cost, NDP,., or
the domestic income. The other component is the net factor incomes
from abroad, NFI. The national income is also known as NNP_. and can
be written as follows:

NNPFC = NDPFC + NFI

(National Income) (Aggregate Domestic Income)

As net factor incomes from abroad are a very small proportion of national
income (see Table 1.1), there is not much harm in interpreting the NDP at
factor cost, NDPFC, as the measure of the national output and income in the
country. GDP is thus treated as the aggregate measure of output in macroeco-
nomics. Of course, given that output equals income, GDP is also the measure
ofincome.

Output is also often referred to in terms of production from a sector—agriculture
and allied activities—such as forestry and fishing, industry, and services.

> Figure 1.2

Components of GDP at Market
Prices. The major component of
measured GDP is the aggregate
domestic income earned from the
production of output within the
nation.

This figure is based on Table 1.1.

Source: Central Statistical Organisation,
Government of India, National Accounts
Statistics, 2006.

» The national income is the sum of the
net domestic product valued at factor
cost plus the net factor incomes from
abroad.

13
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> Table 1.2

GDP (Factor Cost) by Industry (INR Billion)
Source: Central Statistical Organisation, Government of India.

_ 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006

Agriculture and
Allied Activities

Industry

Mining and
Quarrying

Manufacturing

Electricity, Gas, and
Water Supply

Services

Construction

Trade, Hotels,
Transport, and
Communications

Financing,
Insurance, Real
Estate, and
Business Services

Community, Social,
and Personal
Services

GDP,

4,465.15

350233
415.94

2,641.13
445.26

1,020.07
3,875.14

2,33550

2,667.07

17,865.25

4,497.46 4,870.63 4,726.79 5,336.42 5,366.29 5,950.58
3792138 4,106.67 4,633.02 5,091.06 5,986.74 6,762.07
457.06 478.71 627.42 638.82 844.64 904.82
3,003.92 3,153.14 3,460.29 3,885.49 4,536.03 5,197.46
460.40 474.82 545.31 566.75 606.07 659.79
1;119.99 1,208.65 1,351.72 1,568.06 1,856.69 2,221.10
4,288.55 4,778.36 5,275.69 6,102.39 7,145.47 8,249.36
2,547.72 2,93035 3,321.15 3,756.06 4,131.29 4,644.93
2,879.05 310721 3,344.66 3,640.19 4,072.85 4,681.28
19,254.15 21,001.87 22,653.04 25,494.18 28,559133 32,509.32,

Notes: 1. For 2004-2005, quick estimates and for 2005-2006, revised advance estimate.
2. Agriculture and Allied Activities + Industry + Services = GDP_
3.GDP__ + Indirect Taxes less Subsidies = GDP, |

The data of output by sector of production for the Indian economy are given
in Table 1.2. As Figure 1.3 depicts, services is the largest production
sector in the Indian economy—<close to 60 per cent of GDP. Till recently,
agriculture was the second-largest production sector and industry was a
close third. Most economies develop from being primarily agricultural to
industrial and eventually to service economies. The Indian economy has
only just begun to have agricultural output as a smaller denomination than
industrial output.

The incomes earned as a result of the output produced are usually attrib-
uted to the factor that is the source of earnings—wages to labour, rent to land,
buildings and equipment, interest on loans, and profit to entrepreneurs.

In India, a predominant number of people are self-employed. In
1999-2000, 53 per cent of workers were self-employed, 14 per cent had regular
salaried employment, and 33 per cent had casual employment (Government of
India, 2001). Self-employed individuals do not attribute their incomes under
pure categories like entrepreneurship or labour and their incomes are there-
fore classified as mixed income. The national income in India is thus classified
under two account heads—compensation of employees and mixed income (see
Table 1.3). In the last few years, the compensation of employees has, on an
average, been 37 per cent of the aggregate domestic income. In countries like
the United States, the compensation of employees is around 70 per cent of
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» Figure 1.3

Components of GDP

(Factor Cost).  In terms of
sectoral contribution to output,
services comprise the major share
of output (60 per cent) with agri-
culture and industry contributing
roughly equally to the remainder.
This figure is based on Table 1.2.

Source: Central Statistical Organisation,
Government of India.

—&- Agriculture
-&- Industry

Services

1999-2000  2000-2001 2001-2002  2002-2003  2003-2004  2004-2005

Year

2005-2006

the national income. A major reason for the lower share of labour in India is
because a large part of the returns to labour gets counted in as the mixed
income of the self-employed.

1.2.3 Components of Aggregate Expenditure

Now that we have looked at income, let us look at the way it is spent. Just as
output is produced by the private sector and by the government, expenditure
in an economy is subdivided into expenditure by the private sector and expen-
diture by the public sector or the government. The public sector constitutes
approximately 25 per cent of the GDP (see Table 1.4).

Expenditures by the government are of three types—consumption,
investment, and transfers. Consumption expenditure includes wages paid
for services such as labour and expenditure on trash collection. Investment
expenditure by the government includes actions such as the building of roads
and the purchase of aircraft. Transfer payments are direct payments that
agents in the economy receive without having to sell anything in return
to the government. These are mainly welfare payments such as subsidies
on food and fertilizers, and interest payments on previous borrowings that
the government made from citizens. Transfers are simple redistributions of
income—the government collects taxes from some people and distributes
to others. They are not counted as part of a country’s expenditures as they
do not represent any additional economic production. By counting those,
we would have counted the incomes earned that were taxed and then redis-
tributed back among citizens twice.

» Table 1.3
NDP,_ by Factor Incomes
(INR Billion)

Source: Central Statistical Organisation,
Government of India.

[ [ 1998-1999 | 1999-2000 | 2000-2001 | 2001-2002 | 2002-2003 | 2003-2004 | 20042005

Compensation of 5,122.67 6,037.53 6,637.52 7,034.72 7,471.34 8,194.18 9,242.07
Employees
Mixed Income 9,177.94 9,971.80 10,553.68 11,642.62 12,634.03 14,452.99 15,992.34

Note: Compensation of Employees + Mixed Income = NDP,

15
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> Table 1.4
GDP of the Public Sector (INR Billion)
Source: Central Statistical Organisation, Government of India.

_ 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006

GDP_. 17,865.25 19,254.15 21,001.87 22,653.04 25,494.18 28,559.33 390509139
GDP (Public sector) 4,570.06 4,818.61 5,263.26 5,788.51 6,262.19 6,863.33 7,485.28
(% share) (25.6) (25.0) (25.1) (25.6) (24.6) (24.0) (23.0)

Government expenditures include spending on consumption and invest-
ment and transfers but only the spending on consumption and investment is
included in expenditure by the public sector. Table 1.5 shows that in fact for
central government expenditures, on average, transfers constituted 55.5 per
cent of it in the last few years.

The expenditure by the private sector, in turn, is subdivided into
expenditure by households and businesses. Most household expenditure
is on consumption whether of non-durable goods such as food or durable
goods such as refrigerators and television sets. Even though expenditure
on college education or health is fundamentally an investment, the national
accountants count it as consumption expenditure. Similarly, most invest-
ment expenditure, such as the purchase of machinery and factory space
and additions to inventory, is usually deemed to be done in most coun-
tries by businesses or firms rather than individuals or households. In India,
however, given the high extent of self-employment, investment expendi-
ture or capital formation in the private sector is by firms and households,
with households having the largest share in capital formation until recently
(see Figure 1.4).

But before looking at the data on expenditure, there is a factor we have
to account for which is that most countries have open economies—citizens
sell and buy goods from foreigners. If an Indian citizen buys goods worth
INR 100 from another Indian citizen, the value of Indian income is INR
100—the same as expenditure. But if the Indian citizen spends INR 75 on

» Table 1.5 Indian goods and imports or spends INR 25 on foreign goods, then the
Economic Classification of Central Indian expenditure is INR 100 but the Indian income is INR 75. To main-
Government Expenditures (INR tain equality between expenditure and income, the total expenditure by
Billion) Indian citizens should be reduced by the value of imports. Similarly, some
Source: Economic and Functional goods produced by Indian business are sold to foreigners or exported. If

Classification of Central Government
Budgets or Economic Survey, Table 2.6.

19 1999- 2003- 2004— 2005-
1998 2000 2001 2003 2004 2005 ( 2006 (BE)

Consumption 530.90 688.31 71977 773.24 853.89 871.70 1,135.74 1,256.07
Expenditures

Transfers* 1,115.77 1,615.49 1,836.96 2,011.88 2,285.01 2,484.36 2,569:59 3,001.56

(49.6%) (52.5%) (56.0%) (55.8%) (57.3%) (58.3%) (54.3%) (58.5%)

Capital 601.99 771.29 725.92 821.04 834.86 911126 1043.29 872.32

Formation (26.8%) (25.1%) (22.1%) (22.8%) (21.3%) (21.2%) (21.7%) (17.0%)

*Transfers = Subsidies + Interest Payments + Grants

Note: Figures in brackets are percentages to Total Central Government Expenditures
RE: Revised Estimates, BE: Budget Estimates.
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60 » Figure 1.4
Shares in Capital Formation.
Households contribute to

» over 40 per cent of capital
///\\ formation, followed by the pri-
40 vate corporate sector
\><: (29 per cent) and the public sec-
/l tor (25 per cent).

30 ./ This figure is based on Table 1.6.
Source: Central Statistical Organisation,

Y-
b 5 — = Government of India.
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Year

a foreigner buys INR 15 worth of Indian goods then the Indian income is
INR 15 but the Indian domestic expenditure for those goods is INR 0. Again,
to maintain the equality between expenditure and income, we must add the
value of exports to expenditure.

For any country, then, we must add the value of exports and subtract the
value of its imports (exports less imports is called net exports) from the domes-
tic expenditure to obtain the equality

Output = Income = Domestic Expenditure + Exports — Imports

— _

Net Exports

However, domestic expenditure is the expenditure by households, business,
and the government, not inclusive of transfers. Given that household and
business expenditures are mainly on consumption and on investment goods,
we may write

Income = Consumption + Investment + Government Expenditure
+ Export — Imports

Note that government expenditure also has two components: consumption
expenditure and investment expenditure on capital formation. In symbols,
this may be written as

Y=C+I+G+X—M
where, Y isthe country’s output, income, or GDP;
C is private consumption expenditure;
I is private investment expenditure;
G is government expenditure on consumption and capital formation;
X is exports; and
M is imports.

17
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> Table 1.6

Components of Aggregate

Expenditure (INR Billion)

Source: Central Statistical Organisation,

Government of India.

G could further be written as

G=G.+G,

where, G is the government’s consumption expenditure; and
G, isthe government investment expenditure.

However, conventionally, these two components are clubbed together into
a single value for government expenditure, G.
For the year 2005-2006, the numbers for this equation for the Indian econ-
omy were as follows:

Y=C+I+G+(X—M
(35672)  (20646) (8828)  (6689)  \(—1,056)
where the numbers are (approximately) in billions of Indian rupees.

The data for the Indian economy showing the various components of
final expenditures by domestic citizens and the government on consumption,
capital formation and imports, and foreign nationals on exports are given in
Table 1.6.

Figure 1.5 reveals the salience of these components from 1999-2000 to
2005-2006 in terms of a pie diagram. Private consumption expenditure on
average is 6 1.6 per cent of the GDP, followed by private investment expendi-
ture, which is 20.4 per cent of the GDP. The government consumption expen-
ditureis 11.8 per cent of the GDP and its investment expenditure is 6.9 per cent
of the GDP. Indians spent 17.3 per cent of GDP on foreign goods via imports
and foreigners spent 15.6 per cent of GDP on Indian goods, which comprise
Indian exports.

[ ] 1999-2000 | 2000-2001 | 2001-2002 | 2002-2003 | 2003-2004 | 2004-2005 | 2005-2006

Private Final
Consumption
Expenditure

Government Final
Consumption
Expenditure

Gross Capital
Formation

a. Households

b. Private
Corporate
Sector

c. Public Sector
d.Valuables
Exports
Imports
Discrepancies

GDP
(Market prices)

12,536.43

2,527.44

5,095.18

2,059.14
1,434.75

1,446.10
15519
2,276.97
2,657.02
= 25865
19,520.35

1,3401.09 14,632.47 15,438.73 17,093.89 18,656.45 20,646.38
2,654.01 2824823 2,913.20 3,106.35 3,425.42 4,045.11
5,061.81 5,435.62 6,146.79 7,345.85 9,276.29 11,472.53
2,269.17 2,494.82 3,058.19 3,440.67 3,560.43 3,806.55
1,199.01 1,233.49 1,455.79 1,913.49 3,100.45 4,597.15
1,446.39 1,565.44 1,493.24 1,745.97 2,204.87 2,644.26

147.24 141.87 113957 245.72 410.54 424.57
2,781.26 2,80757 3,555.56 4,078.03 5,690.51 7,251.24
2905123 3,110.50 3,799.81 4,433.98 6,259.45 8,306.78

100.81 124.19 326.37 464.77 476.74 563.29

217023575 22,810.58 24,580.84 27,654.91 31,265.96 3516707

Notes: 1. Valuables excludes works of art and antiques.
2. Gross Capital Formation = Gross Fixed Capital Formation + Change in Stocks
3. Gross Domestic Capital Formation = Gross Capital Formation + Errors and Omissions
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Exports less imports

Government investment

Discrepancies ~\
expenditure

Government
consumption —
expenditure

Private investment

expenditure Private consumption

expenditure

Net exports or the trade balance is measured in various ways. The
BALANCE OF (MERCHANDISE) TRADE, which is the value of exported goods minus the
value of imported goods, is the commonly used measure. This balance, how-
ever, does not include services of any kind. A broader measure of the trade
balance, which includes trade in banking services, travel, insurance, incomes
earned from abroad, and transfers, is the balance on goods and services.

The net receipts from services such as from travel, transportation,
insurance, and software exports are also referred to as the non-factor
incomes from the exports and imports of these services. A second com-
ponent of exports and imports of services is the net factor incomes from
abroad. This, as we saw earlier, includes the compensation of employees
and investment income, or, property and entrepreneurial income from
the rest of the world. A third component of services exports and imports

» Figure 1.5

Components of Aggregate
Expenditure. Private consump-
tion is the dominant component
of expenditure (61.6 per cent).
This is followed by private invest-
ment (20.4 per cent), government
consumption (11.8 per cent), and
government investment (6.9 per
cent) expenditure. Net exports
are 1.6 per cent of GDP.

This figure is based on Table 1.6.

Source: Central Statistical Organisation,
Government of India.

> The balance of (merchandise) trade,
otherwise known as net exports, is
the value of exports less the value of
imports of goods.
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Chinese and Indian GDP: Re-emerging Economies?

Definitions of emerging economies vary.
The United Nations counts Hong Kong,
Singapore, South Korea, and Taiwan as
emerging economies. The International
Monetary Fund, however, counts all four as
“developing economies” in its International
Financial Statistics but as “advanced econo-
mies” in its World Economic Outlook. In policy
discussions, these are labelled as emerging
economies. By 2005, the emerging econo-
mies accounted for about 30 per cent of the
world GDP and have begun to

dominate the global economy in terms of
exports, energy consumption, and
foreign-exchange reserve holdings. Cur-
rently, two fast growing emerging market
economies are China and India which
together contributed to about 25 per cent of
the increase in emerging market economies’
GDP in 2005.

In a study of the world economy the
economic historian, Angus Maddison*
found that until the late 19th century,
China and India were the world’s two
biggest economies. These two economies
dominated the world output before

the steam engine and the industrial
revolution placed Britain up in front.
Maddison estimates that in the eighteen
centuries up to 1820, the current emerging
market economies produced on average a
staggering 80 per cent of the world’s GDP.
After a gap of about 180 years they are
now back with amongst the fastest growth
rates of GDP.

Given this long perspective it may be more
appropriate to label these economies as
re-emerging economies. Two important
features of economies such as China, Hong

*Angus Maddison, The World Economies: A Millennial Perspective, OECD, 2001.

Kong, Indonesia, Malaysia, Oman, Malta,
Singapore, and Thailand that have seen
sustained high increases in the GDP in

the past couple of decades have been

(1) the high levels of investment—
attempting high growth without invest-
ment in infrastructure and skills is a sure
recipe to ignite inflation rather than
increase the output of goods and services;
and (2) the large fraction of GDP associated
with exports and imports—an indicator of
a country’s ability to leverage the demand
and resources of the global economy. In
2004 for instance, China’s total investment
expenditure was 43.2 per cent of its

GDP compared with India’s 27.2 per cent.
Similarly, international trade (exports

plus imports) as a percentage of GDP

was 58.2 per cent in China whereas it

was 27.4 per cent in India.
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» The current account balance is the
statement of a country’s payments
to and from the rest of the world

for goods and non-factor services
transacted in, for factor incomes from
abroad, and for transfers.

> Table 1.7
India’s Foreign Trade (INR Billion)

Source: Reserve Bank of India, Handbook
of Statistics on Indian Economy.

comprises transfers—private and official transfers between govern-
ments. Transfer receipts in India comprise mainly remittances sent by
Indian workers abroad.

The current account balance is the sum of the balance of trade and
the net receipts from the exports and imports of the three components of
services—non-factor services, factor incomes from abroad, and transfers.
The balance of trade and the CURRENT ACCOUNT BALANCE for India are given in
Table 1.7. In addition to depicting some of the major items of exports and
imports, Table 1.7 also reveals how private transfers and software exports
have in the recent past sometimes turned a negative balance of trade into
a positive current account balance such that foreign citizens’ spending on
domestic goods and services exceeds Indian citizen spending on foreign
goods and services.

The current account balance is a broad measure, but it is not exhaustive
and many major services are not included in it. For instance, expenditure by
Indian students going to the United States for education is not included as an

_ 2000-2001 2001-2002 2002-2003 2003-2004 2004-2005 2005-2006

Exports 2,078.52 2,133.45 2,600.79 3,039.15 3,817.85 4,657.05
Agriculture 272.88 281.44 324.73 346.16 380.78 452.20
Gems and Jewellery 337.38 348.45 437.01 485.86 618.34 687.53
Chemicals and Related 268.89 288.62 360.80 434,05 559.11 653.90
Products
Engineering Goods 311.50 331.83 437.15 570.05 779.49 961.57
Textiles 515.55 486.77 562.21 587.79 609.06 726.18
Imports 2,645.89 2,683.00 311776 3,673.01 5,335.50 6,951.31
Petrol, Oil, and 714.97 667.70 853.67 945.20 1,340.94 1,946.40
Lubricants
Capital Goods 408.47 471.30 653.25 839.94 1,129.36 1,667.61
Gold and Silver 211.89 218.54 207.53 315.06 500.99 501.08
Chemicals—Organic 111.65 133.52 146.40 185.27 256.10 309.21
and Inorganic
Pearls, Precious and 219.64 220.46 293.41 327.57 423.38 404.41
Semi-precious
Stones
Trade Balance -567.37 —549.55 -516.97 —633.86 -1,517.65 —2,294.26
Invisibles (Net) 451.39 713.81 823.57 1,273.69 1,395.91 1,887.04
Foreign Travel 79.05 158.89 176.44 65.20 62.87 61.98
Transport —68.08 —-61.60 —35.67 40.26 6.58 —68.72
Insurance 2.30 0.35 0.96 2.50 6.64 0.69
Software Exports (Net) 263.08 328.36 428.59 566.06 758.25 986.78
Net Factor Incomes -227.33 —200.68 —166.90 —182.50 —223.75 —249.69
from Abroad
Transfers (Net) 599.67 755.60 814.03 1,016.96 931.35 1,076.73
Current Account —-115.98 164.26 306.60 639.83 -121.74 —407.22
Balance

Notes: 1. Only major components of exports, imports, and invisibles have been depicted. The list is not exhaustive.
2. Chemicals and pearls, precious and semi-precious stones are mainly for further processing and re-export.
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Per Capita Income Percentage Increase (Per Decade)

1960-1961 39516 42.9
1970-1971 844.3 113.4
1980-1981 273 150.8
19961991 6,778.0 220.1
2000-2001 20,650.6 204.7

import of a service and meals purchased by foreign travellers at a dhaba in
Rajasthan are not reported as an export of cuisine.

73 Real and Nominal Incomes

The percentage change in a country’s output or income from one year to
the next is the GROWTH RATE of the country’s economy. Table 1.8 shows the
per capita income for the past few decades. This table reveals that in the
decade of the 1990s, an average person’s income increased by over three
times from INR 6,778 to INR 20,651. In the previous decade of the 1980s
income increased by 3.2 times. Most people comparing this with their own
family income history would find these statistics unbelievable. Did any-
body’s income increase 9.8 times between 1980-1981 and 2000-2001?
May be some business houses, like the Ambani family’s, did but on aver-
age, incomes surely did not increase by that amount. The reason the data
of Table 1.8 is misleading is that the rupees we earn as income are only as
valuable as the goods we can purchase with them. If our rupee incomes rise
and the prices of the things we buy also rise, then, our REAL INCOMES may not
be increasing as fast as our rupee incomes or NOMINAL INCOMES.

To understand this, suppose that there is only one good in the economy,
which happens to be pizza. Table 1.9 gives the nominal income and real
income in year O (the base year) and year j (the current year). The table shows
that despite your rupee income increasing by 12.5 per cent your real income
declined by 10 per cent. Even though the nominal income increased we could
buy less pizza with it.

1.3.1 Comparing Income Across Time

If there were more than one good (we cannot live only on pizzas) in the econ-
omy, to calculate the real income we proceed as follows:

1. Pretend that prices in the current year are the same as in the base year.
2. Calculate the value that the output would have in the current year at these
constant prices of the base year.

I ST S N R

Nominal Income INR 5,000 INR 5,625
Price (of pizza) INR 100 INR 125

Real Income 50 pizzas per year 45 pizzas per year

> Table 1.8
Per Capita GDP (INR)

Source: Central Statistical Organisation,
Governement of India.

» The growth rate of GDP is the per-
centage change in aggregate income
or output over a unit of time, usually
ayear.

» Real incomes are incomes measured in
physical terms, that is, in terms of the
quantities of goods and services.

» Nominal incomes are incomes meas-
ured in terms of current rupee values.

> Table 1.9
Real Incomes with One Good
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» Table 1.10
Real Incomes with Two Goods (1
and 2)

> Nominal expenditure or GDP or
aggregate income is the sum of the
quantities of goods produced times
their current price.

> Real expenditure or GDP or aggregate
income is the aggregate income
measured in the prices of a base year.

It measures aggregate income in con-
stant rupees or adjusted for inflation.

» The GDP deflator is the nominal GDP
divided by the real GDP.

Year O 30 100 4 500

Year 1 30 85 5 615

To see how such a comparison is done across time we will calculate the
price index for a student who spends all the pocket money for the year totalling
INR 5,000 on two goods—pizzas and books. The student’s expenditure is on
30 pizzas a year for INR 3,000 (each pizza costs INR 100), and on four books
a year for INR 2,000.

In a subsequent year, the competition increases and the price of pizzas
decline to INR 85 per pizza. However, there is no new entrant in the booksell-
ers market and the price of books goes up to INR 615 per book because of the
increase in the cost of paper. The student’s income and expenditure goes up to
INR 5,625 in the subsequent year and he purchases the same quantity of piz-
zas and an additional book over the previous year—the additional book being
purchased with the intention to study more and do better in the examinations.
This situation is depicted in Table 1.10.

NOMINAL EXPENDITURE is the expenditure in a year in the prices of that year.

The nominal income in Year 1, denoted as C“, will then be

C,, = (30 X 85) + (5 X 615) = 5,625

REAL EXPENDITURE is the expenditure in a year in the prices of the base year.

The realincome in Year 1, denoted as CIO’ will then be

C,, = (30 X 100) + (5 X 500) = 5,500

The inflation rate of the economy is found by deriving the implicit GDP
DEFLATOR, which is the current price estimate divided by the constant price
estimate. Thus,

Nominal GDP

GDP Deflator = Real GDP

100

-t
N 100 =
10

For our example with just two goods—pizzas and books—the deflator is
given by

5,625
5,500

S
—]100 = ) 100 = 102.27
Cio
The obtained deflator indicates that inflation was of the order of 2.27 per
cent in the economy with two goods. This summary indicator makes sense if
we note that the proportion of expenditure devoted to pizzas in real terms is
the share of real expenditure on pizzas, w P where

w. = 30 X 100 _ 3,000

1= B0OX 100 + 5 X 500) _ 5,500 _ 0>4°45

The proportion of expenditure devoted to books in real terms is the share
of real expenditure on books, W, where

W= 5 X 500 _ 2,500

2~ 30X 100 + 5 X 500) _ 5,500 _ 04>4°45
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The price of pizzas declined to 85 per cent of its original price from INR 100
to INR 85. The price of books increased by 23 per cent from INR 500 to INR
615. The weighted average of price increase in the overall economy is then
given by

[0.545455(0.85) + 0.454545(1.23)]100 = (0.463636 + 0.559091)100
= (1.022727)100
= 102.27

This is exactly what the summary indicator calculated. (See Appendix 1.1for a
derivation of the formula for the GDP deflator for the case of n goods.)

1.3.2 Measures of Inflation

The GDP deflator is the only measure of inflation that takes into account the
inflation in all the goods and services produced in the economy. Other mea-
sures of inflation are the wholesale price index (WPI) and the consumer price
index (CPI). These are calculated by selecting a fixed set of goods rather than
all goods available in an economy and then tracking the prices of these specific
goods and services from one time period to another. The bundle of goods used
in calculating the WPI is different from that incorporated into the calculation
of the CPI.

The coNsUMER PRICE INDEX (CPI) is a weighted sum of prices of the set of
goods and services that the statistical agency of the government determines
through surveys of the typical domestic consumer purchases each year. The
government conducts a survey to determine the importance of different
expenditures by the average household. Weights are assigned to the differ-
ent expenditure categories to reflect the importance of each in the house-
hold spending. For example, expenditure on fuel and light by industrial
workers receive a weight of 6.43 out of 100, and clothing, bedding, and
footwear receives a weight of 6.58 (see Table 1.11). In addition to a con-
sumer price index for industrial workers, the government also calculates
alternative consumer price indices for agricultural workers and urban non-
manual employees.

The wHoLEsALE PRICE INDEX (WPI) measures the average level of prices of goods
sold by producers. Unlike the CPI, the WPI measures price changes from the
perspective of the seller. (Table 1.11 indicates the weighting pattern for this
index.) The WPI is useful because it indicates what is likely to happen to con-
sumer prices in the proximate future. If producers are receiving higher prices
from their sales to wholesalers we could expect that sooner or later retailers
would have to charge higher prices. This will then be reflected in a higher CPI.
Both the WPI and the CPI are measured using base year quantities as weights.
Price indices that do this are called Laspevre INDICES. The expenditure propor-
tions in a LASPEYRE INDEx are those prevailing in the base year. Both the WPI and
the CPI represent only a subset of all the goods and services produced by the
entire economy and so may not reflect all changes in price levels.

In price indices such as the CPI, we are interested in finding out how much
it costs in the subsequent year to purchase the same basket of goods that were
purchased in the base year. If the student whose expenditure pattern is repre-
sented in Table 1.10 were to purchase the same basket of goods the subsequent
year he would have to pay INR 2,550 for pizzas (30 pizzas at INR 85 per pizza)
and for books the payment would be INR 2,460 (4 books at INR 615 per book).
The expenditure on the same basket of goods in the subsequent year is then
equal to INR 5,010. In the subsequent year then the student’s cost of living has

» The consumer price index (CPI) is

the cost of a standard basket of goods

and services consumed by a typical
domestic consumer.

» The wholesale price index (WPI) is a
price index of goods and services
domestically produced.

» A Laspeyre price index is calculated
from a basket of fixed quantities of a
given list of goods.

» We first calculate the total price of
the basket of goods in the base
period. Let the price index in the base
period be 100. Then we calculate the
total price of exactly the same basket
of goods in a subsequent year j.

Next we compute the ratio of the
total price of the basket of goods in
period j divided by the total price of
the basket in the base period. The
price index in year j then is this ratio
multiplied by 100. The Laspeyre
index tells us the expenditure that
must be incurred in year j as a frac-
tion of the expenditure in the base
year in order that we may obtain
the same bundle of goods as that
in the base year.
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> Table 1.11
WPl and CPI: A Comparison

increased. Setting the value of the index equal to 100 in the base year the price
index in the subsequent year is calculated as 100 X (5,010/5,000) = 100.2.
The inflation rate is none other than the percentage change in the price index.
The price index rose from 100 in the base year to 100.2 in the subsequent
year—an increase of 0.2 per cent. Inflation as measured by the price index with
base year quantities as weights is 0.2 per cent in the subsequent year.

The advantage of an index is that once calculated for a base year we
can compare it with any other year. For instance, if the index were to rise
to 103.04 in a later year, then, between the subsequent year and the next
year the index rose by 103.04 — 100.2 = 2.84. Hence, the inflation for this
time period is the percentage change in the index or 100 X (2.84/100.2) =
2.83 per cent.

Before looking at the weighting pattern of WPI and CPI, it is worth pointing
out that all price indices could overstate the true inflation due to two factors:

1. Price indices cannot account for price changes in newly invented goods as
the indices are calculated on a bundle of fixed goods and undergo revision
with a lag. For example, the prices of new computers tend to start high and
come down rapidly as output expands and so the price index in the initial
years would overstate inflation.

2. Existing goods change in quality over time. For example, automobiles
attributes over time have improved significantly. Apart from improved
engine performance, there have been a number of innovations in luxury,

WPI CPI
Properties of WPI and CPI (Industrial workers)
Movement in wholesale prices of 435 CPI for industrial workers measures retail
commodities in all trade and transactions prices of goods and services for 260 items
Index available on a weekly basis with a Index constructed on a monthly basis with
short time lag of 2 weeks lag of 1 month

Widely used in business and industry and
by government as the indicator of

inflation
Base yearis 1993-1994 Base yearis 2001
Weighting Diagram of WPI and CPI (Industrial workers)
Primary products 22.02 Food 46.19
Food articles 15.40  Pan, supari, tobacco,
Minerals 0.49 and intoxicants 227
Fuel group 14.23  Fueland light 6.43
Coal mining .75
Electricity 5.48
Manufactured products 63.75 Housing 15:27
Food products 11.54 Clothing, bedding,
Textiles 9.80 and footwear 6.58
Chemicals 11.93  Miscellaneous 23.26
Basic metals 834
Machinery and machine tools 836

Differences Between WPI and CPI
Fuel group gets a much higher weightage ~ Food gets maximum weightage

Services not included Miscellaneous group includes services
such as transport, education, and health
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comfort, and safety features. As time goes by, a given brand and vehi-
cle of a given engine size (small, mid-size, or luxury segment) may be
available with additional features such as a colour-coded bumper, disc
brakes, driver airbags, and a digital odometer. The price index overstates
the inflation in the price of the commodity because it records a higher
price which is the sum of the old, unimproved good plus the premium for
higher improved quality.

To account for differences in consumption patterns across households,
the CPI is compiled for industrial workers, urban non-manual employees,
and agricultural labourers. In Table 1.11, we list some properties of the CPI for
industrial workers, and the WPI, which covers the prices of goods purchased
and transacted in mainly by producers of goods. The WPI excludes the prices
of all services. The CPI is published by the Labour Bureau of the Ministry of
Labour, Government of India.

Table 1.12 provides statistics for the inflation rate calculated using the
three indicators of inflation—GDP deflator, WPI, and CPI (industrial workers).
As Figure 1.6 (which is drawn on the basis of the data in Table 1.12) depicts,
inflation in India has been on the decline since 1994-1995. The CPI (industrial
workers) shows the steepest decline in inflation compared with the other two
indicators of inflation.

Index numbers do help us to understand whether or not we are better off
in terms of real incomes today. However, they are computed by fixing a base
year in which the cost of a fixed bundle of goods and services is determined and
the cost of this bundle over time is then tracked. But we also have to account
for the changes in the available goods and services.

criow

1994-1995 10.00 12.60 10.08
1995-1996 9.08 799 10.21
1996-1997 7:55 461 9.2/
1997-1998 6.46 4.40 7.02
1998-1999 798 5.95 13.11
1999-2000 3.80 3.2 3.38
2000-2001 3.52 7.16 3.74
2001-2002 3.13 3.60 4.28
2002-2003 3.89 3.41 4.10
2003-2004 3.80 5.46 23
2004-2005 4.37 6.42 4.00
2005-2006 4.45 4.43 4.23
2006-2007 5.76 5.42 6.83
Average (from 5.68 5175 6.46

1994-1995 to

2006-2007)
Standard 231 251 3.23

Deviation
Trend Growth —-6.75 —3.87 -7.74

Rate

> Table 1.12

Inflation Rates based on GDP
Deflator, WPI, and CPI
(Industrial Workers)

Source: Central Statistical Organisation,
Economic Survey, 2006-2007.
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> Figure 1.6

Inflation Rates. Inflation has
been declining over the past
decade with the steepest decline
measured by the CPI (industrial
workers).

This figure is based on Table 1.12.

Source: Central Statistical Organisation,
Economic Survey, 2006-2007.

—— GDP deflator
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One reason why life is better today than it was, say, 25 years ago is not just
because average real incomes have risen, but that there are many more goods
available. In 1980, people were still using typewriters instead of computers;
they were lucky if they got to watch just one channel on a black-and-white tele-
vision set; and they could not speak with their families and loved ones while
driving back from work. There are a greater variety of ways to spend incomes
today and measuring your income by correcting for inflation is not going to
capture that very important transformation in our lives. Even if someone today
has a real income that is lower than that of a person who was in a comparable
position 50 years ago, the person has a larger range of products on which to
spend their income. As was emphasized in the beginning of this chapter, the
way in which we measure income is not a perfect manifestation of the welfare
we experience.

» Choices made in markets result in macroeconomic outcomes aggregate output by citizens regardless of where in the
such as aggregate income. Macroeconomics concerns itself world they work.
with the market for goods, the market for bonds, the market  » National income is the sum of aggregate domestic income
for labour, and the market for money. and net factor incomes from abroad.

» Macroeconomists’interest in aggregate income stems from it  » Aggregate expenditure (Y) is the sum of domestic expendi-
being an approximate measure of welfare. ture plus net exports (or exports less imports).

» Measures of aggregate income are incomplete due to under-  » Aggregate domestic expenditure equals aggregate expenditure
reported income and participation in underground and non- on consumption (C) by households, on investment (/) by busi-
market activities. ness units, and aggregate expenditure by government (G).

» Gross domestic product, GDP, is a measure of aggregate income Y=C+I+G+X—M
and output in an economy. It is the total value of the current  » In order to understand whether income increases represent
production of final goods and services within the national terri- an increase in command over goods and services we differ-
tory during a given period of time. entiate between real income (income measured In constant

» In macroeconomics, aggregate output equals aggregate prices) and nominal income.
income, which, in turn, equals aggregate expenditure. » The rate of change in prices or inflation in the price of goods

» As some citizens work for foreign-owned business and services is measured by a producer price index such as the
organizations and some foreigners work for domestically wholesale price index (WPI), the consumer price index (CPI), or

owned organizations, gross national product (GNP) measures the GDP deflator.



NOTES

1.

Money includes not just currency but also other assets
used for purchases such as savings and current account
bank balances. In Chapter 2, we adopt this more inclu-
sive definition of money but here for simplicity we are
referring to money as currency.

TEST YOURSELF

1.

Economics is the study of choices. In macroeconomics,
which markets are studied in relation to these choices?
Why does GDP, as reported in the national accounts, not
correctly measure total output?

Explain how cutting down trees to make furniture may
increase a country’s GDP but cause economic welfare to
decline at the same time.

GDP only counts the production of goods in their final form
during a given period of time. What are the various compo-
nents of the final demand for goods?

What is the difference between GDP and GNP?

ONLINE APPLICATION

1.

(a) Go to the Web site of the Reserve Bank of India
(URL: www.rbi.org.in/fhome.aspx).

(b) Click on the “Database”icon.

(c) Then, under the classification of annual data, click on
“Handbook of Statistics on Indian Economy”.

(d) Clickon“Table 1: Macroeconomic Aggregates (at Cur-
rent Prices)” and create a spreadsheet of data on GDP
for the 13 data points corresponding to the period
from 1993-1994 to 2005-2006.

(@) Click on“Table 2: Macroeconomic Aggregates (at Con-
stant Prices)” and access data for GDP at constant prices
for the same time period.

(b) Calculate the GDP deflator for this time period using
the formula from the text.

Inflation s the percentage change in the price index. Calcu-

late the inflation based on the GDP deflator by taking the

percentage change in the GDP deflator price that you have
calculated.

MACROECONOMICS: WHAT IS IT ABOUT?

2. Robert Lane, The Market Experience (New York: Cambridge
University Press, 1991).

6. Isthe balance of merchandise trade a good indicator of a
nation’s trade position, if the nation has a comparatively
large service sector?

7. Why is the output of the private sector measured in market

prices and that of the government measured at cost?

8. Why may the GDP deflator overstate the average annual
inflation rate for the economy?

9. How can we measure inflation when the prices of different
goods change at different rates?

10. Why is the wholesale price index used more widely than

the consumer price index as a measure of inflation?

4. (a) Clickon“Table 39: Wholesale Price Index—Annual
Average”. Access the data on this price index for the
period from 1993-1994 to 2005-2006 with base
1993-1994 = 100.

(b) Again click on“Table 40: Consumer Price Index—Annual
Average" Access the data on this price index for the
period from 1993-1994 to 2005-2006 for the consumer
price index for industrial workers with base 1982 = 100.

5. Calculate the inflation rate based on the wholesale price
index and the consumer price index for industrial workers.

6. Plot the three series of inflation rates over time. Which
price index results in higher average inflation rates over
time? Why do you think this is so?

7. Plot the data on GDP at constant prices and GDP at cur-
rent prices over time. Observe whether these curves cross
one another. Why do you think that occurs? What do you
observe in the graph you have plotted about the relation-
ship between real GDP and nominal GDP?
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> Table A1.1.1
Real Incomes with Two Goods
(1and 2)

Appendix 1.1 The GDP Defiator

If there were two goods, 1and 2, and p stands for price, and g for output, then,
the prices of the two goods in the base year and current year (year 1) could be
as depicted in Table Al.1.1.

I T T T N
= = = =1

Year 0 5) Pio 4 Pao

q10 1 q20

Y 1 = — - =
ear q11_4 p11_3 q21_12 p2]—2

Let i stand for a good (i = 1, 2) and let j denote the years where j takes the
value 0 if it is the base year and any positive number for a year that comes
later.

Define ij as the expenditure in year j in the prices of year x. Then, the
figure for nominal income in year 1is given by

C” =q,,P;, T4y Py = 4x3)+((12%x2) =36
The real income in year 1is given by
Cio=a11PioT 90 Py = @Ax1N+@02x1=16

Note that the common weights of the prices p, and p,, in the above expression
are the current year’s expenditures on the commodities, 9 When prices are
weighted by current year quantities, the price index generated is said to be a
Paasche Index.

The inflation rate of the economy is found by deriving the implicit GDP
deflator, which is the current price estimate divided by the constant price esti-
mate. Thus,

GDP Deflator =
Real GDP

€i1) 100 = [Nominal GDP\100
Co
Now,

Ch=9,1P; Ay Py

Addingand subtracting p , in the first part of the right-hand side of the expres-
sion for C; and p, in the second part of the expression,

Ci=a1(Pio TPy = Pip) T 0y (Pyy + Py = Pyg)

This may be rewritten as

_ P11 P
G _qnpm(] +m_ 1) -"(721"20(1 +@_ 1)

Inflation in the price of commodity i measured in year j (7-rij) is defined as the
percentage change in prices. We can define this as

_ Changeinprice P;~ Py

i ~ "Original price Pio
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Py P21
Then, w]]—pm land = By 1
We can then write
Ci=a1,P (0 + 7))+ Gy p, (1 + 7))

Dividing throughout by the expression for C,j,

C q,.p P

1n _ 11710 10
—_—=— 1+ 7w )+—('| + m, )
C q11p10 q21p20 n q11p10 q21p20

=w,(1+ 7)) +w,(1+7,)

where w, = q,, P,/ (q,,P; T 4,,P,) is the proportion of commodity i’s con-
tribution to GDP in the base year, or the weight that commodity i has in the
overall output produced. (Note that the sum of the weights equals unity.)

Generally, the GDP deflator involving the expression C,-/ C}o in year j is
defined as:

GDP Deflator = w, (1 + 77-]1.) +w,(1+ 77-2]) +e+w (1 + 7Tnj)”00

where,
W = q;Pj
i (q1;p20+ +‘7,1;":',10)
For the example above:
w. = 4 X1 _4 _1
T @xnN+@a2x1) 16 4
wo—_12X1 _12_3
2 @4xXnN+@az2x1ny 1 4
Also,
Py _3_ Py _2_._
T = P 1—1 1=2andm, = P 1—1 1=1

C
. . . Sa
Plugging these values into the expression for C

( 100 = (1+2)+%(1+1)]1oo

(3 +5Jo

=2
(3o
=225

Note that the price of good lincreased by [(3 — 1)/ 1] or 200 per cent. The

price of good 2 increased by [(2 — 1)/ 1] or 100 per cent. The weighted average
of price increase in the economy is

41(100 +200) + 43(100 +100) = 3004ﬂ

900
4

= 225 per cent
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Savings, the

Balance of Payments,

and the Money Supply

»

»

»

»

»

»

»

How is the aggregate savings of an economy used?

What is the balance of international payments and
what are its components?

How is the exchange rate determined and how does it
affect the financing of the balance of payments?

What is the difference between the monetary base, or
reserve money, and the money stock?

How does the interaction between the public, the
commercial banks, and the central bank determine the
money supply?

What is the money multiplier?

What is an open-market operation and how does it
affect the money supply?



SAVINGS, THE BALANCE OF PAYMENTS, AND THE MONEY SUPPLY

2.1 The Sources and Use of Savings

In Chapter 1 we derived the fundamental macroeconomic identity that
output equals income equals expenditure (domestic expenditure plus net
exports). This is a truism from the perspective of an aggregate economy.
You might think that at an individual level income is not equal to expendi-
ture because some of it gets taxed and it is only after some of it gets saved
that we get to spend on goods like cars and computers. Yet what is true at an
individual level is not true in the aggregate, which is an insight that macro-
economics provides.

From your income a certain amount leaks out as taxes but that is what
the government spends. What happens when you save and put your money
into a bank account? The bank lends your money to firms who plan to spend
on setting up new factories, or to the government which plans to spend on,
say, the salaries of professors at the Indian Institutes of Technology and
the Indian Institutes of Management. So in the final analysis, even if we
do not spend all our income it turns out that all of our income does get
spent. From the perspective of an aggregate economy, therefore, allincome
is spent.

To probe this perspective further, we begin with the identity that income
in the aggregate equals expenditure, which we wrote in Chapter 1.

Y=C+I+G+X-—-M

The term X — M here denotes the balance of merchandise trade plus net
receipt from non-factor service income. As our interest is currently on sav-
ings, which is due to the current income (from all sources) being set aside
rather than being spent, we expand the identity above to include the net
factor incomes earned by residents of the country from abroad, NFI, and
transfers (mainly remittances) from abroad. Adding net factor incomes and
transfers from abroad to both sides,

Y + NFI + Transfers from Abroad =C+/+ G + X — M + NFI
+ Transfers from Abroad

Taking the terms in consumption and government expenditure on the left-
hand side,

Y + NFI + Transfers from Abroad —C -G =1+ (X — M + NFI
+ Transfers from Abroad)

However,
(X — M + NFI + Transfers from Abroad) = CA

where the left-hand side is the net exports of goods and services (or non-factor
incomes) plus the net factor incomes and transfers from abroad and this is
the definition (see Chapter 1) of the term on the right-hand side, the current
account surplus (CA). We may then write,

Y + NFI + Transfers from Abroad — C — G =1+ CA

To connect the savings in the economy with this identity, we need to define
private savings and public savings.
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» Private savings is the value of the
private sector’s disposable income
minus its consumption.

» Transfers by government include
subsidies and interest payments on
government borrowing from the
private sector.

» Government savings is equal to net
government revenues less government
spending.

» The sum of private and public savings
is national saving.

PRIVATE saVINGs is the income left over after the private sector spends what-
ever income is available for spending. The private disposable income is the
amountofincome the private sector has available to spend. This equals income
received from private sector activities plus payments received from govern-
ment less taxes paid to government.

Private Disposable Income = GDP + Net Factor Incomes Abroad
+ Transfers from Abroad
+ Transfers Received from Government
— Taxes

Recollect that the net factor incomes from abroad is the income paid to
domestic factors of production by the international economy less income
paid to foreign factors of production by the domestic economy. Transfers
from abroad are mainly remittances by Indians working abroad. The transfers
from government include subsidies and interest payments on government
borrowings or the public debt.

As consumption is spending by the private sector to meet current needs,
savings of the private sector is defined as private disposable income minus
consumption.!

Private Savings = 5pvt = Private Disposable Income — Consumption

The income of the government is the taxes paid by the private sector to the
government. The net government income is the tax revenues of government
less the TRANSFERS it makes.

Net Public Sector (Government) Income = Taxes — Transfers (to private sector)
by Government

GOVERNMENT SAVINGS then is the net government income less government pur-
chases of goods and services for the current needs (government consumption
expenditure).

In most macroeconomic models, the government purchases are the sum of
the government consumption and investment expenditure and are treated as
though they are entirely expenditures on current needs. In that case we need
not differentiate between the kinds of government expenditure that we take to
be current government outlays.

Government Saving = 5g = Net Government Income — Government Expenditure
= Taxes — Transfers by Government
— Government Expenditure

ovt

A commonly used term for government savings is the government fiscal
surplus. The fiscal surplus equals the government non-debt related receipts
comprising taxes net of transfers minus government outlays.?

NATIONAL SAVING or the saving of the economy is equal to private saving plus
government saving.

Saving = .‘Jpvt + Sgovt = (GDP + Net Factor Incomes Abroad
+ Transfers from Abroad + Transfers from Government
— Taxes — Consumption)
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+ (Taxes — Transfers by Government
— Government Expenditure)
=Y + NFIl + Transfers from Abroad — C — G

Since we had written the aggregate income equals expenditure identity as ¥ +
NFI + Transfers from Abroad —C — G = I + CA, we can substitute this into
the expression for national savings,

Savings =/ + CA

or, S . +S =I1+CA

pvt govt

or, S +5S —CA=1
pvt govt
What this means is that the investment expenditure in the economy is
financed through three sources:

1. Private savings
2. Government savings
3. Foreign savings.

A current account deficit (M > X + NFI + Transfers from Abroad) implies
that what foreigners receive from us (as monetary payment when we import
goods and services from them) is more than the amount that we receive as pay-
ments to us on the Indian goods and services they demand (Indian exports).
The money coming into the Indian financial system from abroad as payment
for exports and returns to factors of production (NFI) as well as remittances is
insufficient to pay for the import demand ofresidents. The country then requires
to raise the money required to finance the excess imports from abroad. It does
this by borrowing abroad. A CURRENT ACCOUNT DEFICIT thus requires borrowing from
abroad, which means that domestic residents are utilizing the savings of for-
eigners to finance expenditures. A current account deficit is thus financed by an
increased indebtedness abroad and represents the savings of foreigners.

Aggregate investment in the economy is, therefore, equal to aggregate
savings. Aggregate savings, in turn, is the sum of national savings—private
savings (Spvt) plus government savings (Sgovt)—and foreign savings (—CA).

The aforementioned identity that investment is financed through three
sources of savings is always true by definition. Being an identity, a reduction
in any component of the identity must result in an increase in another com-
ponent or a combination of components so that the identity continues to hold
true. Hence, if the government decides to splurge and reduces its savings—the
government deficit increases—at least one of three things or a combination of
them must occur: private saving rises, investment decreases, and/or the cur-
rent account balance deteriorates.

The accompanying Figure 2.1 graphs data on the sources of savings and aggre-
gate investment and depicts two phases of the Indian economy. Prior to 2002-
2003 government dis-saving was accompanied with a current account surplus and
private savings were larger than aggregate investment. Indian savings were being
used by the rest of the world to finance its current account deficit with India.

After 2002-2003, public-sector savings improved and were positive.
Private savings also increased. However, this increase in the national savings
was insufficient to finance the sharp rise in investment in the economy from

» A current account deficit implies that
a country’s payments to the rest of the
world exceed the payments received
from the rest of the world. This deficit
in the payments to be made to the rest
of the world increases the country’s
indebtedness abroad and is plugged
via the use of savings of foreigners to
finance it.
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» Figure 2.1

Sources of Savings and
Investment. Aggregate
investment is financed by private
savings, government savings,
and the current account deficit
(foreign savings). Despite
national savings increasing

the increased investment has
resulted in the economy increas-
ingly accessing foreign savings to
finance capital formation in the
economy.

» The balance of payments summarize
a country’s transactions—monetary
payments for goods and services, and
acquisition of financial assets—with
the rest of the world.

» The current account is the summary
of the country’s payments to and from
the rest of the world.

25 per cent of the GDP in 2002-2003 to 32.2 per cent of the GDP in 2005-2006.
The economy resorted to foreign savings to fill the gap and the current account
went into deficit from 2002-2003. This means that in the recent past Indians were
borrowing from foreigners to finance the capital formation in the economy.

A change in the current account of an economy is associated with a
change in the capacity to hold assets of the residents of a country as com-
pared with the residents of other nations. With each flow of goods, ser-
vices, and income? that comprises the transactions reflected in the current
account, there will be an associated outflow of domestic assets abroad and
inflow of foreign assets into the domestic economy. For instance, the export
of software services by India will result in an inflow of the foreign exchange
as payment received for such exports.

These flows of financial assets are recorded separately in an account that
depicts the income and asset transactions between domestic residents and
residents of other nations and is called the balance of payments accounts of a
country. The increase in the stock of foreign exchange by the economy will also
get reflected in the asset and liabilities position of the banking system since
that is where these assets will be held. That, in turn, will affect the money sup-
plyin the economy. We thus turn to a study of the balance of payments and the
money supply of an economy.

2.2 The Balance of Payments

The BALANCE OF PAYMENTS accounts are a summary of the nation’s financial rela-
tionship with the rest of the world. It records the market value of goods, ser-
vices, and financial assets that domestic residents exchange with foreigners
from other nations during an accounting period. There are three balance of
payments concepts—the balance on current account, the balance on capital
account, and the overall balance.

The CURRENT ACCOUNT measures the flow of goods, services, and income
across national borders. The flow of income recorded in this account is of
the interest and dividend payments received by residents from the holding of
financial assets abroad less similar payments made to foreign residents, and
also international transfers.



SAVINGS, THE BALANCE OF PAYMENTS, AND THE MONEY SUPPLY

The CAPITAL ACCOUNT measures the capital outflow and the capital inflow into
the economy. A capital outflow is the purchase of foreign assets by domes-
tic agents such as households and firms. A capital inflow is the purchase of
domestic assets by foreign households and firms.

The OVERALL BALANCE account records the transactions of reserve assets such
as gold and foreign currencies by official government agencies.

The balance of payments is a bookkeeping system that records both sides
of any transaction involving a domestic resident and a resident abroad. A debit
entry is made if a transaction results in a domestic resident making a payment
abroad. A credit entry is made if a transaction results in a domestic resident
receiving a payment from abroad.

If the total of debit entries or imports recorded in the current account
exceeds (is less than) the sum of the credit entries or exports and net factor
incomes from abroad, then, there is a deficit (surplus) in the current account.

Similarly, the purchase of domestic financial assets (bonds, stocks) by
foreign residents is a capital inflow, which is a credit entry. A purchase of for-
eign financial assets by domestic residents is a capital outflow and is a debit
entry. When the debit entries exceed (are less than) the credit entries—capital
outflows are greater (lesser) than capital inflows—there is a net capital out-
flow (inflow) or a deficit (surplus) in the capital account.

The sum of the current account balance and capital account balance is the
OVERALL BALANCE that states a net debit or credit. If it is a net credit, as has been
the case in some years in India in the recent past, then, domestic residents
are receiving more payments from abroad. This surplus in the overall balance
requires the central bank to accumulate the excess foreign assets and add to its
holding of foreign currencies as foreign-exchange reserves.

The accounting of the balance of payments thus is

Current Account Balance = CA

Capital Account Balance = KA

Overall Balance = (CA + KA)

Official Reserves, R = —(CA + KA)

The overall balance is achieved through official financing—the authori-
ties absorb the finance required for overall balance by accumulating foreign-
exchange reserves or making a deposit with monetary authorities overseas
such as the International Monetary Fund when there is an overall surplus.
This accumulation of reserves is shown as a negative value of the sum of the
capital and current accounts. A negative value to the reserves thus represents
an increase in the official reserves held and a positive value is a decrease in the
holding of official reserves by the central bank.

To understand this role of the government whereby it absorbs or releases
foreign exchange in the foreign-exchange market, we employ the following
diagram—Figure 2.2. A foreign-exchange market is where commercial banks,
foreign-exchange dealers, and the central bank buy and sell the currency of
other nations. The exchange rate is the market price at which foreign exchange
is bought and sold. The EXCHANGE RATE expresses the value of a given currency
relative to another. In Figure 2.2, the vertical axis depicts the exchange rate
measured as the number of units of domestic currency (INR) per US dollar,

E \r/s- The exchange rate thus expresses how many domestic currency units

» The capital account is a summary of
the country’s financial asset transac-
tions with the rest of the world.

» The overall balance records the
changes in a country’s stock of
international reserves during the year.
International reserves are the foreign
currency and other assets held by
the government for the purpose of
purchasing the domestic currency in
the foreign-exchange market.

» The overall balance is the sum of
the current account balance and
the capital account balance. A
surplus overall balance is the net
increase in the country's stock of
international reserves over the year.
A deficit overall balance is the net
decline in the country’s stock of
international reserves over the year.

» The exchange rate is the value of a
given currency relative to another.
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» Figure 2.2 txchange Rate and
Balance of Payments. The demand
for foreign exchange from
importers and due to capital
outflows and the supply of
foreign exchange by exporters
and due to capital inflows
determines the exchange rate
and the balance of payments.

> A spot exchange rate is the
market price for immediate
purchase and delivery of foreign
exchange. The forward-exchange
rate and real exchange rate are
studied in Chapter 5.

» Depreciation occurs when the price
of the foreign currency in terms of the
domestic currency rises—an increase
in the exchange rate.

» Appreciation occurs when the price
of the foreign currency in terms of
the domestic currency decreases—a
decrease in the exchange rate.

Exchange Rate E

INR/$

mi

m

A B C D
Fiow of
\ >4 Dollars

Official Financing

(INR) it takes to purchase one dollar, or, rupees per US dollar. The exchange
rate we are concerned with here is the SPOT MARKET EXCHANGE RATE—the rate for
immediate purchase and delivery of the foreign currency.

When the number of rupees required to purchase one US dollar increases,
we say that the rupee price of the dollar rose, or, the rupee has DEPRECIATED rela-
tive to the US dollar. When the number of rupees required to purchase a dollar
decreases, we say that the rupee price of the dollar has fallen, or the rupee has
APPRECIATED relative to the US dollar.

In Figure 2.2, higher values of E represent a depreciation of the currency
and lower values an appreciation. On the horizontal axis, we measure the flow
of dollars per period (a year).

Now, take the case of an economic agent who imports goods and services and
is thus required to pay the supplier of those imports in a foreign currency, let us
say, dollars. The importer goes to the foreign-exchange market with his rupees
that he wants converted into dollars—he has a demand for dollars in the foreign-
exchange market. A depreciation of the currency requires the importer to give
up more rupees for the dollars that are required to pay for the imports of goods
and services. We should then expect that depreciation by raising the foreign-
exchange cost of imports would reduce the demand for imports. An appreciation
would have the opposite effect. The demand for dollars as a result of the demand
for imports of goods and services is, therefore, downward sloping and depicted as
D,,. Similarly, exporters supply dollars that they receive from customers abroad
in exchange for rupees in the foreign-exchange market. As the rupee depreciates,
foreigners will find Indian goods cheaper, exports will increase in volume and
value, and the supply of dollars by exporters will be an upward-sloping line as
depicted by S,. If the exchange rate is fixed by the government at E, then the cur-
rent account balance is the distance AC and is in deficit as drawn.
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We now take into consideration the capital account. If an economic agent
wishes to export capital, say, to buy shares on the New York Stock Exchange,
he supplies rupees to be converted to dollars. From the viewpoint of the impact
on currency demand, this is like an import of goods and services in that there
is a demand for dollars. We thus add the capital export X to the D,, sched-
ule and denote the total demand for dollars as D, + X,. Conversely, we may
have agents overseas who want to buy stock on the National Stock Exchange
in India—they supply dollars in exchange for the rupees that will allow them to
buy the shares. The impact on foreign currency supply is like that of an export
of goods and services. We add the capital import, M, to the S, schedule and
denote the total supply of dollars as S, + M. The amount of capital export at
exchange rate E is CD and the distance AB measures the capital import. The
capital account deficit is therefore CD — AB.

Combining the deficit on current account (AC) and capital account
(CD — AB) we obtain an overall deficit of AC + (CD — AB), or, BD. This is the
amount that government acting through its central bank—the Reserve Bank
of India (RBI) in the case of India—is required to finance from reserves or
by borrowing from overseas monetary authorities. In Figure 2.2, the excess
demand for foreign exchange, BD, arising from transactions on the current
and capital account is what the RBI would be required to finance. It does
so by selling rupees in exchange for dollars, by decreasing its holdings of
foreign-exchange reserves, or by asking a foreign monetary authority such as
the Federal Reserve Board in the United States to buy rupees on its behalf
and by incurring a debt to the Federal Reserve. If the exchange rate were at

MACROFOCUS 2.1

Forex Reserves: Index of Economic Strength?

Towards the end of 2005, Japan was

the largest foreign-exchange reserve
holder in the world, valued at US $843.5
billion, with China in second place.
However, China’s ratio of foreign-exchange
reserves to GDP is 37 per cent, whereas
that of Japan is 18 per cent. India holds
the fifth largest stock of reserves among
emerging market economies. It is often
claimed that a greater stock of foreign-
exchange reserves reflects a country’s
economic strength and an enhancement
of its international status. Is such thinking
justified?

In order to determine a rational amount of
foreign-exchange reserves, a policymaker
must take into account the extent of foreign
trade, the utilization of foreign investment
and the capacity to finance internationally,
the level of economic opening up, and the
associated efficiency of adjustment and
regulation, among other things. A devel-
oped economy may exhibit a lower demand
for foreign-exchange reserves because its
currency is convertible and can be used

for international payments. In contrast,

an emerging economy's currency is not

generally acceptable for international use
because of doubts about the efficacy of
their macroeconomic regulatory framework
and such countries usually have a stronger
demand for foreign-exchange reserves.
Besides, an emerging economy needs
reserves to handle contingencies such as
financial risks due to insufficient liquid-

ity with financial institutions and due to
its high requirement of oil that is subject
to price fluctuations in the international
market.

Foreign-exchange reserves are accumulated
by continual surpluses in the current and
capital accounts of the balance of pay-
ments. Reserves emanating from a surplus
in the current account are mainly due to the
capacity of domestic firms to export prod-
ucts in international markets and compete
with other countries. This reflects economic
supremacy only to the extent that exports
do not comprise resource-based primary
products that give a quantity-based advan-
tage, and include more products that are of
high quality and have high value added. To
some extent, reserves are accumulated to
keep the exchange rate stable and protect

the export competitiveness of domestic
firms, as has happened in China. In such
cases, expectations are generated towards
revaluation of the currency and that
results in an influx of “hot money” from
speculators betting on the revaluation.
Foreign-exchange reserves, then, are the
result of a policy objective of weakening
exchange rates so as to steer the economy'’s
external demand. To the extent that it
results in speculative flows, it increases
the likelihood of financial crisis and
increases the riskiness of the economy
rather than strengthening it.

To sum up, reserves that come from the
capital account surplus are largely debt

or equity based (foreign direct investment
or FDI and foreign institutional investment,
or Fll flows) and result in an increased
indebtedness to the rest of the world. They
are an indicator of economic power only to
the extent that they finance investments
that raise the productivity and efficiency
of the economy sufficiently such that the
returns after compensating these capital
inflows increases the incomes received by
domestic citizens.
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> Table 2.1
India’s Overall Balance of Payments (INR Billion)
Source: Reserve Bank of India, Annual Reports.

| 1999-2000 2002-2003 2003-2004 2004-2005 2005-2006

Current Account
Balance

Capital Account
Foreign
Investment (Net)
(a) FDI
(b) Portfolio Investment

Commercial
Borrowings and
External Assistance

Banking Capital
(Including NRI
Deposits)

Total Capital
Account Balance?®

Overall Balance®

Monetary
Movements

(1) IMF, Net

(2) Foreign-Exchange
Reserves (Increase —,
decrease +)

“Inclusive of errors and omissions.
®Overall Balance = Current account balance + Capital account balance
Figures for 2004-2005 are partially revised and those for 2005-2006 are preliminary.

» A managed or dirty float is a system
of flexible exchange rates but with
periodic intervention in the foreign
exchange market by official agencies.

—203.31 306.60 639.83 —247.86 —468.56
225.01 200.98 628.42 542.60 807.59
93.96 155.94 109.44 146.39 254.24
13105 45.04 518.98 396.21 553.35
69.51 —185.70 = 196413 479.38 204.23
9217 50333 27782 170.83 57,95
481.01 523.66 77227 1,383.68 1,085.21
27770 820.37 1,439.93 115907 658.96
=277 70 —820.37 -1,439.93 = 115907 —658.96
=122 0 0 0 0
—266.48 —820.37 —-1,439.93 = 115907 —658.96

E instead of E, then the overall balance BD would be in surplus and the RBI
could just accumulate the excess supply of foreign exchange as reserves. The
alternative to decreasing the holding of foreign-exchange reserves or running
up a debt to a foreign monetary authority when the exchange rate is E is to
stop controlling the exchange rate and to let it float. The exchange rate would
depreciate to E where the overall balance would be zero. Most economies,
however, do not “free float” but pursue a “MANAGED” or “DIRTY FLOAT” in which
official financing of the overall balance goes on.

Table 2.1 depicts India’s balance of payments in the last few years. Some
itemsin the capitalaccount such asrupee debt servicing have not been reported
here. The current account swung from a deficit into a surplus from 2001 to
2002. Direct-investment flows and portfolio flows provided support to the bal-
ance of payment with foreign-exchange reserves rising sharply in the last few
years. In 2004, for instance, India’s share of global portfolio flows to emerging
market economies was about 25 per cent and by December 2004, India’s for-
eign-exchange reserves were the fifth largest in the world.

The purchase and sale of foreign exchange is often mediated through the
banking system and affects the asset and liability position of commercial banks
and the central bank. We turn to the balance sheet of the banking system and
the determination of the money supply in Sections 2.3 and 2.3.1.
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23 The Money Supply

The money supply and its formation rest on a set of identities. The money-
supply process deals with the interface between the central bank and the
commercial banks.

The creation of the MONETARY BASEis dominated by the central bank. The cen- » The money issued by the central
tral bank exercises control over the economy because of its unique position asa  bankis called the monetary base or
monopolistic supplier of the monetary base. In all countries, this is guaranteed high-powered money.
by the central bank’s monopoly over the supply of banknotes and coins.

The creation of the MONEY sTock is determined by the interplay between the » The money stock is the market value
central bank, the commercial banks, and the non-bank private sector. We can of a sum of liquid assets that are used
think of the monetary base as an input factor, controlled by the central bank, to make transactions n the econormy.
for the process by which the money stock is created as an output by the com-
mercial banks. The three major participants involved in the determination of
the money supply are

1. The central bank, which determines the monetarybase, the reserve require-
ments, and sets the discount rate at which it lends to commercial banks.

2. The public, which determines its currency holdings relative to its demand
deposits.

3. The commercial banks, which for a given required reserve ratio, determine
their actual holding of reserves as against their demand deposit liabilities.

2.3.1 Bank Balance Sheets and the Money Supply

The money-supply process is best understood by looking at the balance sheets
of the central bank and the commercial banks. If we assume a closed economy,
a typical central bank balance sheet would be as given in Table 2.2.

Some points that we need to consider include the following:

1. Banks often borrow from each other bilaterally and often do so in the con-

text of an overnight loan market when there is a requirement for liquidity

to meet RESERVE REQUIREMENTS. Borrowing by a bank from other banks within the > Bankreserves are the holdings of

system does not change the monetary base and is therefore ignored in the SNl bankmoney by banks.This is

. . . the difference between the amount of

determination of the money supply. However, when commercial banks  gepositsin a bank and what it lends or
increase their borrowing from the central bank as a whole—credits to holds as bonds. Central banks require
domestic banks by the central bank—the monetary base increases and the  bankstoholdaminimum amount of

. . rtion of their d its.
money supply expands. In lending to the commercial banks as a whole, the feserves asaproportion oFthelr depostts

> Table 2.2
A Central Bank Balance Sheet

Assets Liabilities

Credits to Domestic Banks (Credit Facility + Open Market Currency in Circulation = Currency with Public (C?) + Currency
Operations) with Banks (C?)
Currency in Circulation C=C"+C®

Central Bank Credit to Government = Holdings of Reserves and Central Bank Balances of Domestic Banks
Government Debt (Including Loans to Government) /ess

Government Deposits Gb/(B

Advances (Credits) to Commercial Private Sector A, Net Non-monetary Liabilities of Central Bank®  NML_,

“Non-monetary liabilities include contingent liabilities, guarantees, and other claims, fess fixed and other assets.
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» The central bank as a lender of last
resort stands ready to lend to any
temporarily illiquid bank that is in
requirement of funds.

» The direct lending of reserves by the
central bank to commercial banks is
the credit facility window of the central
bank or the discount window as it is
sometimes known.

> An open-market operation is the
purchase or sale of government bonds
by the central bank for the purpose of
increasing or decreasing the money
supply. For more details see Section 2.33.

» Required reserves are the result of
the central bank regulation requiring
banks to hold specified fractions of
their deposits as funds on deposit at
the central bank.

» The monetary base or reserve money
is the central bank’s liabilities of currency
and commercial bank reserves held
with it, or, from the assets perspective,
the credit given to commercial banks,
government, or the private sector less
non-monetary liabilities.

> Table 2.3
Commercial Banks’Balance Sheet

central bank is said to act as a LENDER OF LAST RESORT when the banking system
is not in a position to obtain additional funds from its own internal bor-
rowing and lending. Since borrowing from the central bank under a CrReDIT
FACILITY—as occurs under the refinancing facility—often triggers greater
supervision from the central bank into the borrowing bank’s asset man-
agement and other practices, it is rarely practised. However, the central
bank lends to the commercial banks via an auction procedure or OPEN-MARKET
OPERATION (an issue we discuss a little later in Section 2.3.3).

. Currency in circulation (C) is the sum of currency with the public (Cf) and cur-

rency with banks (C), that is, C = C* + C®. Note that money that the central
bank has in its own account is neither part of reserves nor of the money supply.

. When we make a deposit into a commercial bank, it can use this deposit to

purchase financial assets such as government bonds or lend it to fund proj-
ects. Reserves are the deposits the bank has not used to make loans or to
purchase financial assets. The cash kept by a bank in its vault to meet daily
business needs is one part of its reserves. Another part is held as a deposit
with the central bank. Reserves then comprise the cash in the vault and the
reserves held as deposits at the central bank. Commercial banks are required
to hold reserves as a fraction of deposits, at levels imposed by the central
bank. By requiring banks to hold larger reserve requirements, the central
bank can affect the level of economic activity as this makes lesser deposit
money available for lending or purchasing financial assets. REQUIRED RESERVES
are essentially all deposits that are required to be held by banks in the coun-
try with the central bank as a statutory requirement. The demand for central
bank balances by the commercial banks originates primarily because the cen-
tral bank imposes statutory minimum-reserve requirements. Any balances
held above these requirements are regarded as excess reserves.

. Net non-monetary liabilities (NML_;) include contingent liabilities, guar-

antees and other claims, less fixed and other assets. These, as we shall see,
are netted out from the balance sheet as the focus is on net monetary liabili-
ties that affect the money supply.

The MONETARY BASE of the central bank is also referred to as RESERVE MONEY and

can be written in terms of its application (liabilities side) as

Reserve Money = Currency in Circulation + Reserves and Central Bank
Balances of Domestic Banks

The monetary base could also be written in terms of its source (assets side) as
Reserve Money = Credits to Domestic Banks

+ Central Bank Credit to Government and Private Sector
— Net Non-monetary Liabilities

Reserves and Deposits with Central Bank

Commercial Banks Credit to Government = Holdings of Government Debt
(Including Loans to Government) less Government Deposits G

Advances (Credit) to Private Commercial Sector A

Currency with Banks (Vault Cash)

Deposits D,

Loans from Central Bank
b/B

B

Net Non-monetary Liabilities NML,
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Bank-related Financial Assets

(a) Deposits (D) Wealth (= equity)

(b) Currency with Public (C?)

Other Financial Assets Advances (Loans) from Banks A, +A_,
Real Assets Other Financial Liabilities

Similarly, a typical commercial bank’s balance sheet would be as given
in Table 2.3.

A few properties of the commercial bank’s balance sheet that need to be
noted are:

1. The central bank requires commercial banks to meet a certain minimum
ratio—called the required reserve ratio—of their reserves to their deposits.
Central banks put in place required reserves with an eye to controlling the
money supplyand through that the level of economic activity. Central banks
usually assess reserve requirements of banks on an average basis with banks
being required to meet their reserve requirements only on average over a
period of a fortnight or so.

2. Apartofthereservesis held as deposits with the central bank. Another part
of the reserves is held in cash at the tills, in the automatic teller machines,
or in the banks’ vault (C®). These reserves are held because demand depos-
its may be withdrawn on demand at any time. In anticipation of its deposit
liabilities, the commercial bank makes a decision on its reserve holdings in
the form of cash holdings. As these reserves are at the banks’disposal, they
are sometimes referred to as free reserves. Free reserves are decided on by
the commercial bank depending on the withdrawal patterns of its deposi-
tors while required reserves are imposed by the central bank.

For the sake of completeness, the balance sheet of the private sector, which we
do not discuss in detail here, is as depicted in Table 2.4.

If we coNsOLIDATE the balance sheets of the central bank and all the commer-
cial banks, we will get the consolidated balance sheet of the banking system
showing only claims and liabilities with respect to non-banks. The aggregated
balance sheet of the banking system is as given in Table 2.5.

In terms of an identity, this may be written as

C+D, =G, + A, — NML

Let us now relax the assumption that we are dealing with a closed econ-
omy. Then, the additional terms on the balance sheets of the central bank,
commercial banks, and the consolidated balance sheet of the banking system
will be as depicted in Table 2.6.

> Table 2.5
Consolidated Balance Sheet of a Banking System

» Table 2.4
Private Sector Balance Sheet

» Consolidating requires that all claims
and liabilities between individual
commercial banks and between
commercial banks and the central
bank are netted out. For instance, loans
from central bank in Table 2.3 nets out
with credits to domestic banks in
Table 2.2.

Bank Credit to Government G =G _,. + G Currency in Circulation with Public CP

b b/CB b/B

Deposits D,

Advances (Credit) to Private Commercial Sector A, = A_, + A,

Net Non-monetary Liabilities NML = NML_, + NML,
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> Table 2.6A
Additional Items on Central Bank Balance Sheet

Foreign-exchange Reserves (Including Gold Holdings) R,

> Table 2.6B
Additional Items on Commercial Banks'Balance Sheet

Advances (Credit) to Non-residents A Deposits of Non-residents D

NR NR

Net Foreign Currency Assets of Banks B,

> Table 2.6C
Additional Items on Consolidated Balance Sheet of Banking System

Foreign-exchange Reserves (Including Gold Holdings) R_.

Advances (Credit) to Non-residents A Deposits of Non-residents D

NR NR

Net Foreign Currency Assets of Banks  B__

Foreign-exchange Assets (Net) of Banking Sector

FE = i = B ae (U = (Bl

In Table 2.6C, thenet position is stated in the last row. The holding of foreign-
currency deposits have to be netted off (A, — D) because the conventional
definition of money supply includes only domestic (rupee) bank deposits.

Adding the additional items for an open economy on the balance sheet to
the items in the balance sheet for a closed economy (consolidating Tables 2.5
and 2.6C) gives us the consolidated balance sheet of the banking system in an
open economy—Table 2.7.

In terms of an identity, the consolidated balance sheet may be written as

C°+ D, =G, + A+ FE— NML

» The money supply is the currency The MONEY suPPLY is thus equal to
with the public and the deposits at

commercial banks. Alternatively, it is
the bank credit given to the govern-
ment and the private sector, and the
foreign-exchange assets held by banks In the event that there is an expansion of money supply due to foreign-

minus their non-monetary liabilities. exchange market intervention or huge capital inflows due to foreign

M*=C" + D, = G, + A, + FE — NML

» Table 2.7
The Consolidated Balance Sheet of a Banking System in an Open Economy

Bank Credit to Government G, = Gpes it Gp Currency in Circulation C?
Advances (Credit) to Private Commercial Sector A, Deposits D,
Foreign-exchange Assets (Net) of Banking Sector Net Non-monetary Liabilities

FE =R + B + (A, — Dy NML = NML_, + NML,
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> Table 2.8
Sources of Money Stock (INR Billion)
Source: Reserve Bank of India, Annual Reports.

[ | 31March2002 | 31March2003 | 31March2004 | 31March2005 | 31 March 2006

Net Bank Credit to 5,895.65 6,765.23 7,429.04 7,579.06 7,690.93
Net Bank Credit to 7,596.47 8,989.81 10,161.51 12,805.40 16,909.61
Net Foreign-exchange 3/110:35 3,987:15 5,265.86 6,492.55 7,261.94
Assets (FE) (20.8%) (22.9%) (26.3%) (28.8%) (26.6%)
Net Non-monetary 1,618.92 2,5112.59 2,799.65 4,337.62 4,567.12
Liabilities (NML)? (10.8%) (14.6%) (14.0%) (19.2%) (16.7%)
Money Supply 14,983.55 17,179.60 20,056.76 22,539.38 2729536

‘Government’s currency liabilities to the public have been netted out of these figures.
Figures in parentheses are percentages to total money supply. Data from 2003 are provisional.

investment—portfolio or FDI—the central bank can offset this expansion
in the money supply (brought about by a rise in FE) by reducing its lend-

ing to the government (G,,.;). This procedure is known as STERILIZATION.
Over the last few years, net Reserve Bank of India (RBI) credit to the cen-
tral government has been declining sharply as the central bank has steril-
ized the accumulated foreign-exchange reserves from capital inflows. In
the late 1980s, for instance, central bank lending to the government was

» Sterilization is the central bank policy
of altering the domestic credit ex-
tended by it in an equal and opposite
direction to the variation in foreign ex-
change reserves so that the monetary
base remains unchanged.

90 per cent of the reserve money and by the end of March 2004, this had
declined to 8.5 per cent. The sources of money stock for the last few years

are given in Table 2.8.

MACROFOCUS 2.2
Does Money Have a Future?

The central bank has a monopoly in the
supply of bank reserves. In order to trans-
act, individuals require money and banks
can only cater to this if they hold reserves

in parallel to their outstanding deposits. For
many goods and services today neither cash
in one’s wallet nor an adequate balance in
the bank account is necessary at the time of
purchase. Credit cards and other electronic
cash have contributed to this trend. In

Hong Kong you can buy fast food with an
Octopus store value card and in Finland you
can pay for a car wash by using your mobile.
Even if you do not have the cash up front
when undertaking a transaction, you need
it for the final settlement of the transaction.
If you have used a credit card for instance,
you must make a payment by transfer-

ring money out of your bank account. You
still have a need for money balances. The
central bank, which influences the money
supply through the control of reserves, is
still relevant.

What if a telephone service provider (TSP)
sells you an advance payment smart card?
You would still pay for it using cash or a bank
cheque. But suppose now the telephone
service provider convinces merchants to
accept its smart cards in payment for pur-
chases, which is a growing possibility accord-
ing to Friedman.* You could then walk into

a store and pay for merchandise using the
telephone service's smart card. If the TSP set-
tled with merchants by transferring balances
with banks, then they would be providing a
service akin to that of a credit-card provider.
However, if it could convince merchants

that its smart card is widely used, then the
merchants would be willing to accept bal-
ances on the books of the TSP as payments
for transactions undertaken with the smart
card. The merchant runs up a credit with the
TSP and uses this credit to square off debits
it incurs elsewhere. As the acceptance of the
smart card issued by the TSP becomes wide-
spread, the merchant’s balances on the TSP’s

books are accepted in payment for transac-
tions. The TSP in effect swaps balances on

its books as settlement of transactions and
does not have to maintain bank balances to
meet its payment liabilities. Transactions can
then be settled independently of any bank
money. The monopoly of the central bank
loses relevance and it is unable to affect
interest rates and economic activity through
the control of bank reserves.

This is an emerging reality. For those bid-
ding on eBay, the biggest Internet auction
site, PayPal is the most popular method of
payment. It can be used for payment at over
a million other business Web sites as well

as for person-to-person payments. PayPal
has even encouraged buyers to turn away
from using credit cards by paying interest
on deposits in a PayPal account that can be
used for payments to other PayPal accounts.
Banks are losing their hold over the start and
finish of each payment transaction.

*B. M. Friedman, “The Future of Monetary Policy: The Central Bank as an Army with Only a Signal Corps?” International Finance 2 no. 3(1999): 321-338.



44

MACROECONOMICS

> Table 2.9

Components of Reserve Money (INR Billion)

Source: Reserve Bank of India, Annual Reports.

| 31March2002 31 March 2003 31 March 2004 31 March 2005 31 March 2006

Currency in 2,509.74 2,824.73 3,270.28 3,686.61 4,306.76
Circulation®
Bankers’and Other 869.97 865.88 1,094.84 1,204.74 1,423.90
Deposits with RBI
337971 3,690.61 4,365.12 4,891.35 5,730.66

Reserve Money (M)

“Currency in circulation = Currency with public + Cash with banks.

» M. is the sum of currency with the
public and demand deposits—the
most liquid assets that can be used in
transactions. It is also sometimes called
narrow money.

» M. is M, plus time deposits, with a
maturity of less than a year. It is some-
times called broad money.

» M, is a monetary aggregate—M, plus
all time deposits regardless of their
maturity.

Often, instead of looking at the sources (assets) side of the balance sheet
money is written in terms of its application (liabilities) side. The applications
side shows the forms in which money is held.

First, there is the central bank holding, which comprises currency in circu-
lation plus deposits of the domestic banking sector (Table 2.9). This is referred
to as the base money or reserve money (M )

Reserve Money (Mo) = Currency in Circulation + Reserves and Central Bank
Balances of Domestic Banks

The reserve money is the input controlled by the central bank for the pro-
cess by which the money stock is created as output by the commercial banks.
Economists measure money beginning with the currency people carryin their
wallets and then expand this measure to include other components. M, is nar-
row money and comprises basically of currency with the public and demand
deposits. Demand deposits are checking accounts or deposits we make with
banks which allow us to get our money back on demand. From the perspective
of the non-bank private sector, a good substitute to currency in circulation is
ademand deposit such as a savings or current account that can be transferred
into currency at a very low transaction cost. Broader definitions of money
stock include components that are less close or perfect substitutes to currency
in circulation. M,, for instance, adds to M time deposits with a maturity of
less than a year. M, includes all time deposits regardless of their maturity. To
sum up:

M, = Currency with Public + Demand Deposits + Other Deposits with RBI
M, = M, + Time Deposits with Maturity Less than a Year
M, = M, + Time Deposits with Maturity of 1 Year and More

Most central banks use more broadly defined monetary aggregates such as
M, as the reference value for the money stock. The components of the money
stock are given in Table 2.10.

There are, therefore, a variety of measures of the money stock. In a frac-
tional reserve system, central banks require that commercial banks maintain
a fraction of deposits as reserves. This fraction determines the increase in the
money stock that a change in the reserves of the banking system can create.
This is the subject of Section 2.3.2.
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> Table 2.10
Applications of Money Stock (INR Billion)

Source: Reserve Bank of India, Annual Reports.

[ | 31March2002 | 31 March2003 | 31March2004 | 31March2005 | 31March2006 | Average Share

Currency with 2,407.94 2,715.81 3,149.71 3,557.68 4,131.43 15.64%
the Public (A)
Demand (1,7911499 1,987.57 2,586.26 2,840.17 4,052.24 12:99%
Deposits (B)
Time Deposits 10,755.12 12,443.79 14,269.60 16,076.75 19,042.90 71.13%
(@)
Other Deposits 28.50 32.42 51.19 64.78 68.79 0.24%
with RBI (D)
Narrow Money 4,228.43 4,735.81 5,787.16 6,462.63 8,252.45
(My)?
Broad Money 14,983.55 17,179.60 20,056.76 22,539:38 27,295.35
(M3)°
“M, = (A) + (B) + (D).
"M, = (A) + (B) + (O) + (D).

Time deposits = Deposits with maturity less than a year + Deposits with maturity of 1 year and more
M, = M, + Deposits with maturity less than a year

2.32 The Money Multiplier

In its simplest form, the MONEY MULTIPLIER is a coefficient that describes the » The money multiplier is the increase
relationship between the volume of money stock and the monetary base or ~ Inthe money supply as a result of an
increase by one rupee in central bank

reserve money.
base money.

Money Supply a5

ipli = = J="T"r7 AL s —
Multiplier = m Reserve Money ~ M, where M* = M.,.
... 2,729,535
For the year 2006, the multlpller 1S W =4.76.

We can calculate the money multiplier in two different ways:

Alternative 1: Another way to obtain the multiplier is to note that MS = C* + D,
Now, assume that the public holds 0 per cent of its money as currency and the
remainder (1 — 6) as demand and time deposits with banks.

c’ = om®
D, = (1 — oM®

The public’s demand for currency relative to its holding of demand deposits
depends on the extent of financial development. In economies with few bank
branches in the rural areas and where lower-income groups are excluded from
the formal banking system, people tend to hold currency for the purposes of
transactions, which has a clear advantage over cheques that authorize pay-
ments from a demand deposit for transactions purposes.

As economies advance, however, cash is stillaccepted as a means of pay-
ment for transactions of smallamounts whilst the use of cheques isrestricted
to payments where the issuer’s creditworthiness can be established, or
where the delivery of goods can be delayed until after the clearance of the
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» The monetary base or reserve money
is the central bank’s liabilities of
currency—currency with the public
and with banks, C” and C®, respectively,
plus commercial bank required
reserves held with it, R".

cheques through the banks. With advances in payment technologies—
electronic purses (smart cards) or credit cards—transactions rely even less
on currency. The currency ratio thus depends on the availability of alternative
modes of payment such as debit and credit cards and the ease of transacting
in currency.

The central bank sets a required reserve ratio which determines the frac-
tion of deposits that the commercial banks must hold with the central bank.
Let x be the fraction of deposits that are held as reserves and deposits with the
central bank. Thus, we have

R"=x,D,
where R" is the reserves and deposits required to be held by commercial banks
with the central bank. The commercial banks are assumed to keep some con-
stant fraction x, of their demand deposit liabilities in the form of coin and cur-
rency in their vaults. Thus,

C®=xD

Now, recall that the MONETARY BASE is the sum of reserves plus currency with the
public, or,

My=R+C=R+C+C
or, M, = (x, + x,)D, + C°

However, the public holds a fraction 6 of its money as currency and a fraction
(1 — 6) as demand deposits. Hence,

M

L = 0 + X,)(1—0) M° + oM®

or, dividing throughout by M and solving for the money multiplier MS/MO,

M 1 —m
M, & +x)0-06)+86
The money multiplier is therefore
1 1

m

T ) =0 +t0 T -0)[1— ( +x)

For the year 2006,* from Tables 2.9 and 2.10,0 = 413,143/2,729,535 = 0.15136,
x, = 142,390/2,316,393 = 0.061471 and x, = 17,533/2,316,393 = 0.007569.
Thus the aggregate reserve ratio is x = x, + x, = 0.06904. This on substitution
in 1/[(x + x,)(1 — 0) + 6] gives the result derived in the beginning of the sec-
tion above, that is, m = 4.76.

Alternative 2: The multiplier formula is also derived for an alternative
cash-holding ratio which indicates the proportion of cash holdings to deposits
(instead of the money supply). In this case, the cash to deposit ratio is given by
the fraction a, where

Cc"=aD,
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and, 0 = a = 1. The reserves held by a bank are as before a fraction x = x, +
x, of deposits or, R = xDy. In turn, recall that reserves is the sum of required
reserves and cash with the bank, R = R* + C®. Hence, R = R" + C® = xD, . The
multiplier may then be written as

This may be written as (see Appendix 2.1 for the derivation)

_1+a
a+ x

For the year ended in 2006, the currency to deposit ratio is & = 0.178356
and with the reserve to deposits ratio at x = 0.06904, we get (1 + 0.1784)/
(0.1784 + 0.0690) = 4.76, which is the money multiplier as before.

The multiplier as an explanation of the process of money creation is
actually a relation derived from pure accounting equations. In Figure 2.3, we
plot the sum of required reserves and cash balances with banks, or, R = R" +
B = (x, + x,)Dy on the horizontal axis to the right of the origin and the money
supply, M5, to the left of the origin. On the vertical axis, we plot D, above the
origin and C’ below the origin. Let us look at the various relationships now:

First quadrant of Figure 2.3: The following relation between reserve hold-
ing and deposits at banks is presented in the first quadrant:

R=R+C;= (X, + x,)Dg

Dividing throughout by the sum of the reserve ratios, we get a relationship
between deposits and reserves, which is the straight line in the first quadrant
that represents the following equation:

— 1 r B
D, afhw(R+C)

In the second and third quadrants, we depict the public propensity to hold
money in the form of currency versus demand deposits.

Second quadrant of Figure 2.3: The deposit-money supply behavioural
ratio, D, = (1 — 0)MS, is presented.

Third quadrant of Figure 2.3: The currency-money supply behavioural
ratio C* = @M5of the public is presented.

Fourth quadrant of Figure 2.3: Finally, reserve money is given by

M,=R+C+C

This is rewritten with the currency in circulation, C?, on the left-hand
side and all other terms on the right-hand side: C* = M — (R" + C?). Thus,
for a constant amount of reserve money M the relationship between CPand
(R*+ CP)is astraight line with a slope of —1, which is presented in the fourth
quadrant.

Given the shapes and positions of the four functions in the diagram, the
sum of vault cash and required reserves is equal to the distance OA, demand
deposits are equal to the distance OB, the currency in circulation with the pub-
lic is the distance OD, and the money supply is equal to OC. Any change in the
shape or position of any of these four functions in the diagram will lead to a
change in the values of the variables.
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» Figure 2.3 D,
Money Supply Determination.
Reserves are held by banks as a
ratio of deposits. The public holds RTXTX,
a fraction of money as deposits
and the remainder as currency.
The money supply is the outcome
of the reserve holding ratio and
the behaviour of the public with
respect to the holding of deposits
and currency.

D,=(1-OM
(R™+C?)

mM* 2

/ <——— Slope=—1

c=om® C=M,—(R+C?)

cP

Suppose, for instance, the central bank reduces the required reserve
ratio x,. The slope of the line D, = (R* + CB)/(xl+ x,) increases and the new
Dy curve is the dashed line. We trace out the implications for the money
supply as follows:

1. The central bank reduces the reserve ratio. The banks now hold excess
reserves equal to distance EA.

2. The banks attempt to get rid of their excess reserves. It is assumed that the
banks decide to increase their lending to the private commercial sector by the
same amount as the increase in excess reserves. Then, AAR = distance EA. (The
multiplier model assumes that banks do not reduce their lending from the cen-
tral bank. In such a case the expansionary effect would be lost inmediately.)

3. The private sector is willing to increase its holdings of loans from commer-
cial banks (say, to buy consumer or investment goods). The private sector
needs only a fraction of this increase to conduct transactions. Thus, cash
holdings in the economy increase in accordance with AA, and at the same
time there is an increase in deposits ADR =(1- 0)AAR. The banks, in turn,
must hold higher minimum reserves at the central bank on their additional
deposits in accordance with the reserve ratio,xl.

4. After the first round the banks still have excess reserves. They use these
again for more lending to the private sector. This process comes to an end
only when the excess reserves have been fully used up in cash holdings
and in the additional minimum reserves that banks hold as a consequence
of the growth of deposits. (It is assumed in the mechanistic interpreta-
tion that the change in money supply is identical with the change in total
lending, AMS = AA;)

Let us take a numerical example. Suppose the central bank reduces the
minimum-reserve ratio and the commercial banks hold excess reserves of
INR 150 million at the time this policy is implemented (distance EA is INR
150 million).



SAVINGS, THE BALANCE OF PAYMENTS, AND THE MONEY SUPPLY

» Table 2.11
The Money Multiplier Model

Increase in
. Currency in
Excess Credits Circulation
Reserves at Provided to . p Increase in
Beginning of Private Sector MS Deposits
Period Period (AM® = AA)) 6 (AD,)
1 150 150 50 100
2 75 75 25 50
3 35 35 12:5 25
Sum Over All — 300 100 200
Periods

The commercial banks immediately lend this amount of INR 150 million
to the private sector (column 3 of Table 2.11). The private sector holds one-
third of its money as currency, causing an increase in the circulation of INR
50 million (column 4 of the Table 2.11) and the remainder of INR 100 million
is held as deposits (column 5).

Banks after the reduction in the reserve ratio hold required and free
reserves equal to one-fourth of their deposits as reserves. Minimum reserves
to be held on the INR 100 million are (1/4)100 = INR 25 million and excess
reserves are INR 75 million.

In Period 2, the commercial bank lends out to the private sector these
excess reserves of INR 75 million from the previous period, which the private
sector then holds as INR 25 million in currency and INR 50 million in deposits.
The commercial banks end up in Period 2 with excess reserves of [1 — (1/4)]
(50) = INR 37.5 million.

These are re-lent in Period 3 and the process repeated. If we sum across
all periods, this series gives a value of credit provided and money creation of
INR 300 million.

Alternatively, we could calculate this by noting that the value of the
MULTIPLIER is

1 1

x(1—0)+0=1(1_ =2
1

1\, 1
33

This outcome is because in a fractional reserve system, the government per-
mits banks to loan out a fraction of their deposits, as only a small percentage are
withdrawn at any given time. In the real world, when we pay for our shopping
with a cheque at the grocery store, the store cares only whether we have that
amount in our account, not whether the bank has enough vault cash to cover
all deposits. Hence, the bank can lend out a fraction of our deposits, which is
practical, profitable, and also officially authorized by the central bank.

Of course, excess reserves may not be deployed solely as loans
advanced to the private sector as has been presumed in the example. The
banks may lend to the government instead or hold government securities.
Additional resources of the banks are not automatically converted into addi-
tional loans to the private sector. In fact, as we shall see when studying finan-
cial liberalization in India, this was the outcome of reducing controls and
reserve ratios on banks.

Increase in
Minimum EXcess
Reserves (AR) Reserves at
when R = %DR End of Period
25 75
12.5 37.5
6.25 18.75
50 —

» The money multiplier is the
amount by which a new deposit
into the commercial banking
system is multiplied as it is loaned
out by banks, redeposited, loaned
out again, and so on.
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> Figure 2.4 D,

Increase in Propensity to Hold b, =0 -g)m

Demand Deposits.  An increase

in the proportion of money

held in deposits by the public

increases reserves with the banks.

This is relent and the process of

multiple deposit creation .
Increase in

increases the money supply. Money 5upp|y‘\

1
— r B
Dy =57, (R C)

4 :
e 459

R +C®

" =0m°

c?

If the public decides to change the proportions in which it holds currency
and deposits, the lines in the second and third quadrant shift. For example,
suppose the propensity to hold deposits rises, as has been occurring in the
recent past. Then, the slope of the line in the second quadrant increases,
while the slope of the line in the third quadrant would decrease by the same
amount—the dashed lines in Figure 2.4.

As can be seen in Figure 2.4 the money supply has increased. This is due to
the additional liability that commercial banks match with the creation of addi-
tional assets via lending. This, in turn, results in a process of multiple-deposit
creation that increases the money supply.

As we noted earlier, the central bank affects economic activity by control-
ling the level of reserves. Apart from establishing reserve requirements, the
central bank alters the stock of bank reserves through the use of open-market
operations when it buys or sells financial assets, mainly government securities
(for further details, see Section 2.3.3).

Open-market operations are usually conducted in the market with securi-
ties dealers that are designated as primary dealers. Let us see this through a
numerical example.

Suppose the central bank purchases INR 1 million of government bonds
from a primary dealer. The dealer deposits the cheque of INR 1 million in his
bank, which credits the dealer’s account for INR 1 million. The dealer’s bank
then presents the cheque to the central bank, which credits the bank’s reserve
account with INR 1 million. The bank now has a new liability of a deposit of
INR Imillion and a matching new asset of INR 1 million in new reserves. Given
a reserve ratio of 5 per cent (x, = 0.05), the bank can lend out an additional
INR 950,000 and hold the remaining INR 50,000 in order to meet its manda-
tory 5 per cent reserve requirement. The money multiplier now operates with
this additional loan to the private sector and the increase in money supply will
be a multiple of the initial INR 1 million in deposits.

An open-market purchase by the central bank thus increases the reserves at
the central bank and its corresponding liabilities to commercial banks increases.
The commercial banks then increase the asset side of their balance sheets by
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D, » Figure 2.5
Money Supply Increase from
(RT+C®) Open-Market Purchase.
An open-market purchase of
government bonds by the central
bank increases the deposits of
the banks. After keeping aside a
B ratio as reserves the remainder
is relent resulting in a multiplier
o process that expands the money

e ¥ supply.
- ’ - pply.

D,=(1-OM°

D =———
RoX,tX,

P =0m° \

Increase in M from
Open-Market Purchase

lad

increasing lending to the private sector and the process of multiple-deposit
creation again results in an increase in the money supply. An open-market
purchase causes the line in the fourth quadrant to shift away from the origin and
increases the money supply—the dashed line intercepts the M® axis in Figure
2.5—further away from the solid line which represents the situation prior to the
open-market purchase.

*¥#%2.3.3 Open-Market Operations and Reserves

Central banks operate through procedures that are based on the market for
bank reserves. Central banks engage in open-market operations. An OPEN- » An open-market operation is a
MARKET OPERATION refers to central bank purchases or sales of government E“fcc:‘a:e (or sale) thgovegl‘msmh

. . . o) t ic by t
securities. These affect the supply of reserves in the banking system and the onds from (orto) the public by the
. . ] . central bank for the purpose of
interest rate on inter-bank funds—the interest rate that the banks in need of  increasing (or decreasing) the supply
reserves pay to borrow them from banks with surplus. There are two types of of bank reserves and the money supply.

open-market operations:

a. An outright operation—a definitive sale or purchase of securities by the cen-
tral bank with no obligation to resell or repurchase securities at a later date.

b. Arepurchase agreement is an operation committing the seller of the secu-
rity to repurchase it at a later date. In this case, the central bank buys secu-
rities from dealers under an agreement for the dealers to repurchase them
at a later date. The central bank also uses reverse repurchase agreements
when it conducts open-market sales, which are obligations to repurchase
the securities from dealers at a later time. Central bank interventions are
chiefly intended to smooth temporary fluctuations and conducted mainly
through repurchase and sale-repurchase agreements. When the central
bank intends to permanently change the level of bank reserves in the aggre-
gate, it engages in outright purchases or sales.

Table 2.12 shows the central bank’s balance sheet and the commercial banks’
balance sheet.
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> Table 2.12

Simplified Balance Sheets of the Central Bank and Commercial Banks

Central Bank Commercial Banks

Foreign Exchange

Government Securities

— Loans to Government

— Open Market
Operations (+INR1)

Monetary Base

» Excess reserves are the cash assets
held in the vault of banks as a
contingency against a need for
liquidity due to unpredictable
withdrawals and payments.

Currency Loans Deposits

Bank Reserves (+INR1) Bank Reserves (+INR1)

Monetary Base

Bank reserves are rules specifying portions of savings (transactions) and
term deposits that commercial banks must hold either as vault cash (cash
reserve ratio) or as funds on deposit at the central bank.

Suppose the central bank conducts an open-market operation involving a
repurchase agreement wherein it purchases securities for INR1 (Table 2.12). As a
result, the commercial bank’s balance sheet at the central bank increases by INR1
asrecorded on theliability side of the central bank’s accounts. Of course, that rupee
also appears on the asset side of the balance sheet of the commercial banks. The
commercial bank lends this amount in the inter-bank loan market for the length
of the residual maturity of the security transferred to the central bank. The inter-
bank loan is repaid on the date the security is transferred back to the commercial
bank and the commercial bank uses the proceeds from this inter-bank loan to
repurchase the security. The purchase of an open-market security by the central
bank is thus equivalent to the creation of a loan on the inter-bank market for the
same residual maturity as the security. From the commercial bank’s perspective,
the cost of funding via open-market operations is the interest gain that occurs
by exchanging non-interest bearing central bank money for an interest-bearing
security. The central bank in a modern world influences the monetary base not by
producing and distributing additional currency, but rather byinducing changes in
bank-reserve balances through open-market operations.

Reserve demand and supply interact to determine the inter-bank market
interest rate. The demand for reserves arises largely because of a requirement
that banks hold reserves equal to a specified fraction of their deposit liabilities.
Hence, as the public’s demand for deposits varies there will be revisions in the
banks sector’s demand for reserves. Required reserves are the bulk of reserve
holdings and are equal to a fraction of the deposit liabilities of a bank (with
the fractions set by the central bank). The banking system does hold, however,
EXCESS RESERVES® to meet the daily unpredictable net inflow or outflow of funds
that each bank faces due to deposit withdrawals or due to sudden prospects
for gainful loans or purchases of securities. These excess reserves are held
over and above required reserves to ensure that the bank can always settle its
accounts given the unpredictable nature of daily payments and receipts.

What happens if banks do not have excess reserves? They routinely lend
or borrow reserves to fund their extensions of credit for loans or security
purchases from the inter-bank funds market.

The inter-bank interest rate then represents the opportunity cost of holding
excess reserves. If this interest rate is low, then banks will be prone to hold larger
quantities of excess reserves as the opportunity cost of doing so is negligible.
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Inter-bank
Interest Rate

TR®

i*

icp
TR®

ER
|7 ) Quantity
D of Reserves
RR  NBR TR*
BR

As the inter-bank interest rate rises, however, the opportunity cost of holding
excess reserves increases and banks would lend these reserves to others in the
inter-bank funds market. The demand for excess reserves by commercial banks
will accordingly be inversely related to the inter-bank interest rate as depicted in
Figure 2.6. Note that in Figure 2.6, the minimalreserves that banks demand is the
amount of required reserves, RR. The demand for excess reserves schedule slopes
downwards to the right from a point vertically above the inelastic demand RR.

The total supply of reserves (TR®) held by the banking system is the quan-
tity of reserves that the banks have borrowed from the central bank (BR) plus
non-borrowed reserves (NBR)

TR®* = BR + NBR

NON-BORROWED RESERVES are reserves supplied by the central bank through instru-
ments other than by the direct advance of credit, such as open-market operations.
By purchasing and selling government securities, the initiative for which comes
from the central bank, the stock of non-borrowed reserves is affected. Open-mar-
ket transactions are usually based on competitive bids or offerings by market
participants and the central bank determines the amount of securities purchased
or sold. The quantity of non-borrowed reserves thus does not vary with the inter-
bank interest rate. If non-borrowed reserves were the only reserves supplied to
the banking system, the reserve supply schedule would be vertical.

The individual banks in an economy still require a lender of last resort
when they find themselves short at the end of the day after all inter-bank
transactions have taken place. Thus, central banks have a DISCOUNT WINDOW to
handle the fluctuations of bank reserves in relation to requirements. How-
ever, the discount window is not a vehicle for major adjustments in reserves
and the central bank typically sets terms on which individual banks can deal
directly with it for borrowing reserves. The elasticity of the supply of BORROWED
RESERVES depends on the extent of central bank rationing. The central bank uses
non-price methods to ration bank borrowing and affects the degree to which
banks turn to the discount window to borrow. Banks then weigh the benefits

» Figure 2.6

The Demand and Supply of
Reserves.
rate is the opportunity cost of
holding excess reserves. As it
declines, banks hold more excess
reserves and the total reserve
demand increases. If the
inter-bank interest rate rises
above the discount rate that the
central bank sets for borrowing
reserves, then banks tend to go
to the central bank to borrow
reserves and the supply of
reserves increases with the
inter-bank interest rate. The
equilibrium interest rate in the
inter-bank money market is
where the demand for reserves
equals the supply of reserves.
Here, TR® = BR + NBR.

» Non-borrowed reserves are the
reserves that the central bank supplies
to commercial banks through
open-market operations.

» The direct lending of reserves by the
central bank to commercial banks is
called discount window lending.

» Borrowed reserves are the reserves
that central banks supply directly

to commercial banks in the form of
advances of credit.

The inter-bank interest
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» The discount rate is the interest
rate that the central bank charges

commercial banks to borrow reserves.

» The monetary base is the amount
of reserves TR* in Figure 2.6 plus
the currency with the public.

» Figure 2.7

Central Bank Policy to Increase
the Monetary Base. There are
two ways the central bank can
increase the supply of reserves
and reduce the interest rate in
the inter-bank money market.
In panel (a) it conducts an open
market purchase and in panel
(b) it reduces the discount rate
it charges banks for borrowing
reserves from it.

of borrowing reserves at a particular time against the possible cost in terms of
reduced future access to the discount window. Banks will reduce their current
borrowing if they expect the inter-bank interest rate to be higher in the future
as they may prefer to preserve their future access to the discount window when
the inter-bank interest rate is high.

If the inter-bank interest rate is below the DISCOUNT RATE set by the central
bank, iCB , banks will tend to borrow from other banks-rather than directly
from the central bank. As there is an increase in the inter-bank interest rate
relative to the central bank discount rate the amount of borrowed reserves
banks desire are supplied less expensively through the central bank. Commer-
cial banks then increase their borrowings from the central bank and the supply
of reserves through direct credit advances (borrowed reserves) increases with
an increase in the inter-bank interest rate. The total reserve supply schedule
TR® is, therefore, upward sloping above the discount rate with the slope of
the schedule depending on the extent of non-price rationing the central bank
employs (Figure 2.6)

In Figure 2.6, the total quantity of reserves demanded by banks (TRP)
equals the supply of reserves through open-market operations (NBR) plus
direct central bank advances (BR), at TR*. The equilibrium inter-bank interest
rate isi* and ER is the excess reserves demanded at that rate. Thus, the AMOUNT
oF RESERVES TR* would be reserves appearing on the central bank’s balance sheet,
which along with the amount of currency with the public, establishes the mag-
nitude of the monetary base. It must be the case that

TR = TRS=TR*
or, RR + ER = NBR + BR

The central bank is accordingly in a position to impact on the magnitude
of the monetary base by engaging in actions that alter the equilibrium level
of bank reserves and inter-bank interest rate. For instance, it could initiate
an open-market purchase of securities, which introduces additional non-bor-
rowed reserves immediately into the financial system, causing non-borrowed
reserves to rise to NBR’ and the supply of total reserves to TRS Figure 2.7(a).
The increased supply of reserves by the central bank bids down the inter-bank
interest rate to i’ and the increase in bank reserves is accompanied by a rise in
base money.

Inter-bank Panel (a) Inter-bank Panel (b)
Interest Interest
Rate Rate
TR® TR®
TR
TR®
il i* =
= \ it
les = TR® la [ TR®
il(B B
|| Quantity [ Quantity
NBR NBR’ T TR' of Reserves NBR T TR’ of Reserves

TR* TR*
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An alternative way of increasing the monetary base is by reducing the
discount rate on borrowed reserves or advances to i’ [Figure 2.7(b)]. This
induces banks to increase their holdings of excess reserves and the increased
bank reserves produce a rise in the monetary base.

The inter-bank market provides continuing information on the relation-
ship between the demand for reserves and their availability in the banking
system. Commercial banks bid for funds in the inter-bank market if they are
short and lend funds there if a long position is building up. The inter-bank
interest rate indicates whether economic activity is building up. As the object
of liquidity management is to maintain reasonable stability in the overnight
inter-bank interest rate, the central bank intervenes when the rate moves
above or below the range it desires. It uses repurchase agreements to inject
reserves on atemporary basis, to counter unusual fluctuations, or the reverse
of such operations if the money market becomes undesirably slack. These
short-term operations are an important supplement to the outright purchase
or sale of securities addressed to longer lasting developments in the demand
for total reserves.

SUMMARY

» Private saving is private disposable income less consumption ~ » Reserve money or the monetary base (M,) is the currency in cir-
expenditure. culation plus bank reserves.
Money supply is the sum of bank credit to government (G, ) plus

M

» Government saving is tax revenues less transfers and govern- >

ment consumption expenditure. advances to the commercial sector (A)) plus foreign-exchange
» Total national saving is the sum of private and government sav- assets of the banking sector (FE) less net non-monetary liabili-
ing, or, GNP (GDP plus net factor incomes from abroad) less pri- ties (NML).
vate consumption expenditure and government expenditure. M= G, + A, + FE— NML
Saving=Y+ NFI—-C—G »
» The private-sector savings of an economy is used to finance stock and reserve money.
investment expenditures by firms, to finance a current account  »
surplus (equivalent to a purchase of foreign financial assets), or reserve ratio that commercial banks are required to hold against
to finance the government’s budget deficit (equivalent to dis- deposits and with anincrease in the propensity to hold deposits
saving by the government). relative to currency by the public.
SP =1+ CA— Sgo " » An open-market operation is the purchase or sale of govern-
» The sum of the current account balance and capital account balance ment securities by the central bank. This could be an outright
gives the overall balance of payments, which is financed mainly by sale/purchase of a security or a repurchase agreement. Open-
the stock of foreign-exchange reserves held by the central bank. market operations are used to influence the monetary base.
» Thedemand forforeign exchangeisbyimportersand bydomes-  »
tic resident decisions on capital outflows. The supply of foreign mandated by the central bank plus excess reserves (ER) held as
exchange is by exporters and capital inflows from abroad. The a result of the daily net inflow or outflow of funds. TRP = RR +
exchange-rate regime in a free float is determined where the ER. The demand for excess reserves is negatively related to the
demand equals the supply of foreign exchange. inter-bank interest rate.
» Inamanaged exchange-rate regime, foreign-exchangereserves  »
are used to meet the excess demand for foreign exchange and (NBR) plus borrowed reserves (BR).
reserves are accumulated when there is an excess supply of TR’ = NBR + BR
foreign exchange. »
» The money supply in an economy is the outcome of the inter- interest rate by varying the discount rate on borrowed reserves
play between the central bank that influences the monetary and/or the supply of non-borrowed reserves (open-market oper-
base, the public’s behaviour in holding currency relative to ations). The stock of money supply is influenced by such open-

deposits, and the commercial banks’ demand for bank reserves. market operations and adjustments to the discount rate.

The money multiplier is the ratio between the money supply

The money supply increases with a decline in the mandated

The demand for reserves is the sum of required reserves (RR)

The supply of bankreservesis the sum of non-borrowed reserves

The central bankinfluences the monetary base and the inter-bank
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NOTES

1.

Investment is a part of private-sector expenditure and

is not deducted from private disposable income. This is
because investment is expenditure on capital goods that
are long-lived or are purchased to enhance future productive
capacity rather than to satisfy current needs.

Since government outlays are devoted partly to meet
current needs (government consumption) and partly on
long-lived capital goods (government investment), the
fiscal surplus equals government savings only when
government purchases are made up entirely of government
consumption—government investment equals zero.

These are income flows due to the holding of financial
assets. They include interest and dividend payments to
foreigners who hold domestic financial assets and similar
payments received by domestic residents who hold

TEST YOURSELF

1.

Why is it that despite an individual saving (spending less than
his/her income), the aggregate income equals expenditure?

. Explain how aggregate investment in the economy is sup-

ported from savings by (a) the private sector, (b) by the
government, and (c) by foreigners.

. Why should a nation’s overall balance of payments always

equal its foreign-exchange reserves?

Which actions by agents result in the demand and supply of
foreign exchange in the economy? Explain how this influ-
ences the determination of exchange rates when they are
freely floating.

What is the role of foreign-exchange reserves in the determi-
nation of the balance of payments?

ONLINE APPLICATION

1.

(a) Go to the home page of the Reserve Bank of India
Internet (URL: www.rbi.org.in/home.aspx).
Click on the “Database”icon

Then under the classification of Annual data, click on

(b)
()
“Handbook of Statistics on Indian Economy”.

Click on“Table 43: Components of the Money Stock”
and create a spreadsheet of data on reserve money for
the period 1993-1994 to 2005-2006.

Then from the same Table 43, download data for the same

(d)

time period for broad money.

Calculate the money multiplier for this time period and
create a graph of the money multiplier for this time period.
What does the slope of this graph indicate?

4.

10.

financial assets abroad. See the components of the current
account in Chapter 1.

For those of you who check the numbers as given in

the Annual Reports of the Reserve Bank of India, it is
important to clarify that required reserves as taken

here includes apart from bankers deposits with RBI,
Other deposits with RBI, for simplicity. Also, for parity,
aggregate deposits with Banks include other deposits
with the RBI. Other deposits with RBI were a miniscule
INR 68.79 billion on 31 March 2006.

Excess reserves are essentially the vault cash held by
commercial banks. While deriving the money multiplier,
we treated this as a fraction of demand deposits. Here
we are analysing how the fraction is determined by
behaviour.

What are the components of the monetary base of the
central bank in terms of its sources and applications?

Write out the consolidated balance sheet of the banking
system in an open economy and then define the money
supply on the basis of this.

What is the money multiplier and what are the alternative
currency holding behavioural ratios that are considered in
explaining the magnitude of the multiplier?

What are the components of the demand and supply of
reserves and how is the inter-bank interest rate determined?
Explain how a reduction in the required reserve ratio or an
open-market operation of purchasing government securities
affects the money supply in the economy.

Now click on “Table 44: Sources of Money Stock”and
download data on the net foreign-exchange assets of the
RBI. Calculate the fraction of the central bank’s monetary
base that is sourced from foreign-exchange assets over
time. Create a graph of this ratio.

Create a graph of the net foreign-exchange assets of the
RBI and of broad money over time. Which graph is rising at
a faster rate? What does this indicate about how the central
bank is offsetting expansions in the money supply?



SAVINGS, THE BALANCE OF PAYMENTS, AND THE MONEY SUPPLY

AppendIX 2.1 The Formula for the
Money Multiplier
Derivation of the formula for the multiplier when the cash holding ratio is the

cash to deposit ratio:
The multiplier is written as

c+D
mo b _CFDg
M, C+R
Treat the term C* as common to the numerator and denominator
D,
i +?f‘
m = —R
C”[] + —]
c

Substituting from C* = aD, gives us D,/ C* = 1/a in the numerator. For
the denominator we have R = R* + C® = xD, and again C* = aD, R/ C* =
xDR/ a{DR = x/a. Hence, we may write,
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Consumption

»

»

»

»

»

»

»

What are the marginal and average propensity to
consume and how are they related?

What is the savings rate and how does it evolve
over time?

How are rational decisions about consumption
over time (intertemporal consumption) made?

What is permanent income?

What is the effect of a shock to the income on the
consumption decision?

What is the effect of a change in the interest rate on
the current consumption?

How is consumption affected by the age cohort that
an individual belongs to?



» The marginal propensity to consume
(MPQ) is the amount by which
consumption rises when disposable
income rises by INR 1. It is assumed
that the increase in consumption is less
than the increase in disposable income
o, MPC < 1.

» The average propensity to consume
(APC) is the ratio of consumption to
disposable income.

CONSUMPTION

3.1 Keynes on Consumption

We began by stating that macroeconomics deals with the relation between
choices in four markets—the markets for goods, money, bonds, and labour. In
the goods market in the aggregate we demonstrated the truism that output is
always equal to income, which, in turn, is always equal to expenditure. Aggre-
gate expenditure comprises domestic expenditure and net exports. In symbols
we had written,

Y=C+I+G+X—-M

In this chapter, we will focus on the determinants of aggregate private con-
sumption expenditure, C.

Recall that consumption expenditure by households is a very significant
part, 61.6 per cent, of the GDP and so an examination of the determinants of
this component of GDP is crucial to understanding aggregate expenditure.

The first formal attempt to understand consumption was that of J. M.
Keynes whorelatedittothecurrentincomebyadoptingabehaviouralapproach.
It is best to quote Keynes,! “The fundamental psychological law, upon which we
are entitled to depend with great confidence both a priori from our knowledge
of human nature and from the detailed facts of experience, is that men are
disposed, as a rule and on the average, to increase their consumption as their
income increases, but not by as much as the increase in their income.”

This was the basis of the model of consumption that linked current income
and current consumption. This can be written algebraically as

C=a+cY? (3.1)

where Y7 is personal disposable income. Recall that the private dispos-
able income? is the GDP plus net factor incomes from abroad plus transfers
from abroad as well as payments from the government less direct taxes paid.
The constants a and c in this equation are taken to represent Keynes’ psycho-
logical law which requires that 0 < ¢ < 1. Here, c is referred to as the MARGINAL
PROPENSITY TO CONSUME (MPC), and MPC < 1is another way of saying that for any
increment to income, the incremental consumption resulting from this will be
less than the incremental income. More formally,

MpC = AC — <1 (3.2)

Ay“

In Eq. (3.2), the change in consumption has been represented algebra-
ically as AC and the marginal change in disposable income as AY ¢. The ratio
of the change in consumption to a marginal change in disposable income is the
MPC. The AVERAGE PROPENSITY TO CONSUME (APC) is defined as the average consump-
tion per unit of disposable income. More formally,

_C_a
APC_W_W+C (3.3)

The graphs of MPC and APC are shown in Figure 3.1. As can be seen, an
implication of Keynes’ theory is that MPC < APC. Also, since Y¢ = C + S,
private savings can be written as
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» Figure 3.1

Average and Marginal Propensi-
tiesto Consume. The average
propensity to consume declines
with an increase in disposable
income. The marginal propensity
to consume is constant.

» The average propensity to save (APS)
or the savings rate is the ratio of sav-
ings to disposable income.

» Figure 3.2

Average Propensity to Save.

The average propensity to save
or the savings rate increases with
disposable income.

Average Propensity to Consume (APC)
Marginal Propensity to Consume (MPC)

APC
MPC

Private
Disposable
Income (Y9)
Ss=yi-C
=Y9— (a+cY9)
=-a+(1-oy“ (3.4)

The AVERAGE PROPENSITY TO SAVE (APs) is given by Eq. (3.5) and is depicted in
Figure 3.2. Mathematically,

S

APS=s5=>

=—%d+ﬂ—d (3.5)
The APS is also known as the savings rate. Figure 3.2 implies that as dispos-
able incomes rise the savings rate rises, or individuals in the aggregate save

increasing proportions of their incomes.

Average Propensity to Save (APS)

APS

Private
Disposable
Income (Y9)




Per Capita Consumption — 3420.2 + 0.567 (Disposable Income Per Capita)

Slope = 0.57 \V

Per Capita Consumption

3,420

5,000 6,000 7,000 8,000 INR
Per Capita Disposable Income

Figure 3.3 depicts the measured consumption function for India from
1980-1981t02005-2006. The estimates? for the parameters of the consum p-
tion function are as follows:

C=3420.2 + 0.567 Y¢ (3.6)

where the variables in Eq. (3.6) have been stated in per capita terms. From this,
we can see that the measured value of the MPCis ¢ = 0.57. The APCin this time
period was 0.83. The APCdeclined from an average of 0.90 during 1980-1981
to 1992-1993 to an average of 0.77 during 1992-1993 to 2005-2006.

The dotted points in Figure 3.3 are the actual values of consumption and
disposable income, and Eq. (3.6) gives the best fit for a straight line through
these points. Figure 3.3 would lead us to contend that changes in disposable
incomes in a given period are closely associated with changes in consumption.
To check out this contention, we can examine Figure 3.4 that graphs the
changes in consumption and disposable income.*

10

Per cent Change

—e— Per Capita Disposable Income — a — Per Capita Consumption |

CONSUMPTION

> Figure 3.3

Relation between Consumption
and Disposable Income. The
relationship between consump-
tion per capita and disposable
per capita income is linear.

Source: Data taken from CSO, National
Accounts Statistics.

> Figure 3.4

Percentage Change in Real Per
Capita Consumption and Dispos-
able Income. The variability of
disposable income is greater than
the variability of consumption.
Also, an increase in income does
not automatically translate into
anincrease in consumption.

Source: Data taken from CSO.
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» The data on consumption reveals
that it is not subject to as much vari-
ability as is income—consumption
over time has a flat or smooth profile.

» Figure 3.5

Current and Lagged Consumption
(from 1981-1982 to 2005-2006).
The time path of consumption is
smooth with consumption today
proportional to consumption
yesterday.

The graph of Figure 3.4 indicates a connection between the two variables—
it seems that when disposable incomes increase (decrease), this is accompa-
nied by an increase (decrease) in consumption. However, this is not entirely
accurate an account of what the graph depicts. There are periods, for instance,
1986-1987, when despite an increase in the percentage change in disposable
incomes, the percentage change in consumption declined. In some periods
such as 1993-1994 and 1995-1996, despite a drop in disposable income, con-
sumption actually increased. More importantly, the percentage change in dis-
posable income shows much more variation than that in consumption. This
can be seen from the larger variation in movement in the graph of the dispos-
able income compared with that of consumption. One statistical measure of
variation that indicates this is the coefficient of variation. The coefficient of
variation in consumption is 18.8 and in disposable income it is 27.4 for the
period under consideration.’

This implies that consumption is not subject to as much variability as is
disposable income. In other words, the time path of consumption is SMOOTH.
Figure 3.5 indicates just this. If we graph current consumption against the pre-
vious period’s consumption, then we get the graph indicated in Figure 3.5.

In fact, consumption in a given year is 1.028 times the consumption in the
previous year as estimated by the straight line through the scatter of points in
Figure 3.5.

C,=1.028C, (3.7)

So, we seem to continue our consumption patterns inherited from the previ-
ous period with, of course, some growth in consumption over time which is
implied by the growth factor that increases C,_, to C, next period. Also, the
scatter of points in Figure 3.5 is clustered closer to the straight line than the
scatter in Figure 3.3, indicating a much better fit.
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That consumption demonstrates smoothness in its pattern calls for an
explanation. Also, an implication of a Keynes-type consumption function is
that savings rates tend to rise over time as shown in Figure 3.2. Simon Kuznets®
tested the data for proof of this and found instead that in the United States, for
over the period of a century, the savings rate had not risen. This contradicted
what the Keynesian consumption function was proclaiming. An important
research area in economics was to find an explanation for the smoothness in
consumption and static nature of savings rate. Two economists who led the
research in this area are Franco Modigliani of MIT and Milton Friedman of
the University of Chicago. Their theories are, respectively, the life-cycle theory
and the permanent income theory of consumption. With sincere apologies to
the two Nobel laureates, we will treat the two theories as providing analogous
explanations for the smoothness of consumption and identify their contribu-
tion as the consumption smoothing theory of consumption.

3.2 con sumption Smoothing

There are two hallmarks of the consumption smoothing approach. One is
that unlike Keynes, who appealed to behavioural inference, the consumption
smoothing approach uses the standard tool of economics, which is that agents
optimize subject to constraints. Thus, in this theory consumption is the conse-
quence of rational agents seeking to maximize their preferences subject to the
opportunities that they face. The second differentiating factor in the consump-
TION SMOOTHING THEORY is that agents are not just reactive and tied in solely to the
present—where current consumption moves in step with current income—but
rather are treated as forward-looking proactive agents. They have foresight
about what is in store for them in the future and keep that in mind when they
take decisions today. That the future casts its shadow on the present requires
that a successful portrayal of economic behaviour involves taking into consid-
eration at least two periods—a present and a future—in our analysis. This type
of analysis is known as INTERTEMPORAL ANALYSIS. A lot of economics is concerned
with trade-offs between alternatives in the present—the choice between eating
Thai food or an idli-dosa meal, or between buying the latest Harry Potter book
and treating your girlfriend or boyfriend to a dinner and a movie. In intertem-
poral analysis, by contrast, the fundamental consideration is that alternatives
chosen today affect the menu of alternatives available in the future.

3.2.1 Intertemporal Constraints and Preferences

When deciding what to do with their incomes, people may consume them all
now, for instance, or save a part for the future. So the question that the inter-
temporal approach will focus on is: How do rational consumers distribute
their consumption over time? To keep the analysis manageable, and also to
allow us to draw diagrams, we suppose that there are only two time periods,
namely, current and future. So the alternatives facing the consumer are cur-
rent consumption (C,) versus future consumption (C,). To derive the intertem-
poral budget constraint facing a consumer, we begin by noting that a consumer
always has the choice of consuming their entire income in each period. So with
Y, and Y, denoting current and future income, the consumer sets C =Y, and
C, = Y,. This is the point E in Figure 3.6.

CONSUMPTION

» Consumption smoothing theory

is not a behavioural theory but a
preference maximization theory where
individuals are forward looking.

> Intertemporal analysis is about the
trade-offs when the present choices
affect the alternatives available in the
future.
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» Figure 3.6

Intertemporal Budget
Constraint.  The intertemporal
budget constraint depicts the
current and future consumption
possibilities from the stream of
income available across time.

Future Consumption

CZ
D
atny, v, b
Yz ___________________________________::\_L,\E
/_ Slope = — (1 + 1)
: “.._F Current Consumption
Y Y <
1 2
L 1+r

Another option open to the consumer is to deposit all the income earned in
period 1in a bank and with the interest rate of r per cent they would be able to
get (1 + r)Y, as the principal plus interest payment in the future. They would
not consume any income in the present (C, = 0) and by saving it all derive an
income from their savings of (1 + r)Y,. Since there are only two periods and
no opportunities for leaving bequests to heirs, they must consume their first
period savings along with their second period income Y, sothat C, =Y, + (1 +
r)Y . This alternative of consuming only in the future is represented by point D
in the diagram. Of course, we might presume that if there is no consumption
today, the consumer might not live to see another day, and so point D does not
seem like a practical alternative. Though extreme behaviour for a consumer, it
is still a theoretical possibility and as we want to be exhaustive about the pos-
sibilities open for consumption, we include this point in our analysis.

The other extreme behaviour is to forget altogether that there is a future
and consume all the future and present income today. Consuming tomorrow’s
income requires borrowing that future amount today and in present value terms
Y, of future income is equivalent to ¥,/(1 + r) income today. This follows from
the observation that if we were to deposit ¥, /(1 + r) in a bank today, we would
getback [Y,/(1+r)](1+7r)=7Y,in thenext period asrepayments on our deposit.
So consuming both tomorrow’s and today’s income right away today amounts to
C,=0and C, =Y, +[Y,/(1+r)], which isrepresented by point F. Obviously, it
is not necessary to save or borrow the maximum amounts possible. If from the
currentincome Y the individual consumes only a part of it such that C; <Y, and
saves (Y, — C), then the earnings on that savings in the next period amounts to
(1+r)(Y,— C),which must be spent along with next period’s income ¥, on next
period’s consumption C, (given that there are only two periods). Thus,

@+, -C)+Y,=C,
Dividing throughout by (1 + r) gives

BT

_ 2
Y1 C1+ 1+r 1+r



Rearranging this expression gives

(3.8)

This is the equation for the INTERTEMPORAL BUDGET CONSTRAINT drawn as the line
DEF in Figure 3.6.

Another way of interpreting Eq. (3.8) is that with only two periods and
no heirs to worry about, the present value of life-cycle consumption C,+[C,/
(14 r)] must equal the present value of life-cycle income Y| +[Y,/(1 + r)]. As
depicted, the slope of the intertemporal budget constraint is —(1 + r), as this
is the opportunity cost of the interest foregone when money is spent rather
than saved.

Which point will the consumer select on this intertemporal budget con-
straint? We need to know their preferences over current and future consump-
tion to answer this question, which is given by their preference function. The
preferences are defined by a utility function as is done in the atemporal case in
microeconomics texts and can be written as

U=U(C,C) (3.9)

This can be represented by an indifference curve as in Figure 3.7 where the
consumer is indifferent between two consumption bundles that lie on the locus
of any given indifference curve. Also, the indifference curves that are more to
the north-east represent more desirable consumption for the consumer and
provide the consumer with greater satisfaction or utility.

The slope of an intertemporal indifference curve in Figure 3.7 measures
the marginal rate of substitution (MRS) between future and current consump-
tion. It is the rate at which the present consumption can be substituted for the
future consumption with no change in the utility obtained. A marginal change

C

2

Increasing
Satisfaction

CONSUMPTION

» The intertemporal budget constraint
states the present value of consump-
tion possibilities over time from the
present value of the flow of income
over that period.

> Figure 3.7

Intertemporal Indifference
Curves. The preferences of an
individual for consumption today
versus tomorrow are depicted by
indifference curves. Along any
indifference curve the individual
is indifferent between the con-
sumption possibilities depicted
by any two points on the curve.
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» The slope of an intertemporal indiffer-
ence curve measures the rate of time
preference for present consumption
versus future consumption.

in the consumption results in a change in utility as expressed by the marginal
utility of consumption or MU .. If at point B in Figure 3.7 we reduce the present
consumption by an amount AC|, then the reduction in utility due to this reduc-
tion in consumption will be MU, (AC). To compensate the individual for the
loss in the utility from the decline in the present consumption would require
the future consumption to be augmented. If we raise the future consumption
by an amount AC, , then the increase in utility arising from the increase in the
consumption willbe MU , (AC,).

An individual’s time preference for consumption is usually such that the
utility from consumption received in the future is valued less than the utility
from consumption today. Let the subjective discount rate at which an indi-
vidual values future consumption relative to current consumption be given by
6. We assume that 6 > 0. Accordingly, the value of the gain in the utility from
an increase in the future consumption is given by

(ac)
MUeT55

For the individual to be on the same indifference curve, the value of the gain in
the utility from the increased future consumption must exactly offset the loss
in the utility from a reduction in present consumption:

ac)
MU, 75 = = MU, (AC)
or,
AC, —(+5 MU
A_Cl - ( ) MUCz

The slope of the intertemporal indifference curve is called the marginal rate
of time preference (MRTP), to differentiate it from the slope of an atemporal
indifference curve, which is the MRS. The MRTP is

MU_
MU,

MRTP =—2C2 = (1 + 5)
AC

1

(3.10)

(From your reading of microeconomics you would recall that MRS = MU ./
MU_.) The slope of an INTERTEMPORAL INDIFFERENCE CURVE is a measure for the
amount of C, that must be obtained when a unit of C, is given up and there is
no change in the level of satisfaction or utility (that is the consumer is on the
same indifference curve). There are three possible cases:

(i) If IAC/AC|>1, at point B the consumer exhibits positive time pref-
erence at that point and requires more than one unit of future consump-
tion to compensate them for the loss of a unit of current consumption.

(ii) If IAC,/AC| <1, the consumer exhibits negative time preference and is
willing to forgo a unit of current consumption in return for less than a
unit of future consumption.

(iii) If IAC/AC| =1, the consumer has neutral time preferences with pres-
ent and future consumption traded off against one another with a ratio
of 1:1. The more the current consumption of a person, the more that
person will be willing to give up in order to obtain an additional unit of
future consumption—the MRTP declines as one moves downward along
an indifference curve. Then, the time preference depends on where one
is currently on the indifference curve.



A farmer who has had a bumper harvest this year, which by the law of
averages should turn into a poor harvest next year, is likely to have negative
time preferences currently. Similarly, the son of a tycoon who is due to inherit
the empire in the future will have a very small current income compared with
the future income and is likely to have positive time preference.

3.2.2 Time Preference and the PermanentIncome

Exactly as is the case in the standard choice theory, the consumer’s problem is
to maximize their utility subject to the budget constraint

Max U = U(C], C2)

such that

C , Y,

Tt =W (3.11)

This is akin to the consumer selecting the point along their budget constraint
(as depicted in Figure 3.6) that corresponds to the highest attainable indif-
ference curve (from those depicted in Figure 3.7). This implies (in the normal
case without corner solutions) a tangency solution to the maximization prob-
lem stated in Eq. (3.11) where the slope of the indifference curve is equal to the
slope of the budget line as depicted in Figure 3.8.

The consumer consumes C% < Y, of the current income and saves (Y — C%)
80 as to consume C% =Y, + (Y, — CH(1 + r)7in future. Different consumers
will of course have different preferences and so will allocate current and future
consumption differently. In Figure 3.9(A), for instance, we have a consumer
whose preferences are heavily in favour of future consumption—we could con-
sider this person to be patient as the person is willing to postpone the bulk of
consumption until the future period. Figure 3.9(B) depicts a consumer who

CONSUMPTION

MACROFOCUS 3.1

Emotions and Intertemporal Decisions

Is decision-making based solely on rationality?
An emerging field in economics that goes by
the name of neuroeconomics™ argues that
decision-making draws on the emotions even
when reason is clearly involved. As humans
evolved, new capabilities such as the ability to
deliberate about the broader consequences of
our actions were gradually added to the basic
prehistoric brain system. The neural anatomy
essential for full rationality—the prefrontal
cortex—emerged only in the last 150,000 years
of humanity’s six-million-year existence.

Neuroeconomists conceive human behaviour
as a struggle between affective and cognitive
systems. Affective systems embody not only
emotions such as anger and jealousy, but
also drive states such as hunger and sexual
desire, and motivational states such as anger

and physical pain that motivate us to aggress
and take steps to ease the pain. Cognitive
systems assess the options available to an
individual with a broad, goal-based perspec-
tive, such as posited in the standard rational
choice approach. The affective system has
primary control over behaviour, but the
deliberative system chooses which behaviour
to implement. It does this by trading off its
objectives against the cost of exerting cogni-
tive effort or willpower so as to influence the
affective system’s choice.

With regard to intertemporal choice, people
are often of two minds—they often find
themselves encouraged to take myopic actions
such as eating high-calorie foods or eschewing
contraception while concurrently realizing
these activities are not in their self-interest.

This is because even though the deliberative
system recognizes the desirability of certain
actions motivated from the affective
system—that focuses on near-term environ-
mental stimuli and payoffs—it also incor-
porates the willpower effort it must exert

to control these affective motivations. The
individual can then make myopic choices
such as extravagant spending by individuals
who buy with credit cards, which defers the
pain of paying to the future unlike payment
by cash. However, the interaction between
affect and cognition can help us understand
not just impulsivity but also the opposite
problem of high self-control—people with
dominant deliberative systems can exhibit
miserliness and cannot get themselves to
spend enough. Workaholics who cannot
take a break are in the same category.

* C. Camerer, G. Loewenstein, and D. Prelec, “Neuroeconomics: How Neuroscience Can Inform Economics,’ Journal of Economic Literature 43 (March 2005): 9-64.
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» Figure 3.8 c
Equilibrium of the

Individual. Optimal consump-

tion is where an indifference

curve is tangential to the inter-

temporal budget line. In this case,

the individual saves some of their
current income with a view to

increasing the consumption pos-
sibilities in the future.

cares much more about present consumption—and who is much more impa-
tient and prefers consuming more today rather than waiting for tomorrow.
If the utility function is written in additively separable form,
uc,)

U=UC,C)=UC) + %

175 (3.12)

» 8 is the subjective discount rate
for valuing future consumption
relative to current consumption.
The higher the & the more impa-
tient is the individual for current
consumption relative to future
consumption.

where 6 > 0 is the measure of impatience of a consumer. HIGHER VALUES OF &
imply higher impatience and a consumer preference for consumption today
rather than tomorrow [see Figure 3.9(B)].

In order to fix the idea of impatience further, let us give a form to the utility
function. Suppose the utility of consumption is logarithmic in consumption,

U=u,C)=UC +U(C2) | c+—|°gc2 3.13
= U Q=UC) + 35 = 109G+ 375 (3.13)
» Figure 3.9 C, C,
Time Preference and the
Individual. A patient indi-
vidual has a high preference for
consumption in the future. An )
. . T » Patient
impatient individual prefers con- C, Consumer
sumption today at the expense of
less consumption in the future.
Impatient
c’ Consumer
c' C c C

1 1 1 1

Panel A Panel B
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then, the slope of an indifference curve is given by

9 a2 3.14
ac, = )C_] (3.14)
As maximizing preferences requires tangency—the slope of the indifference
curve equals the slope of the budget line—we can write the condition for opti-
mal consumption as

C2
A+8 2 = l+r (3.15)

1 Slope of budget line
Slope of indifference curve

2_1+r
or, —916 = m (3.16)
If 6 = r, then C¥ = C¥, or the consumer equates consumption in the two time
periods. This is referred to as CONSUMPTION SMOOTHING. In Figure 3.10, consump-
tion smoothing with Gj*= Gfoccurs at the point where a 45-degree line from
the origin intersects the point where the slope of the indifference curve equals
the slope of the intertemporal budget constraint.

CoNsUMPTION TILTING by contrast is the case where the consumer is impa-
tient and tilts their consumption towards the present—C* > C*and & > r as
depicted in Figure 3.11(A), or the consumer is patient and tilts their consump-
tion towards the future—CG*< Gfand 8 < r as depicted in Figure 3.11(B).

The essence of this approach is that current consumption depends not only
on the current income but also on the future income. It is also dependent on
the interest rate, which determines the slope of the budget constraint, and on
the preferences of individuals, which determine the shape of the indifference
curves. Suppose the individuals’ preferences are such that they smoothen
their consumption over time, Cj* = G} Substituting this allocation of lifetime
consumption into the intertemporal budget constraint C, + [C,/ (1 + )] =Y +
[Y,/(1+ r)] = W and solving for current consumption, we obtain

CONSUMPTION

> Figure 3.10
Consumption Smoothing.

Consumption smoothing, C;“ =

C;“, results when the marginal
rate of time preference given

by the slope of the indifference
curve equals the slope of the in-
tertemporal budget line and the
subjective rate of time preference
equals the market rate of interest,

oré=r.

» If the utility function is separable
in consumption across time periods
and if the MRTP equals one plus
the interest rate, consumption
smoothing occurs.

» Consumption tilting is the case where
the consumer’s impatience for the
present versus future consumption is
not equal to the interest rate at which
income is discounted.
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» Figure 3.11

Consumption Tilting.  Individu-
als who are impatient and prefer
more consumption today (panel
A) and those who are patient and
prefer more consumption in the
future (panel B) depict consump-
tion tilting behaviour.

» Permanent income is that constant
stream of income which equals the
present discounted value of the fluc-
tuating stream of current and future
incomes.

» When the consumption in each
period is set equal to the permanent
income, it is called consumption
smoothing.

» Consumption smoothing is iden-
tical to consumption each period
being equal to permanent income.
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or, (& 2+rW Ty Y1+1+r (3.17)

Equation (3.17) makes it clear that current consumption depends on current and
future incomes and the interest rate. It indicates that current consumption is
some kind of weighted average of current and future incomes. Milton Friedman®
in his study on consumption pursued this by defining PERMANENT INCOME as a kind
of average of present and future incomes. More precisely, we may define per-
manent income (Y,) as that constant stream of income (Y, ,Y,) in periods 1and
2, which gives the same lifetime income stream as does the fluctuating income
stream (Y,,Y,). In short, Y, , the annuity value of (Y,Y,), is given by

Vbt oy 42
P 1+r T 1+r
Y
2+ry _ 2
or, 1+rYp Y1+1+r
_1+r Yz)
or, YP__2+r Y, + T47 (3.18)

It turns out that permanent income Y in Eq. (3.18) is the same expression
as the right-hand side of Eq. (3.17) and noting this we can then write

Cx=Cr=Y,

F=Cr=y, (3.19)

Thus, when the individual possesses preferences, which lead them to maintain
a stable consumption path, consuming the same every period, we can say that
CONSUMPTION is set equal to permanent income.

In other words the individual decides on their consumption levels on the
basis of their PERMANENT INCOME, and not current income as in Keynes. In graphi-
cal terms, permanent income is a constant stream across periods and so its
value isrepresented by the point where a 45-degree line from the origin
sects the intertemporal budget constraint—point B in Figure 3.12.

inter-
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Consumption smoothing is akin to the individual setting current con-
sumption equal to permanent income. SAVING is, thus, the gap between current
and permanent income or

S,=Y,—C,=Y,—Y, (3.20)

Recall that the data in Figure 3.4 indicate that individuals pursue con-
sumption smoothing. This implies that the savings of individuals in India is
the amount of the difference between current and permanent income.’

33 Temporary and Permanent Shocks

Up to now we have treated future income as a known variable. In fact, Ando
and Modigliani'® demonstrated that, on the average, future income is propor-
tional to current income, or Y,=BY, where 8 > 0. However, there are always
shocks to income and to expect it to grow smoothly by a proportional amount
within each period is not realistic. Accordingly we need to discuss the effects
on consumption and saving of SHOCKS to income.

To do this in a manner that is amenable to non-messy graphical analysis,
we assume first that the individual’s preferences are such that they allocate
income across time so as to smoothen consumption, or G* = G¥. Second, we
presume that the profile of income is identical to that of permanent income so
thatY =Y, = Y. Both these assumptions imply [see Eq. (3.19)]

(3.21)

In Figure 3.13, this is equivalent to the individual being on their intertemporal
budget constraint at point A. There are five possible situations arising from
this scenario:

CONSUMPTION

» Figure 3.12

Permanent Income and
Consumption. Consumption
smoothing is identical to the
individual consuming permanent
income and saving the difference
between actual and permanent
income.

» An individual who smoothens
consumption across time periods has a
saving given by the difference between
permanent and actual income.

» A shock is a disturbance that changes
the value of a variable by a random
amount.
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» Figure 3.13 C,
Temporary Current Negative

Shock. Individuals adjust to

atemporary current negative

shock that reduces income by

dissaving and maintaining the

smoothness of consumption.

Case I: Suppose there is a temporary current shock, say adrought, and current
income falls from Yl to Y’l. Y2 , however, remains the same. The individual’s
lifetime income profile is now represented by point E rather than point A.
Through E draw a line with slope (1 + r) to obtain the alternative consumption
possibilities from the new income stream. The budget line shifts inwards par-
alleltoitselfas Y, isunchanged, and the dashed line represents the new budget
line resulting from the temporary current negative shock. As the individual
prefers to smooth consumption, consumption will now be at the point where
the 45-degree line intersects the new dashed budget line—point B in the figure.
As the figure reveals, the individual consumes more than the current income,

» Figure 3.14 C
Temporary Current Positive

Shock. Atemporary current

positive shock that increases

income results in an individual

increasing saving while

smoothening consumption.




that is C”f > Y/, and this is possible because the shock is temporary and the
individual borrows part of future income to finance current consumption.

Savings were zero before the shock Cf = Y = Yp, and after the shock
C’t > Y] and there is dissaving. A temporary current shock that results in a
decline in current income is thus accompanied by a decline in savings. This is
because individuals prefer to smoothen out their consumption and absorb the
decline in income by reducing consumption a bit but allowing the shock to hit
their savings considerably more.
Case 2: In contrast, if the temporary shock to current income is a favourable
positive shock (the individual wins a lottery, for instance), then, as Figure 3.14
depicts, this results in an increase in current savings and an increase in con-
sumption. With temporary current shocks, therefore, increases in consump-
tion and savings absorb the impact of the shock.
Case 3: A second type of shock is an anticipated future shock. In this case,
current income is unchanged at Y, but there is an expectation, say, of a future
decline in incomes to Y2’, say, due to a war that could break out. Figure 3.15
depicts this situation, with the dashed budget line indicating the post-shock
situation.

The consumption path moves from point A to point B with the individ-
ual adopting consumption smoothing. Current consumption declines to C'f
despite no change in current income Y. With current consumption declining,
savings must rise—anticipating a decline in future income, the individual is
transferring the current income to the future by saving more and financing
a smoothened consumption flow. Savings, thus, increase in response to an
anticipated future decline in income.
Case 4: If the anticipated future shock to income is positive (say a dis-
covery of an oil field), then (see Figure 3.16) the individual borrows some
of that income for consumption in the present; and current consumption
rises to C’¥ > Y, which amounts to a decline in savings with no change in
current income. The individual cuts down savings because the future is
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CONSUMPTION

» Figure 3.15

Anticipated Future Negative
Shock. Anticipating a decline
in future income, an individual
increases savings today to
smoothen consumption.
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» Figure 3.16

Anticipated Future Positive
Shock. Anticipating an increase
in future income, the individual
decreases savings today and in-
creases present consumption, as
with an improved future income
there is no need to save as much
as before.

» Figure 3.17

Permanent Negative Shock. If
the decline in income will persist
in the future then the individual
adjusts by reducing consumption
by the extent of the decline in
income.
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now anticipated to be better and so they do not need to save as much as
before.

Case 5: A third type of shock is a permanent shock to incomes—current and
future incomes change bythe sameamount. Ifthe permanent shockis anegative
shock (say a dictator assumes power and property rights are no longer secure),
then individuals adjust to this fully (see Figure 3.17) by reducing consumption
by about the same amount as the decline in income in both periods. There is no
change in savings. If the permanent shock is positive—the commercial intro-
duction of newly invented computers or steam engines—then analogously,
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B
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> Table 3.1
Effect of Shocks on Savings

Decline in Savings Temporary Negative Current Shock
Anticipated Positive Future Shock

Increase in Savings Anticipated Negative Future Shock

Temporary Positive Current Shock

the change in income is consumed entirely and again there is no change in
savings as seems to have been the case in the US economy, as discovered
by Kuznets.

To summarize the discussion (see Table 3.1), if we see a decline in current
savings, we are informed by the theory, we have just developed, that there are
two possible reasons for this to occur—there is a temporary negative current
shock to income (see Figure 3.13), or there is an anticipated positive shock to
future income (see Figure 3.15).

On the other hand, ifthere is an increase in current savings, then the two pos-
sible reasons for this to have happened are—there is a temporary positive current
shock to income (see Figure 3.14), or there is an anticipation of a negative shock
to future income (see Figure 3.16). Permanent shocks to income are absorbed by
changes in consumption with no effect on savings (see Figure 3.17).

x % : :
3.4 Sstochastic Income Expectations

So far we have proceeded on the assumption that the future income is known
completely. More plausible than this assumption of point expectations about
future income is the association of different probabilities with different income
levels. In such a stochastic environment, an individual maximizes the expected
utility and not the utility as we have been presuming up to now. In this case,
consumption smoothing requires an individual to not just equate consump-
tion across periods Cf = C¥butrather to set current consumption equal to the
expectation of next period’s consumption:!!

MACROFOCUS 3.2
Joint Families and Borrowing Constraints

An implication of life-cycle theory is that saving
is a vehicle for transferring income from high-
to low-income earning phases of the life cycle.
In developing countries, however, households
tend to be larger and there is also a tendency
for quite a few generations to live together.
Such households resort to internal transfers
between workers and dependents and in the
process take care of expenditures that are
health related or for maintenance during old
age. To the extent that individuals belonging to
such households are ensured of such transfers,
they would not require savings to compensate
for shortfalls in income in any time period.
Aggregate savings in societies, which are less
individualistic, may be, therefore, lower.

The life-cycle model also assumes that indi-
viduals are free to borrow and lend at a given
rate of interest. In developing

economies, however, financial institutions are
often unwilling to lend because individuals
have little or no collateral, and even if they do,
legal difficulties in securing the transfer rights
of assets to creditors in case of defaulting
makes them impose constraints on borrowing.
Knowing that the possibility of borrowing is
limited, individuals would forsake high
consumption even when it is possible out

of their current income, as a way of getting
ready for periods of misfortune when incomes
would be low. This is a precautionary motive
for saving where individuals take precautions

against bad times in which they know they
will be unable to borrow.

This motive also provides us an insight
expounded on by Deaton™ as to why many
households save even when the return on
their assets is negative. Poor households
often save in the form of grain stocks or cash.

The stocks of grain often have a real annual
rate of return that is negative as stocks
depreciate due to pests and desiccation.
Similarly, cash has negative return due to
inflation. Yet, grain and cash are major
vehicles for savings especially by poor
households as a precaution against dramatic
drops in income due to bad harvests.

* A. Deaton, “Household Saving in LDCs: Credit Markets, Insurance and Welfare,” Scandinavian Journal of Economics 94 no. 2 (1992): 253-273.
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» Figure 3.18

Consumption Smoothing Under
Stochastic Income. If there is
uncertainty about future income,
the individual sets consumption
today to equate the expected
marginal utility of consumption
now and in the future.

C¥ = E(CY) (3.22)

However, consumption in any time period deviates from its expected value by
arandom error factor, or

C,=E(C) +¢,

where €, is a surprise or innovation error that is non-forecastable. We could
thus write the expected value of next period’s consumption as

E(C)=C,—¢,

Substituting this expression into Eq. (3.22) gives us the result for consumption
smoothing in a stochastic environment

Cf=C5—e,
or, C3=Cf +e,
Generally, Ci=CF +e (3.23)

This is Hall’s'? famous result for consumption, which has the revolutionary
interpretation that the best forecast of the next period’s consumption is this
period’s consumption. No other currently available information is of any use.
The intuition for the result is that if consumption is expected to change, the
individual can do a better job of smoothing consumption. Suppose consump-
tion is expected to rise—E(C,, ) increases. This means (see Figure 3.18) the
marginal utility of consumption today MU(C,) = E[MU(C)] is greater than the

Expected Marginal Utility

EIMU(C)] = MU(C)

EIMU(C,, )]

+1

C E(C

) Consumption



expected marginal utility of consumption in the future, E[MU(C,, )], whereas
optimization requires that they be equal.

An individual seeking to maximize utility would then be better off raising
current consumption and as the result shown in Eq. (3.23) informs us, the
individual should adjust current consumption to the point where consumption
is not expected to change.

HALL'S RESULT ran counter to existing views on consumption. The traditional
view of consumption over the business cycle is that when output and income
declines, consumption also declines but is expected to recover—there are pre-
dictable movements in consumption. Hall’s result by contrast is that when
output declines unexpectedly, consumption declines only by the amount of
the fall in permanent income and so it is not expected to recover.

+1

35 Effect of Interest Rates

So far we have examined how shocks to income affect consumption and sav-
ings. We now examine the effects of interest rate changes. It is often thought
that as the interest rates rise, the rate of return to savings rises, and so savings
would also increase. However, the relation between interest rates and savings
is a bit more complex than that. Consider an individual with income stream
(Y, Y,) represented by point E in Figure 3.19.

Arise in the interest rate will make the slope of the budget line given by
(1 + r) steeper—the intertemporal budget constraint rotates through point E
in a clockwise direction and is represented in the figure by the dashed budget
line. The individual who was originally consuming at point P in Figure 3.19(A)
as a result of the rise in interest rates changes their allocation of consumption
to point P’ where present consumption has declined and future consumption
has risen relative to their values at point P. This is because higher interest rates
have reduced current consumption and raised current savings.

Figure 3.19(B), however, portrays a contrasting picture. The very same rise
in interest rates results in an increase in consumption and a fallin savings. The
effect of the rise in the interest rates on saving is therefore ambiguous.

Economists explain the ambiguity by dividing the effect of the interest rate
increase into two parts—a SUBSTITUTION EFFECT and an INCOME EFFECT.

Future Consumption Future Consumption

, A\ 2 P
€, P Ngrmmmmmaay
c 2
Y, Cr------- : -
! =
! E
G N Y, !
I
L 1
Present q C, Y Present
Consumption e Consumption
Increase Decrease
in Savings in Savings

Panel A : Net Borrower Panel B : Net Lender

CONSUMPTION

> When Hall presented his paper,

it is said that a prominent macro-
economist commented that he
must have been on drugs when he
wrote the paper.

» A substitution effect indicates the
change in consumption solely due

to a change in the interest rate and is
measured along the initial indifference
curve.

> Anincome effect is the change in
consumption due to the change in
purchasing power or income implicit in
the change in the interest rate.

» Figure 3.19

Effect of Rise in Interest

Rate. Anincrease in the interest
rate increases savings only if the
individual is a net borrower or if
the substitution effect dominates
the income effect.
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» The substitution effect of a rise in the
interest rate causes current consump-
tion to decline and savings to rise. The
income effect is ambiguous. A net
lender reduces and a net borrower
increases savings.

> Table 3.2
Effect of Interest Rate Increase on
Savings

Let us consider the substitution effect. As consumption plus savings
exhaust income, a decline in consumption must be matched by an equal rise
in savings for a fixed income, AS, = —AC . The increased savings earns a rate
of return r which adds to consumption in the next period, AC,=(1 + r)AS . A
rise in the interest rate thus enables more future consumption and in effect
has made future consumption cheaper relative to current consumption. Indi-
viduals, thus, substitute away from current consumption and increase future
consumption. More technically, the substitution effect measures the change in
the individual’s desired allocation of present and future consumptions when
interest rates rise, assuming that individuals remain on the initial indifference
curve. Along the original indifference curve, this implies a shift from point P
to point Q where the slope of the indifference curve equals the new higher
interest rate. As can be seen at point Q, the higher interest rate unambiguously
leads to a reduction of Cl and arise in Cz, which means that savings rises.

The SUBSTITUTION EFFECT always tends to raise saving but the same is not true
of the income effect. The impact of the income effect depends on whether the
individual was a net lender or a net borrower. In panel A of Figure 3.19, the
individualis a net borrower as consumption in the first period exceeds individ-
ual’s income, whereas in panel B the individual is a net lender as consumption
is less than the first period income and lends that savings which contributes to
individual’s future consumption. If the individual is initially a net lender [see
Figure 3.19(B)], the rise in interest rates makes the individual richer. Note that
in the situation when current consumption is unchanged, the individual can
afford a higher level of future consumption due to the higher interest rate—the
dashed new budget line around point P is above the solid budget line that indi-
cates the lifetime income prior to the change in the interest rate. The income
effect of this increased allocation of future consumption possible due to an
expanded budget set makes the individual richer and the individual tends to
raise consumption levels of both C,and C,. This is an income effect which is
shown in Figure 3.19(B) as a shift from point Q to P’, which raises current
consumption C and reduces savings.

If the individual is initially a net borrower [see Figure 3.19(A)], the rise
in interest rates makes that individual poorer as evidenced by the fact that
with current consumption unchanged the individual can no longer afford the
original level of C| as the new dashed budget line representing the rise in the
interest rate is below the solid budget line prior to the change in interest rate.
The income effect of this diminished allocation of current consumption, pos-
sible due to a contracted budget set, makes the individual poorer, and the indi-
vidual tends to reduce consumption levels of C,. This is an income effect which
is shown in Figure 3.19(A) as a shift from point Q to P’ which reduces current
consumption C, and raises savings.

The substitution effect, then, always causes individuals to transfer incomes
to the future by increasing savings as the rise in interest rate makes future con-
sumption cheaper. The income effect reduces savings for net lenders and raises
savings for net borrowers. The total effect of a rise in interest rates is to raise

Substitution Effect + +
Income Effect — +

Total Effect ? +



or lower savings for an individual who is a lender depending on whether the
substitution or income effect dominates. For an individual who is a borrower,
the rise in interest rates unambiguously raises saving. The aggregate economy
comprises a mix of borrowers and lenders. If the income effects of net borrow-
ers and net lenders tend to cancel each other at the aggregate level, the substi-
tution effect will dominate. It is this presumption about the offsetting income
effects that generates the expectation that a rise in interest rates will reduce
current consumption and raise aggregate savings (see Table 3.2). The empirical
evidence backs up the validity of this presumption for developing countries.'

3.6 Aggregating Across Individuals

We have looked at the decision to split the income between consumption and
savings from the perspective of an individual’s decision-making so far. In the
aggregate, individuals not only have different incomes but also belong to dif-
ferent age groups. When they are young, individuals have low incomes and
tend to dissave (or incur debt) as they know they will be earning more later
in their lives. During working years, incomes rise to reach a peak at maybe
just after middle age and individuals repay their debts incurred earlier and
save for their retirement years. When individuals finally reach the retirement
phase of their lives (see Figure 3.20), their incomes due to them from past
work (pensions) are much lower and they top this up with incomes accruing
from past savings to maintain a steady level of consumption. It was MobiGLIANI"
who pointed out to this observation that in an individual’s life there are two
periods of dissaving—early years prior to working and retirement years—and
that savings is, therefore, determined by one’s stage in the life cycle.

Figure 3.20 depicts the typical patterns of consumption, savings, and income
across a person’s life cycle. If we temporarily ignore the fact that an individual
has a younger period of life (because we cannot use two-dimensional graphs to
depict three periods of life as shown in Figure 3.20), then our two-period model
with the current period as working years and the future period as retirement
years can be used to understand the right-hand two-thirds of Figure 3.20.

In Figure 3.21, higher incomes during working life relative to retirement
life is depicted by the point E. Consumption smoothing makes individuals
transfer income from working years, when incomes are larger, to provide for

/ Savings>0
Consumption
Savings <0
X
Income
Time
Pre-Working Working Retirement

Years Years Years

CONSUMPTION

» Franco Modigliani emphasized
that the planning horizon of
individuals is their lifetime, which
in a two-period set-up includes a
working period and a retirement
period.

> Figure 3.20

Life-Cycle Income and Con-
sumption.  Over the life cycle,
individuals start becoming net
savers around their middle age.
Dissaving is typical prior to join-
ing the workforce and during
retirement.
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» Figure 3.21

Life-Cycle Income and

Savings. Individuals save during
working years so as to smooth
consumption asincome is low
during retirement years.

» The dependency rate is the ratio of
dependents (the young and the old
population) to the working population.

Retirement Years

Savings <0 u(c,c)

1 1 Working Years

Savings >0

retirement, when incomes are smaller. The hump-shaped pattern of income
over the life cycle as depicted in Figure 3.20 and represented by point E in
Figure 3.21 generates a time path of consumption and savings that arises due
to individuals pursuing consumption smoothing across time.

Aggregation across individuals is, therefore, complicated. Individuals dif-
fer in their preferences for consumption today versus the future and they also
differ in their stage in the life cycle. Young savers coexist with even younger
and older dissavers. The aggregate savings in the economy is the outcome of
the balance of saving and dissaving averaged over the entire population. In
a static economy with no population growth and no growth in incomes per
person, and with the young and old population evenly distributed, we could
expect aggregate savings to be very low as the older generation would be dis-
saving at about the rate at which the young are saving for retirement.

In most economies, however, overall savings is positive—savings by
the young exceeds dissaving by the old—due to population growth and a
growth in output per person stemming from technological change that
fosters improvements in productivity. So, demographic profile (as prox-
ied by the DEPENDENCY RATE in a country)—the proportion of the very young
and the retired to the working population—and technical change are
important determinants of aggregate savings. However, why some coun-
tries save at a very high rate while others save so little is still a topic that
is being extensively researched. In 1987, for instance, aggregate sav-
ings to GDP was 34 per cent in Japan while it was just 14 per cent in the
United States which prompted research into the causes for this.!> Cur-
rently, the same question is being asked about why is the savings rate
in China, at over 40 per cent of GDP, so high. China is ranked below
100 in the world according to its per capita income. Its savings rate, how-
ever, has been one of the highest worldwide in recent decades. Just before
Modigliani passed away, he along with his co-author, Shi,'® put together
data to show (predictably) that income growth as it turned into a mar-
ket-oriented economy has been the dominant factor behind the dramatic
increase in China’s savings rate with demographic structure and inflation
also having significant impacts.



**37 Savings and Portfolio Choice

Let us now concern ourselves with a more complicated situation—individu-
als having diversified portfolios. Up to now, we allowed the individual to put
their savings into just one asset which had a fixed rate of return. In reality,
savers do invest in more than one asset and this would be related to the uncer-
tainty of the yield associated with assets. That savings portfolios are generally
diversified requires us to drop the assumption of one asset and to enquire into
how savings is allocated among different assets. This requires an explanation
of the determinants of the optimal allocation of a portfolio of given size. Of
course, with uncertainty in asset yields, future income is now subject to capital
risk. The decision on the total amount of saving to be made out of the current
income is, therefore, interdependent with the portfolio decision about how to
allocate savings between various kinds of assets. After all, savings in assets that
yield high returns increase future income which in turn affects future (and cur-
rent) consumption. A satisfactory theory should, therefore, be able to explain

CONSUMPTION |81

MACROFOCUS 3.3
House Prices and Consumption

Housing is a dominant component of wealth
for many households with more households
owning homes than stocks. In many econo-
mies, house price rises have been accompa-
nied by a consumption boom. For example,
Barata and Pacheco* state, “the housing
market appears to be more important than
the stock market as a factor influencing con-
sumption”and find that a 1 per cent increase
in housing wealth leads to a 0.1-0.2 per cent
increase in consumption for various European
countries. In Taiwan, the savings rate reached
a peak of 38.5 per cent of GDP in 1987 and,
subsequently, dropped to a low of 24 per cent
by 2001.The real average housing prices in
Taiwan increased almost three times from 1987
to 1990 and then remained stable. Hsueh**
found that the rise in house prices had a
windfall effect on consumption in Taiwan.

An increase in house prices may not impact
positively on the consumption expenditure of all
households through a wealth effect. (A wealth
effect is the tendency of changes in asset prices
to affect household wealth and their spending
on consumption goods. As wealth is the value of
assets minus liabilities, such as outstanding debt,
an increase in house prices being an increase in
the value of real estate assets is an increase in
wealth.) A young household with limited savings
is typically “short”in housing services and must
purchase these services in a spot market—it
must rent in housing services—and/or it must
save to make the initial down payment on the
house before it can take out a mortgage. Banks

usually insist that prospective homeowners
seeking a loan pay upfront a percentage of the
cost of the house. An older household that has
already purchased a house is “long” in housing
services as a house is a long-lived asset that deliv-
ers a stream of housing services over time. With
the value of housing services per year being
the rent for leasing these services, the price of
ahouse can be thought of as the present value
of future rents. When house prices rise relative
to rents, potential homebuyers will choose to
rent thereby reducing the demand for houses
and increasing the demand for leasing on rent,
and in the process, bring house prices back in
line with rents. A rise in the price of housing is
thereby accompanied by a commensurate rise
in rent or an increase in the consumption of
housing services.

(1) For young homeowners who remain in

their houses over the long term, the increase in
house prices is roughly offset by the increase in
the cost of housing services and there should
be no impact on consumption. For older
homeowners, the increase in their wealth is
more than the cost of housing services over
their remaining lives. If real estate can be used
as a collateral for borrowing, then an increase
in the value of real estate will increase the value
of collateral and with it the availability of funds
for consumption. Consumption by older home-
owners will increase. Campbell and Cocco' find
for the UK that there is a large positive effect

of house prices on consumption for old house-
holds who are homeowners and a close to zero

effect for young households. In the aggregate
then consumption may be responsive to
house prices as older homeowners become an
increasing fraction of the population.

(2) If homeowners cannot borrow by pledging
their ownership of real estate as collateral
because banks are reluctant to accept such
assets due to the difficulty of securing such
assets in a weak legal enforcement regime,
consumption will be unaffected by housing
prices. Even those homeowners who want

to trade down and consume less housing
may find barriers in their way in terms of

high moving and transactions costs. When
transactions costs pertaining to services
charges for brokers and document prepara-
tion by lawyers, stamp duty, and registration
charges are significant (estimated as varying
between 8 and 27 per cent of housing costs
in India—NHB'*), homeowners are unable to
realize windfall capital gains and will not treat
them as an increase in wealth or savings.

(3) By contrast, young households who intend
purchasing a housing unit will have to save
more to make a higher down payment for the
house when house prices increase and their
consumption declines.

(4) Those who view housing price increases
to be so drastic that it makes it impossible
for them to save enough money for the
down payment to buy a housing unit—those
discouraged from homeownership—may
respond by increasing their consumption.

* J. M. Barata and L. M. Pacheco, “Asset Prices and Monetary Policy: Wealth Effects on Consumption,’ The Twentieth Symposium on Banking and Monetary Economics, University

of Birmingham, June 2003.

** L. M. Hsueh, “The Relationship Between Housing Price, Tenure Choice, and Saving Behaviour in Taiwan,’ International Real Estate Review 3 (2001): 11-33.
* J.Y. Campbell and J. F. Cocco, “How Do House Prices Affect Consumption? Evidence from Micro Data;” NBER Working Paper Series, Report No. 11534, August 2005.
* NHB, “Transaction Cost of Housing in India: An Analysis,” Occasional Paper No. Il (New Delhi: National Housing Bank, May 2007).
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» The amount of savings out of income
constitutes the size of the portfolio.

> The decision on the forms (assets) in
which to hold an individual's savings is
the composition of the portfolio.

how the size of the portfolio—the amount of savings out of income—which is
residually explained by the consumption theory, and the composiTioN of the
portfolio—the allocation of the savings among different assets—are simultane-
ously determined.'” In this section, we will consider the portfolio choice when
there is more than one asset into which savings can be put.

Earlier income was deployed either to consumption or to savings which
we identified as a bank deposit with a known interest rate, r. Now, we allow
income in the first period to be used for consumption in the same period, or to
be saved in an asset. This could be a secure asset M, such as a demand deposit
with a known rate of return r, or a risky asset X, which has a random rate of
return x. If C, is the first period’s current consumption, the savings or the ini-
tial asset holdings of the individual in time period 1is

S,=A =Y, —C=M+X (3.24)

The risky asset has a random rate of return. To enable graphicalrepre-
sentation, we focus on just two states of the world or outcomes from investing
in the risky asset:
State 1: The risky asset yields more than the safe asset, or x = X, >r;
and State 2: The risky asset yields less than the safe asset, or x = x, <r.
Note that in order that the risky asset is considered worth holding, we would,
of course, require that the average return on the risky asset dominates the
return on the safe asset, or x > r.

Now, the income received in the second period from the first period sav-
ings, A,, is the initial savings, A, plus the return from the investments in the
safe asset and the risky asset:

A,=A, +Mr+ Xx
=M+ X)+ Mr+ Xx
=MA+nNn+XA+x+r—r
=M+X)A+nN+Xx—1n

= A](1 +nN+Xx—r (3.25)

where (x — r) is the excess return on savings in the risky asset. If all the savings
is used to buy the safe asset, we have the situation just as before when there
was only one sure return asset

A2=A1(1 +n=M1+0n

As the asset is safe, it provides the same income to the individual regardless of
which state of the world occurs. In Figure 3.22, which measures income from
savings in State 1on the horizontal axis and income from savings in State 2 on
the vertical axis, putting all savings into the safe asset implies a second period
income from assets on the 45-degree line such as at point S. If all the savings is
put into the risky asset, we have

A2=A1(1 +x)=X(1+x)

With a random return on the risky asset, A, can be:
(Casei) Aslowas A (1 +x,) <A (1+r),if State 2 occurs; and
(Case ii) As high as A (1 + x)) > A (1 + r), if State 1 occurs.



Income from
Savingsin
State 2
A, (1+1) >
P
A (1+x,) T
45° Income from
Savingsin
A‘(1+r) A‘(1+x1) state 1

In Figure 3.22, point T represents the outcome when the individual puts
all their savings into the risky asset. It is evident that points S and T are end
points where either all savings is in the safe asset (point S) or all savings is in
the risky asset (POINT T). The individual can hold a mix of the safe and risky
asset and can attain any point on the line ST—the budget constraint the indi-
vidual faces. Given that there is a risk, the individual is taken to maximize an
expected utility function (rather than just a utility function) with income from
savings as its argument, that is, the individual chooses the amount of savings
to be invested in the risky asset to maximize the expected return from savings,
E[U(A,)], subject to the budget constraint in Eq. (3.26) that is depicted as line
ST in the figure.

If p is the probability of State 1 occurring, the objective of the individual is

N{I)“:)}(E[U(AZ)] =pUA,(1 +n+ X, —nl+(1-p)UA (0 + 1+ Xx,—n] (3.26)

Theabove expected utility function generates indifference curves, each indiffer-
ence curverepresenting combinations of income from savings in the two states
of the world which result in the same constant expected utility. The individual
maximizing their expected utility selects the highest possible indifference
curve, which is given by the point of tangency between the budget line and an
indifference curve at point P in the figure. At this point P, the proportion of
savings in the risky asset is the ratio of the distance SP to ST. Thus, ratio SP/ ST
of savings is put into the risky asset with return x and [1— (SP/ST)] is put into
the safe asset with return r.

If the individual decides to save more in period 1, §, =4, increases and
this moves the budget line outwards in a parallel manner from line ST to S’ T’
in Figure 3.23.

When this occurs, the selected portfolio mix of assets saved is now P’. As
savings increases and the budget line shifts outwards, we can trace out the
locus of points of tangency between indifference curves and successive budget
lines which represent the individual’s allocation of savings between the safe
and the risky asset such that they maximize the expected utility of income from
savings. In Figure 3.23, this locus of points is given by the dashed line which
bends down indicating that as savings increases, the proportion allocated to
the risky asset increases.'®

CONSUMPTION

> Figure 3.22

Portfolio Possibilities. Savings
can be allocated to a risky or a
safe asset. Any combination of
these assets is represented by
the budget line ST. The individual
chooses point P to maximize the
expected utility of the return
from the amounts invested in the
safe and the risky asset.

» The individual can, in principle,
extend their budget line beyond
point T by borrowing. However, we
ignore shorting here.
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> Figure 3.23

Increased Savings Allocated

to Risky Asset. Assavingsin-
creases, the budget line shifts out
and the individual depicted here
increases the proportion of sav-
ings allocated to the risky asset.

Income from
Savingin
State 2

A5° Income from
Saving in
State 1

It is obvious that an individual’s preference for risk will determine the
effect of savings variations on portfolio allocation. Figure 3.24 depicts three
other alternative loci. Panel A shows that as savings increases, the proportion
allocated to the risky assets decreases.” Panel B depicts the situation where as
savings increases, the proportion of savings allocated to the risky asset remains
unchanged.? Finally, panel C depicts the situation where all the increase in
savings goes into the safe asset such that there is an equal increment in income
from savings regardless of which state of the world occurs.?! We can conclude
that in a situation of risk the purchase of a risky asset in a savings portfolio
depends on the individuals’ preferences which indicate their aversion to risk.

So far we have sought to understand how the individual will select their
portfolio of assets given that they have already determined their level of sav-
ings. As savings changed exogenously, Figures 3.23 and 3.24 depicted how the
portfolio allocation between the safe and risky assets might change for an indi-
vidual. In general, the individual chooses the level of consumption—and thus,
savings which is the residual income after consumption is determined—and
the composition of their portfolio of savings simultaneously.

Futureconsumption, however, is astochastic variable and isthe income from
savings in the earlier period (A,), plus other earnings (Y,) in the later period.

=Y, +A,

=Y,+ A](1 +nN+Xx—10 (3.27)

A, however, is the savings of the present period—Eq. (3.24)—and so we may
write C, as

C,=Y,+(,—C)A+nN+X(x—1 (3.28)

The preferences of the consumer is over consumption profiles represented
by their utility function U (Cl,C2 ). However, in a situation of risk consumers
maximize expected utility which is given by

EIU(C, Gl = pU(C,C,) + (1 — pUIC,C,) (3.29)

Keeping in mind that in State 1the random variable X takes the value x, with
probability p and in State 2 it takes the value x, with probability (1 — p) , we
substitute the expression for C, into the expected utility function to obtain
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E[U (C,C,)] = pUIC,Y, + (Y, — C)(1 + N + X(x, — 1]
+ (1= pUIC,Y, + (¥, — C)( + N+ X(x, — N (3.30)

Maximizing the expected utility of the stream of consumption thus
requires the individual to select C, and the amount saved in the risky
asset, X, for a maximum in Eq. (3.30). This leads to the following two
first-order conditions:

plU, —U, (1 + N+ (1 —p)IU, — U,(1 + N] =0
pU, (X, — N+ (1= p)U,(X,— N =0

The above expressions are the sum of outcomes across the probability distri-
bution and can thus be written in terms of the expectations operator as

EU, - U, +nN1=0 (3.31)

and E[U,x—nN1=0 (3.32)

As can be seen, the former first-order condition is a generalization of the cer-
tainty case to the case where there is a random return which requires the use
of the expectations operator:

E(U) — EU)(1 +N=0

EU,)

_E(UZ) =1+7r

or
The left-hand side of the above expression is the slope of the indifference curve
along which the expected utility is constant and the right-hand side is the slope
of the budget line.

Similarly, the second first-order condition is a direct counterpart of the
first-order condition in the portfolio model as can be seen by selecting X to
maximize Eq. (3.26). Thus, consumption and the allocation of a savings port-
folio across different assets can be understood as interdependent decisions.

CONSUMPTION

» Figure 3.24

Alternative Portfolio Allocations
as Savings Increases.  As
savings increases, the individual
may allocate less of their savings
in the risky asset-panel A; keep
the proportion of their savings in
the risky asset unchanged-panel
B; or put all of their increased
savings in the safe asset-panel C.
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MACROECONOMICS

UMMARY

Keynes'fundamental psychological law of consumption states
that an increase in disposable income is accompanied by an
increase in consumption but of a smaller magnitude.

The marginal propensity to consume is the incremental con-
sumption arising from the increment to disposable income
and is less than unity.

The average propensity to consume is consumption per unit
of disposable income. The marginal propensity to consume is
less than the average propensity to consume.

The average propensity to save or the savings rate rises with
income.

The variation in consumption is significantly less than the
variation in disposable income.

The consumption smoothing approach to consumption
employs the decision framework that people choose rationally
from among the opportunities available that one which best
furthers their preferences for consumption today versus con-
sumption in the future and that people are forward looking.
The intertemporal budget constraint represents the present dis-
counted value of current and future incomes (life-cycle income).
An individual exhibits positive (negative) time preference if
they require more (less) than one unit of future consumption
to compensate themselves for the loss of a unit of current

OTES

John M. Keynes, “The General Theory of Employment,
Interest and Money,” The Collected Writing of John Maynard
Keynes (London: Macmillan, 1992).

. In the national accounts, there is a distinction between per-

sonal disposable income and private disposable income,
which we ignore here.

. The data on consumption and disposable income contain

a unit root but co-integration is rejected. Even when using
instruments to correct for endogeneity the GMM estimates
are no different from the OLS estimates.

The national accounts in India do not report real personal
disposable income. We have estimated this series using a
compatrison with real net national product at factor cost.

. We should expect this because with a linear relation

between C and Y ¢, we should have Var (C) = c2Var (Y9.
Simon Kuznets, National Income: A Summary of Findings
(New York: National Bureau of Economic Research, 1946).
Note that as the slope of the budget lineis (1 + r),an
indifference curve tangent at this slope implies a positive
marginal rate of time preference.

Milton Friedman, A Theory of the Consumption Function
(Princeton, NJ: Princeton University Press, 1957).

Ct = 1.028C, _, does not strictly indicate a marginal
tilting of consumption and the patience of waiting for
slightly more consumption in the future because of high
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consumption. The rate of time preference declines as one
moves downwards along an indifference curve.

If the utility function is separable in consumption across time
periods and if the marginal rate of time preference equals the
interest rate, then consumption smoothing occurs.
Consumption tilting is because the consumer’s impatience for
present versus future consumption is not equal to the interest
rate at which income is discounted.

Permanent income is that constant stream of income that
gives the same lifetime income as the fluctuating income
stream that occurs.

Savings is the difference between the currentincome and the
permanent income when consumption smoothing occurs.
Savings declines when there is a temporary negative current
shock or an anticipated positive future shock.
Savingsincreases when thereis an anticipated negative future
shock or a temporary positive current shock.

A rise in the interest rate increases savings for an individual
who is a net borrower and has an ambiguous effect on an
individual who is a net lender.

A hump-shaped pattern of income exists over the life cycle
causing individuals to transfer incomes via savings from
working years to provide for retirement.

dependency ratios (ratio of old to young and economi-
cally active population) and a higher share of a younger
population in the demographic profile of the country. This
is anissue that requires a more advanced treatment and
we leave it at this.

. Albert Ando and Franco Modigliani, “The ‘Life Cycle’
Hypothesis of Saving: Aggregate Implications and
Tests,” American Economic Review 53, no.1 (March 1963):
55-84.

. Two problems arise when deriving an exact analytical solution
for consumption in a stochastic environment. First, the real
interest rate is stochastic and the expectation of the product
of two stochastic variables is not the product of expectations-
E1+n/00+ 5)]C2 FE(+n/01+ 8)]E(C2). Second, in
general the marginal utility (1/C,)) is non-linear in consump-
tion and so the expectation of next period’s marginal utility
of consumption is different from that of expected consump-
tion—E[U'(C,)] # U'E(C,)]. One case where an exact solution
is possible is when preferences are quadratic, so that marginal
utility is linear in consumption. If to that we allow the market
interest rate and subjective discount rate to coincide (6 = 1),
as Hall did, we get the result as shown in Eq. (3.23).

. Robert E. Hall, “Stochastic Implications of the Life Cycle-Per-
manent Income Hypothesis: Theory and Evidence,’ Journal
of Political Economy 96 (1978): 971-987.



. Alberto Giovannini, “Savings and the Interest Rate in LDCs,”

World Development 11, no. 7 (July 1983): 601-607.

. Franco Modigliani, “Life Cycle, Individual Thrift and the

Wealth of Nations,” Nobel Lecture, American Economic
Review 76, no. 3 (June 1986): 297-313.

. Fumio Hayashi, “Why is Japan’s Saving Rate So Apparently

High?”in Stanley Fischer (ed.) Macroeconomics Annual (New
York: National Bureau of Economic Research, 1986).

. Franco Modigliani and Larry Cao Shi, “The Chinese Saving

Puzzle and the Life-Cycle Hypothesis,’ Journal of Economic
Literature 42, no. 1 (March 2004): 145-170.

TEST YOURSELF

1.

Suppose the consumption function (INR billion) for a closed
economy is C = 20 + 0.8Y“. Also suppose that disposable
income increases from INR 50 billion to INR 150 billion. By
how much would the consumption rise? By how much would
the savings rise? What has happened to the savings rate?

If current income is INR 100 billion and future income is INR
150 billion and the rate of interest is 20 per cent, draw the
intertemporal budget constraint associated with this stream
of income. What is the slope of this constraint? Indicate the
point on this constraint that depicts the income stream.
When does an individual use consumption smoothing and
when does their consumption tilt?

What is permanent income and how can we determine
savings behaviour on its basis?

Demonstrate how a temporary current positive shock to
income and an anticipated negative future shock affect
consumption behaviour.

ONLINE APPLICATION

. Go to the home page of the Central Statistical Organisation,

National Accounts Division, Press Release and Statements. This
page can only be viewed with the browser Internet explorer
(URL: www.mospi.nic.in/mospi_cso_rept_pubn.htm).

Click on the “Macroeconomic aggregates at constant
(1993-1994) prices, 1950-1951 to 2003-2004" icon. This
will open up Statement S-1.2. You will be required to login
as a new user to access this statement.

Create a spreadsheet of data on NDP at factor cost, Private
Final Consumption Expenditure in the domestic market
and population (which are in millions unlike the monetary
data which are in crores) from 1990-1991 to 2003-2004.

. In what way is NDP at factor cost different from Personal Dis-

posable Income? See Statement 4 of the National Accounts
Statistics which shows this accounting relationship. Unfortu-
nately, personal disposable income data are only available in

17.

18.

19.

20.

21.

CONSUMPTION

Larry Selden,“A New Approach to the Joint Consumption-
Portfolio Problem,’ Journal of Money, Credit, and Banking 12,
no. 3 (August 1980): 429-447.

Technically, this is referred to as the case when the wealth elas-
ticity of the demand for the risky asset is greater than unity.
This is the case of a wealth elasticity of demand for the risky
asset greater than zero, but less than unity.

Here the wealth elasticity of demand for the risky asset
equals unity.

The wealth elasticity of demand for the risky asset is zero in
this case.

Show how a decline in the interest rate affects the savings
behaviour of a net borrower and a net lender.

If the labour ministry decides to raise the age of retirement by
a few years because of an increase in longevity, what would
be the impact on the current savings in the economy?

What sort of marginal rate of time preference would you
expect a cricketer like Sachin Tendulkar—who is towards
the end of his career—to have and why?

Suppose there are two time petriods. In period 1, income is
given by INR 200,000 and in period 2, it is INR 110,000. The
rate of interest is 10 per cent. If consumption in period 1 is
INR 150,000 is the individual consumption smoothing or
consumption tilting?

. Two youngsters A and B have similar qualifications and earn

the same income. However, A comes from a family with a
longer history of coronary problems and expects to die early.
Who will have a higher present consumption and why?

current prices and so cannot be used unless we deflate them
appropriately. For our purposes, we will use NDP at factor
cost as an indicator of private disposable income. This under-
states private disposable income by about 3.8 per cent.

. Calculate per capita consumption expenditure and per

capita income (net domestic product at factor cost divided
by population).

. Find out the average propensity to consume and draw a

graph of this. Interpret this graph in terms of what it states
about the behaviour of savings in India.

You have calculated the average propensity to consume
on the assumption that direct taxes do not vary with
income—as it is consumption out of income and not dis-
posable income that you have calculated. To what extent
would your calculation be incorrect if this assumption
were not true?
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> Figure A3.1.1

Borrowing Constraints and
Consumption. The presence of
borrowing constraints with the
interest rate on borrowing larger
than the interest rate on lending
results in the budget constraint
XEZ. An individual who would
have preferred to consume at
point B, where they would have
borrowed against future income,
is now forced to limit their
consumption by the amount of
current income and consume at
point E.

Appendix 3.1 Borrowing Constraints

In the life-cycle model of consumption, individuals synchronize their income
and preferred consumption profiles by borrowing and lending at a single rate
of interest r. However, capital markets are not perfect and usually impose
quantitative restrictions on borrowing or charge higher interest rates (on bor-
rowing) than the rate at which individuals lend to the capital markets when
they place their savings in various financial instruments. For instance, if you
place your savings in a bank deposit, the interest rate you will receive is much
less than that you would pay if you were to borrow an identical amount from
the bank. Borrowing constraints prohibit individuals from consuming today
the income they would receive in the future.

To understand the role played by capital market imperfections, assume
that loans and savings instruments are available at constant but unequal rates
of interest. The interest rate at which the individual lends to the capital mar-
ket when they put their savings into financial instruments, r , or the interest
rate received on lending, will be taken to be smaller than the interest rate at
which they can take a loan or borrow from the capital market, r,. When the
individual is a net lender, their consumption in period 1 must be less than
income, Cl < Yv and (Yl - Cl) is the amount loaned to the capital market at
interest rate r,.

Future Consumption
C

2

(1+r)Y, 1y,

Current Consumption

c
Y Y !

Ifthe individual is a net borrower, consumption is more than their current
income, Cl > Yv and (Cl - Yl) is the amount of borrowing from the capital
market at interest rate r,. The interest rate faced by an individual can then be
written as

,e n ifC, <Y,
re>r ifC, >,



Thisimplies that the intertemporal budget constraint is truncated about the point
(Y,Y,)—the coordinates represent<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>