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PREFACE

With publication of this Volume 27 of The Psychology of Learning and
Motivation, 1 have decided to step down and bring to a close my
editorship of the series. Having edited the last 25 volumes after contrib-
uting to the first two, I think it is time to bring some fresh, new talent
to the editorship. The publisher’s selection of Douglas Medin to be the
new editor should achieve that goal brilliantly.

In retiring as editor, I was asked to write some brief reflections on the
history of this series. The original idea for this annual publication of re-
search reports on learning and motivation was conceived in 1964 by
Kenneth Spence and Janet Spence. The objective of the series was

to provide a forum in which workers in this field could write about significant bodies
of research in which they were involved. The operating procedure has been to in-
vite contributions from interesting, active investigators, and then allow them es-
sentially free rein and whatever space they need to present their research and
theoretical ideas as they see fit. The result of such invitations has been collections
of papers which have been remarkable for the nature of their integrative summa-
tion . . . as presentations of a series of experimental results integrated around some
particular problem or theory. (Spence & Bower, 1968, p. vii)

Kenneth and Janet had planned the chapters and contributors for the
first two volumes just as Kenneth was becoming increasingly ill with
cancer. Regrettably, he succumbed to cancer even before the first vol-
ume was published. Before his death, Kenneth and Janet asked me to
carry on the editorship of the series, starting with the second volume.
Janet helped me plan and edit Volume 3, teaching me how to get the job
done. Thereafter, she cut me loose to run things on my own.

Xi



xii Preface

The Psychology of Learning and Motivation: Advances in Research
and Theory has been a very successful series. It is one of the longest-
running, best-selling Advances series produced by any scientific pub-
lisher in psychology. It has been remarkable for the consistently high
quality of its authors and their contributed chapters. The quality is in-
dicated by the prestigious reputation of the series as well as the high
citation count of its articles.

Publishers have often inquired about the ingredients contributing to
the success of the series. I believe that whatever success it has enjoyed
may be attributed to several factors. First, I wanted to invite not only
the big-name celebrities of psychology to write chapters but also to iden-
tify and invite younger, up-and-coming researchers who were not yet
celebrities but who were doing research that impressed me as interest-
ing and moving the field forward. This bias led to invitations to, and ar-
ticles from, many young scientists who were most eager to have a forum
in which to spread their wings and display their best ideas. For example,
the incoming editor, Douglas Medin, was one such up-and-comer who
contributed an invited chapter over 16 years ago (in 1975).

Second, since [ was dealing with authors whose talent I trusted, I tried
to curtail editorial hassling of them; that is, authors did not receive
lengthy criticisms of their submitted manuscripts along with requests for
revisions, entailing endless delays. Basically, contributors were told to
take responsibility for what they displayed in public and to guard their
own reputations. I also let contributors select their own schedules for
submitting articles, a practice much loved by busy authors, which, how-
ever, produced rather unusual combinations in some volumes,

A third important factor underlying the success of the series is that the
initial definition of the topics of learning and motivation was very broad,
nearly all-encompassing. In her preface to Volume 1 of the series, Janet
wrote

For purposes of these volumes, learning research is broadly conceived, varying from
studies of classical and instrumental or operant conditioning in human and animal
subjects to investigations of complex learning, memorial processes, and problem-
solving activities. Similarly, motivational research is intended to include the study
of acquired and complex forms as well as simple, primary ones. (Spence, p.vii, 1967)

The breadth of this definition gave me license to follow whatever leads
appeared promising or to flow with the trends, as the “animal learning
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theory” of the 1960s was modified by the conceptual revolutions of the
1970s and 1980s. In Volume 2, we had written

A serial publication such as this must be prepared to move where the research
workers of a field take it. It must be responsive to the diverse trends on the cur-
rent research scene, and not become committed to a particular tradition or view-
point regarding what are “important” scientific problems. The former and current
editors are fully aware that conceptual revolution and change reflect the vitality of
a science that is progressing, and that the important scientific problems of tomor-
row will not be the same as those of yesterday. We cannot forecast whither this
publication will be taken by its future contributors, but we shall always strive for
contributions that are informative, provocative, and of first-class quality. (Bower
& Spence, p. vii, 1968)

The series has been fortunate in attracting seminal contributions from
many leading researchers so that our roster of authors reads like a Who's
Who in the psychology of learning and cognition. I have tried through-
out to provide a balanced distribution of articles from the several do-
mains covered by our title—from studies of elementary associative
learning in animals to the logic of inferences about mental representa-
tions, from mathematical analysis of learning by neural networks to
experimental analysis of reinforcement schedules, from computer simu-
lation models of language processing and learning to the analysis of
problem-solving protocols produced by tutors or economic policy plan-
ners, from foraging and cache memory in birds to analytic studies of
causal induction in humans. The diversity of topics has reflected the vi-
tality of the research areas. One area which has been underrepresented
in these volumes is studies of human motivation and emotion. Invita-
tions to prospective writers on these topics have often been turned down
on the grounds that the series primarily appealed to learning psycholo-
gists and would not draw the largest relevant audience for those writ-
ers—an example of a self-fulfilling prophecy. This is one of several areas
in which the publisher and series editor would like to improve our cov-
erage.

As I leave this editorship, it is with considerable pleasure and pride
that I hand over the reins to my successor, Douglas Medin. Dr. Medin
has a long, distinguished career of theoretical and experimental contri-
butions in many domains, including animal learning, human memory,
mathematical models, categorization, judgment, and problem-solving.



xiv Preface

He has scholarly interests and contacts across a vast range of areas; and
he is well positioned academically and nationally to be aware of new
developments and newcomers to our field. Dr. Medin brings to this job
an enviable record as a brilliant editor for several of the leading jour-
nals of our field—both experimental and theoretical, both animal learning
and human cognitive psychology. Academic Press and I are fully con-
fident that Dr. Medin will continue the leadership of this series’ volumes
at the forefront of the psychology of learning and motivation.

Gordon H. Bower
Stanford University
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DERIVING CATEGORIES TO ACHIEVE GOALS

Lawrence W. Barsalou

1. Introduction

People often derive categories while constructing plans to achieve goals.
In constructing the plan for a vacation to San Francisco, someone might
derive the categories of departure times that minimize work disruption,
people to visit in California, and things to pack in a small suitcase. An
infinite number of goal-derived categories exist, including foods to eat on a
diet, clothing to wear while house painting, grocery stores that sell fresh
herbs, activities to do on a vacation in Japan with one’s grandmother, and
so forth. Many of these are ad hoc categories, not established in memory
but derived impromptu to achieve a current and novel goal. Whereas some
goal-derived categories become well established in memory from being
processed on numerous occasions, many others are ad hoc, having never
been relevant before. For example, foods to eat on a diet might be a
well-established, goal-derived category for someone who diets often, but
activities to do on a vacation in Japan with one’s grandmother is probably
an ad hoc category for most people. Although I only address the ad hoc
categories that people derive while constructing plans to achieve goals, ad
hoc categories also arise in other contexts, including decision making
(Kahneman & Miller, 1986), metaphor (Glucksberg & Keysar, 1990), and
comparative judgment (Cech, Shoben, & Love, 1990).

A. OVERVIEW

The central theme of this chapter will be that understanding the nature of
categories depends on understanding their origins and roles in the cogni-

THE PSYCHOLOGY OF LEARNING Copyright © 1991 by Academic Press, Inc.
AND MOTIVATION, VOL. 27 1 All rights of reproduction in any form reserved.



2 Lawrence W. Barsalou

tive system. If different types of categories have different origins and serve
different roles, they are likely to develop different characteristics. In
Section I,B, I contrast two fundamentally different ways in which catego-
ries originate: exemplar learning and conceptual combination. Much cur-
rent work on categorization focuses on exemplar learning, addressing the
induction of category knowledge from experiences with exemplars. Cer-
tainly, exemplar learning is central to the acquisition of many categories.
For example, the acquisition of common taxonomic categories, such as
apple, bird, shirt, and chair, relies heavily on experiences with exemplars.
However, exemplar learning is not central to the acquisition of all catego-
ries. As we shall see, people often acquire goal-derived categories through
conceptual combination, in the absence of exemplars. If the origins of
categories determine their characteristics, then the disparate origins of
common taxonomic and goal-derived categories shouid cause them to
differ in important ways.

In Section I1, I address the structure of common taxonomic and goal-
derived categories. If these two types of categories have different origins,
then their cognitive structures may differ. Much previous work has found
that common taxonomic categories exhibit prototype structure, with some
exemplars being more typical than others. Perhaps this structure reflects
an outcome of exemplar learning, such as the abstraction of prototypical
properties or the storage of prototypical exemplars. In contrast, the formu-
lation of goal-derived categories through conceptual combination in the
absence of exemplars should preclude the abstraction of prototypical
information. Moreover, the conceptual combination that underlies goal-
derived categories may produce definitions rather than prototypes to rep-
resent these categories. For these reasons, goal-derived categories may be
equivalence classes that do not exhibit prototype structures. Even if pro-
totype structures do exist in goal-derived categories, these structures may
reflect fundamentally different factors than the prototype structures in
common taxonomic categories, because of their different origins.

In Section III, I examine the role that goal-derived categories play in
goal achievement and the conceptual combination that underlies their
derivation. As protocol analyses of planning illustrate, people derive these
categories while constructing plans to achieve goals. In the initial stages of
planning, people retrieve an event frame and begin to instantiate its attri-
butes. In planning a vacation, for example, people retrieve the frame for
vacation and begin instantiating attributes such as location and departure.
Goal-derived categories provide sets of potential instantiations for these
attributes. For example, the goal-derived category of vacation locations
provides potential instantiations of the location attribute in the vacation
frame, perhaps including Montana, Tahiti, and Paris. To derive more
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specific, ad hoc categories that serve a plan in a particular context, people
often integrate frame attributes with optimizations and constraints. For
example, people might combine the frame attribute location with the
optimization inexpensive and the constraint enables snow skiing to derive
the ad hoc category of inexpensive vacation locations that enable snow
skiing. Conceptual combination contextualizes categories, such that opti-
mal and consistent instantiations can be found for frame attributes.

In Section IV, I examine further differences between common taxo-
nomic and goal-derived categories, as well as relations between them. 1
first address the roles of common taxonomic and goal-derived categories
in the time course of categorization. Whereas common taxonomic catego-
ries provide the primary categorizations of entities, goal-derived catego-
ries provide the secondary categorizations of entities. I suggest that this
difference in temporal application produces different representations for
common taxonomic and goal-derived categories, which serve different
purposes in the cognitive system. I further suggest that this difference in
temporal application results in lexicalization for common taxonomic
categories but not for goal-derived categories, which often require more
productive forms of linguistic expression. Finally, I propose a general
framework for representing knowledge, in which common taxonomic and
goal-derived categories play different but complementary roles. Accord-
ing to this framework, people use common taxonomic categories to build
world models that represent the current state of the known environment.
In contrast, people use goal-derived categories to interface world models
with event frames for achieving goals. When trying to achieve a particular
goal, people cannot succeed if attributes in the appropriate event frame do
not map into a world model. Goal-derived categories provide the mappings
from frame attributes to world models that make goal achievement pos-
sible.

B. EXEMPLAR LEARNING AND CONCEPTUAL COMBINATION
AS MODES OF CATEGORY ACQUISITION

Before proceeding to an examination of goal-derived categories, I address
a distinction that will be central throughout this chapter. People can ac-
quire categories in a variety of ways. At one extreme, people learn catego-
ries primarily through exemplar learning, inducing category knowledge
from experiences with exemplars (e.g., Barsalou, 1990b; Brooks, 1978,
1987; Estes, 1986; Gluck & Bower, 1988; Hintzman, 1986; Homa, 1984;
Jacoby & Brooks, 1984; McClelland & Rumelhart, 1985; Medin & Schaf-
fer, 1978; Nosofsky, 1984; Posner & Keele, 1968; Rosch & Mervis, 1975).
As people encounter a category’s exemplars, they extract the exemplars’
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perceived characteristics and integrate them to form category knowledge.
Upon encountering a new kind of bird, for example, people extract the
physical and behavioral characteristics of its exemplars and integrate them
into a new category representation. The representations that result from
such learning can take the form of prototypes, exemplars, and/or defini-
tions (Smith & Medin, 1981). In general, this kind of learning is relatively
passive, bottom-up, and automatic, at least as many psychological theo-
ries characterize it. As perceptual systems provide information about
exemplars, category knowledge accrues slowly. To the extent that percep-
tion and memory are accurate, exemplar learning provides a relatively
veridical account of the physical world, although distortions and biases
certainly occur.

Conceptual combination constitutes a very different way in which peo-
ple can acquire knowledge of a category (Barsalou, in press-b; Hampton,
1987, 1988; Medin & Shoben, 1988; Murphy, 1988; Smith, Osherson, Rips,
& Keene, 1988). In this form of category learning, people derive new
categories by manipulating existing knowledge in memory. In extreme
forms of conceptual combination, little experience with exemplars is nec-
essary. For example, people can manipulate knowledge about colors and
natural earth formations to derive new categories such as purple oceans,
orange rivers, and blue cliffs, even though exemplars of these categories
have never been experienced. In contrast to exemplar learning, conceptual
combination appears to be relatively active, top-down, and effortful. By
deliberately manipulating knowledge through reasoning, people produce
new categories that serve their goals. As we shall see, conceptual combi-
nation often produces idealized knowledge about how the world should be
rather than normative knowledge about how it is.

Knowledge of many categories may evolve through both exemplar
learning and conceptual combination. For example, Murphy and Medin
(1985) argue that people use intuitive theories to guide category learning
(also see Keil, 1989; Markman, 1989; Wellman & Gelman, 1988). Accord-
ing to this view, people’s intuitive theories about the world play central
roles in the processing of exemplars, including the selection, interpreta-
tion, and integration of their perceived properties. In learning psychiatric
disorders, for example, learners select, interpret, and integrate symptoms
quite differently, depending on whether their clinical theory is psychody-
namic or behaviorist. As people extract perceptual characteristics from
exemplars, the mechanisms of conceptual combination integrate this infor-
mation with intuitive theories and other background knowledge to develop
increasingly articulated accounts of the category. Features do not simply
accrue for categories as exemplars are experienced. Instead, background
knowledge assimilates features and may be accommodated in the process.
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Although exemplar learning and conceptual combination both play im-
portant roles in category learning, each appears more central to some
categories than to others. For example, exemplar learning appears particu-
larly important to the acquisition of common taxonomic categories such as
apple, bird, shirt, and chair. Extensive literatures on conceptual and
linguistic development document the simple fact that adults often point to
exemplars, while uttering their category names, to help children acquire
common taxonomic categories (Keil, 1989; Markman, 1989; Mervis,
1987). For example, an adult might use an encounter with a cat to teach a
child the concept and name for cat, perhaps contrasting them with the
concept and name for dog. Clearly, exemplars are central to children’s
acquisition of common taxonomic categories.

Exemplar learning also appears central to common taxonomic catego-
ries for another reason. As I propose in Section IV, A, common taxonomic
categories serve to maintain accurate information about the kinds of enti-
ties in the world. For example, chair maintains accurate information about
its exemplars, including their likely physical properties (e.g., seat, back,
legs) and their standard function (e.g., enables sitting). For accurate infor-
mation to accrue about common taxonomic categories, people must en-
counter their exemplars, or at least learn about them through hearsay, in
which case the original source of the hearsay encountered exemplars. If
the representations of common taxonomic categories do not reflect experi-
ences with exemplars, then the information established for them is likely to
be inaccurate. As we shall see in Section II,B, the presence of central
tendency information in the representations of common taxonomic catego-
ries suggests that these categories maintain representative information
about their exemplars.

In contrast, exemplar learning appears much less important for goal-
derived categories. Consider things to pack in a suitcase. People do not
establish this category from experiences with its exemplars. Upon encoun-
tering particular shirts, novels, and toothbrushes in the environment, peo-
ple do not induce things to pack in a suitcase. Instead, reasoning and
conceptual combination during planning are central to acquiring this cate-
gory. Because transporting personal items is often necessary on trips, and
because suitcases serve as conventional containers for transporting these
items, people must combine concepts for things, pack, and suitcase, along
with background knowledge about trips, to derive things to pack in a
suitcase. Subsequently, people may search for exemplars, which may in
turn influence the evolving category representation. Exemplars may sug-
gest new properties that are relevant to the category and raise problems for
existing properties. But because the role of these categories is to optimize
a plan, reasoning about exemplars’ ideal properties through conceptual
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combination may often be more important than acquiring central tendency
information through exemplar learning. For example, people may derive
the ideal weight of things to pack in a suitcase rather than inducing the
average weight. Section III provides numerous examples of how people
manipulate knowledge to produce goal-derived categories in the absence
of exemplar learning.

II. Structure of Goal-Derived Categories

If common taxonomic and goal-derived categories arise through different
mechanisms, their structures may differ. By structure, I do not mean the
objective structures of categories in the environment or scientific theories
about them (cf. Rey, 1983). Rather, | mean the cognitive representations of
categories (Smith, Medin, & Rips, 1984). In this section, I review findings
that bear on the structures of common taxonomic and goal-derived catego-
ries. Barsalou (in press-b) and Barsalou and Billman (1989) provide ac-
counts of structure that differ considerably from those considered in this
section.

A. PROTOTYPE STRUCTURE IN COMMON TAXONOMIC CATEGORIES

Much work has shown that common taxonomic categories exhibit pro-
totype structure, with some exemplars being more typical of a category
than others. For example, robin is more typical of birds than is falcon,
which is more typical than chicken. Similarly, chair is more typical of
furniture than is lamp, which is more typical than refrigerator. Many
theorists believe that an exemplar’s typicality is a continuous function of
its similarity to the prototypical information for its category (Barsalou,
1987, 1989; Hampton, 1979; McCloskey & Glucksberg, 1979; Reed, 1972;
Rosch & Mervis, 1975; Smith, Shoben, & Rips, 1974; Tversky, 1977)." As
an exemplar becomes increasingly similar to prototypical information, it
becomes increasingly typical. Consider prototypical information for birds,
such as small, flies, sings, and lives in trees. Exemplars similar to this
information are typical (e.g., robin, sparrow); whereas exemplars dissimi-
lar to this information are atypical (e.g., ostrich, chicken). The ordering of
exemplars according to typicality that results from these similarity com-

! As we shall see in Section I1,D, 1, prototypical information can exist either in prototype or
in exemplar representations of categories (Barsalou, 1990b).
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parisons constitutes the category’s prototype structure.? In addition, pro-
totype structure extends into the complement of the category, with non-
members varying in how typical they are of the complement (Barsalou,
1983; McCloskey & Glucksberg, 1979; Smith et al., 1974). For example,
butterfly, helicopter, and chair are increasingly typical members of non-
birds.

Prototype structure does not appear to be a rigid structure stored in
long-term memory (Barsalou, 1987, 1989). For example, the representa-
tion of birds probably does not specify explicitly that robins, falcons, and
chickens decrease in typicality. Instead, prototype structure appears to be
an implicit and emergent property that reflects the importance of prototy-
pical information for a category, in conjunction with comparison and
retrieval processes that utilize this information in various categorization
tasks (e.g., classification, production, acquisition, reasoning). On a given
occasion, the exemplars that are similar to prototypical information are
processed more efficiently and confidently as category members than
exemplars that are dissimilar. The implicit ordering of exemplars that
emerges from this differential processing of exemplars constitutes pro-
totype structure. Because the prototypical information for a category
varies across individuals, tasks, and contexts, the prototype structures
that emerge for a category vary considerably.

Prototype structure is central to how people represent and process
categories. If one peruses reviews of the categorization literature, one sees
that no other variable is as prevalent or robust in category processing as
prototype structure (Medin & Smith, 1984; Mervis & Rosch, 1981; Oden,
1987; Smith & Medin, 1981). Prototype structure is central to the effi-
ciency of classifying exemplars, with typical exemplars being classified
faster and more accurately than atypical exemplars (e.g., McCloskey &
Glucksberg, 1979; Smith et al., 1974). Prototype structure is central to the
production of exemplars from categories, with people generating typical
exemplars earlier and more often than atypical exemplars (e.g., Barsalou,
1983, 1985). Prototype structure is central to the acquisition of categories,
with typical exemplars being acquired faster than atypical exemplars, and
with typical exemplars facilitating category learning the most (e.g., Mervis
& Pani, 1980). Prototype structure is central to reasoning about categories,
with typical exemplars facilitating syllogistic reasoning more than atypical

2 Elsewhere, I have referred to prototype structure as graded structure (Barsalou, 1983,
1985, 1987, 1989). However, I use prototype siructure here to highlight the fact that the
gradedness within categories reflects the typicality of exemplars, namely, their relation to the
prototypical information of their category.



8 Lawrence W. Barsalou

exemplars (Cherniak, 1984), and with typical exemplars producing
stronger inductive inferences than atypical exemplars (Osherson, Smith,
Wilkie, Lopez, & Shafir, 1990; Rips, 1975).

Yet some theorists have argued that prototype structure is unrelated to
the essential structure of a category, as reflected in the formal bases of
category membership. This is certainly true on occasion, as Armstrong,
Gleitman, and Gleitman (1983) have shown for some categories (also see
Rips, 1989). For example, odd number contains a prototype structure
because people view some odd numbers as more typical than others. Yet
this prototype structure has nothing to do with formal membership, which
reflects a discrete, all-or-none rule (i.e., an odd number is any integer that
produces a remainder of 1 when divided by 2). All odd numbers satisfy this
rule ;equally, and thereby do not exhibit gradedness in formal member-
ship.

Certainly, prototype structure and formal membership are unrelated in
some categories. But in many common taxonomic categories, formal
membership is undefined. Rather than being clear and incontrovertable,
membership is debatable and often undecidable. In these categories, mem-
bership typically varies continuously rather than being all-or-none. People
are highly confident about the membership of some exemplars, somewhat
confident about the membership of others, and not confident about the
membership of others. In furniture, for example, people are confident that
chair is a member, less confident that rug is a member, and still less
confident that refrigerator is a member. Not only does membership vary
reliably in these categories, typicality usually covaries with it. As an
exemplar’s membership increases, its typicality increases as well. In these
categories, prototype structure reflects the ambiguous basis of member-
ship. A variety of studies document this relationship between prototype
structure and membership in common taxonomic categories (Chater,
Lyon, & Myers, 1990; Fehr & Russell, 1984, Experiment 5; Hampton,
1979, 1988; McCloskey & Glucksberg, 1978).

B. PROTOTYPE STRUCTURE IN GOAL-DERIVED CATEGORIES

As we just saw, common taxonomic categories exhibit prototype struc-
ture. What is the structure of goal-derived categories? Do they exhibit
prototype structure as well? Or do these categories exhibit some other

3 But note that prototype structure and the cognitive basis of membership are related, given
that people classify typical odd numbers faster than atypical odd numbers (Armstrong et al.,
1983). Because prototype structure is central to the efficiency with which people establish
membership, prototype structure certainly plays some role in the cognitive realization of odd
number (Barsalou & Medin, 1986).
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kind of structure? Two factors suggest that goal-derived categories should
not exhibit prototype structure. First, if people do not acquire goal-derived
categories through exemplar learning, then they should not have the requi-
site opportunities for abstracting prototypical properties from category
members. Nor should people be able to identify and store typical exem-
plars. As a result, people should not have a basis for judging some exem-
plars as more typical than others. Second, in the process of deriving a
category through conceptual combination, people may deduce the neces-
sary and sufficient conditions that enable its exemplars to achieve an
associated goal (as in explanation-based learning; DeJong & Mooney,
1986; Mitchell, Keller, & Kedar-Cabelli, 1986). Moreover, because people
define these categories a priori, they may be biased to represent them as
simply and elegantly as possible, specifying properties true of all members
(Medin, Wattenmaker, & Hampson, 1987). If all members of a goal-
derived category are equivalent in enabling a common goal, then people
may not have a basis for judging some exemplars as better members than
others. Rather than perceiving prototype structure in goal-derived catego-
ries, people may perceive these categories as lists of equivalent entities
that enable the achievement of particular goals.

In a variety of studies, my students and I have assessed whether goal-
derived categories exhibit prototype structure. In these experiments, sub-
jects receive goal-derived categories and judge the typicality of their exem-
plars. For example, subjects might receive places to go on a vacation and
judge the typicality of Montana, Tahiti, Paris, and so forth. The key issue
in these experiments is: Do people agree on their judgments of typicality
for goal-derived categories? If these categories do not have prototype
structures, then people should not respond systematically. Instead, people
should either respond randomly or idiosyncratically, such that the average
correlation between different judges approximates zero. On the other
hand, if these categories have prototype structures, then the average
correlation between the typicality judgments of different judges should be
greater than zero.

In exploring this issue, we have observed significant agreement in sub-
jects’ judgments of typicality across a wide variety of goal-derived catego-
ries under diverse task conditions. For example, Barsalou (1983, Experi-
ment 2) observed agreement for prototype structure in ad hoc categories.
In this particular study, the ad hoc categories were rather bizarre, such as
ways to escape being killed by the Mafia and things that can fall on your
head. Nevertheless, subjects exhibited clear and reliable agreement in
their judgments of typicality. For subjects who rated typicality, the aver-
age correlation between subjects’ ratings for the exemplars in an ad hoc
category was .56. For subjects who ranked the exemplars according to
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typicality, the average correlation between subjects’ rankings was .54.
Subjects performing both types of judgment agreed to a sizable extent in
their assessments of prototype structure.

This agreement indicates that people construct similar prototype struc-
tures for a given ad hoc category. But because people rarely, if ever,
consider these categories, how could they have acquired prototypical
information for them? Moreover, why aren’t these categories equivalence
classes with respect to their associated goals? As we shall see in later
sections, there is a single answer to both questions: People often establish
goal-relevant information for these categories a priori that varies continu-
ously across exemplars. In planning how to escape the Mafia, for example,
people might reason that maximizing the geographic distance between
themselves and the Mafia will optimize the chance of goal success. Be-
cause people derive this property a priori from background causal knowl-
edge of the world, they do not have to experience exemplars to discover
properties that define ways to escape the Mafia. Moreover, because geo-
graphic distance varies continuously, exemplars vary in how well they
achieve the relevant goal (e.g., moving to South America is more optimal
than moving to Wyoming, if one lives in Reno, Nevada). As an exemplar’s
geographic distance increases, its typicality and membership increase as
well.

C. STABILITY OF PROTOTYPE STRUCTURE IN COMMON
TaxoNoMic AND GOAL-DERIVED CATEGORIES

Earlier I suggested that the structures of common taxonomic and goal-
derived categories should differ because they originate from different
modes of category learning. But as we just saw, goal-derived categories
exhibit the same prototype structure found in common taxonomic catego-
ries. This initial failure to identify a difference between these two category
types led us to search further for differences. A second hypothesis we
considered was that the prototype structures of common taxonomic
categories are more stable than the prototype structures of goal-derived
categories. Because lexemes such as apple, chair, and dog exist for com-
mon taxonomic categories, their meanings are conventional and impart a
high degree of stability to prototype structure. Because goal-derived
categories such as things to pack in a small suitcase arise idiosyncratically
as individual persons pursue their daily goals, lexemes and conventional
meanings do not develop for these categories, and their prototype struc-
tures vary widely across individuals and contexts.

In a number of studies, we have addressed the relative stability of
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prototype structures in common taxonomic and goal-derived categories
(Barsalou, 1987, 1989; Barsalou, Sewell, & Ballato, 1986; also see Barsa-
lou & Billman, 1989). Specifically, we have assessed the stability of
between-subject agreement, within-subject agreement, and contextual
shift. Because goal-derived categories are less conventional than common
taxonomic categories, we expected the prototype structures of the former
to exhibit less stability on all three measures. In performing these studies,
we took care to sample a wide variety of categories, to sample exemplars
representatively from categories, and to exhaust the range of typicality
values within categories as much as possible. In general, the range of
typicality values was the same for common taxonomic and goal-derived
categories, such that differences in variability were not a factor. In addi-
tion, we assessed typicality with a variety of measures under a variety of
task conditions, none of which altered our basic findings.

For between-subject agreement, we assessed the average correlation
between all possible pairs of subjects in their judgments of typicality (as
described in Section II,B). To the extent that subjects use the same pro-
totypical information in judging typicality, correlations between subjects’
judgments should be high. If the prototype structures of common taxo-
nomic categories are more conventional than those of goal-derived catego-
ries, then between-subject agreement should be higher for common taxo-
nomic categories.*

For within-subject agreement, subjects judged typicality in one session
and returned 2 weeks later to judge typicality again for the same categories
and exemplars. We then correlated each subject’s judgments across the
two sessions for each category to see how much their assessment of the
category’s prototype structure changed over time. To the extent that a
subject uses the same prototypical information when judging typicality for
a category on different occasions, the correlation between the subject’s
judgments in the two sessions should be high. If the prototype structures of
common taxonomic categories are more stable than those of goal-derived
categories, then within-subject agreement should be higher for common
taxonomic categories.

To measure contextual shift, we had different subjects judge the typi-
cality of the same categories in different contexts. In many of our experi-

4 Rosch (1975) and Armstrong et al, (1983) reported between-subject agreement over .90
for typicality, suggesting that people are nearly unanimous in their perception of prototype
structure. But as Barsalou (1987) notes, these previous studies used inappropriate measures
of agreement, which estimate the stability of means rather than agreement between judges.
These extremely high levels of agreement simply indicate that sample sizes were sufficiently
large to ensure that mean typicality judgments were stable—they provide no information
about between-subject agreement.
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ments, we manipulated context by asking subjects to adopt different points
of view while judging typicality. For example, we asked some subjects to
judge the typicality of birds from the point of view of the average American
but asked other subjects to judge the typicality of birds from the point of
view of the average Chinese citizen. Of interest was the extent to which a
category’s prototype structure shifted from context to context. To what
extent are typical exemplars in one context atypical in another? Most
importantly, do goal-derived categories exhibit more contextual shift than
common taxonomic categories? If the prototype structures of common
taxonomic categories are more stable than those of goal-derived catego-
ries, then less contextual shift should occur for common taxonomic
categories. To measure contextual shift, we correlated the average typi-
cality ratings for the same category in two different contexts, corrected for
the unreliability of the means, and assessed the extent to which the ad-
Jjusted correlation differed from the correlation that would occur if point of
view had no effect (Barsalou & Sewell, 1984; Barsalou et al., 1986). Values
of our contextual shift measure that deviate reliably from zero in the
positive direction indicate that a contextual manipulation alters prototype
structure.

Table I summarizes the results that we obtained for between-subject
agreement, within-subject agreement, and contextual shift across a variety
of experiments. As can be seen, common taxonomic and goal-derived
categories exhibit roughly equivalent stability for all three measures. Oc-
casionally, a reliable difference favors common taxonomic categories. But
these reliable differences occur relatively infrequently and are quite small
in magnitude.

In a very different type of experiment, we actually found slightly higher
agreement for the representations of goal-derived categories. In Barsalou,
Spindler, Sewell, Ballato, and Gendel (1987, Experiment 1), we asked
subjects to generate either average or ideal properties for common taxo-
nomic and goal-derived categories. For example, subjects might generate
round as an average property of fruit and sweet as an ideal. To measure
between-subject agreement, we used the common element correlation to
compute the average overlap in the properties that different subjects gen-
erated for the same category. The common element correlation is simply
the number of properties common to two protocols divided by the geomet-
ric mean of the total properties in each (McNemar, 1969). To measure
within-subject agreement, we used the common element correlation to
compute the average overlap in the properties that the same subject gener-
ated for the same category on two different occasions. To measure contex-
tual shift, we computed the difference in the common element correlations
between subjects taking the same point of view vs. subjects taking differ-
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TABLE I

AVERAGE MEASURES OF STABILITY FOR PROTOTYPE STRUCTURE*

Between-subject Within-subject
agreement agreement Contextual shift
Common Goal- Common Goal- Common Goal-
Experiment taxonomic  derived taxonomic derived taxonomic derived
Barsalou (1983)
Experiment 2 ratings .50 .56 — — — —
Experiment 2 rankings .57 .54 — — — —
Barsalou and Sewell (1984)
Experiment la 33 .36 — _ .58 .64
Experiment 1b 41 .40 — — .70 .86
Experiment Ic 462 .392 — — .281 .48"
Barsalou (1985)
Experiment 1 .45° .32k — — — —
Barsalou (1986)
Experiment | .60 .49 .824 764 97 .88
Barsalou et al. (1986)
Experiment 1 S7¢ 44¢ 81¢ .76¢ .04 37
Experiment 3 47 .40 .74 .74 -.20 -.08
Experiment 4 49 .44 .85 .84 -.39 -.37
Experiment 7 .48 42 .81 .82 .99 .64
Average 48 42 .81 .78 .28 .40

* Pairs of means indexed by the same superscript differ reliably at p < .05.

ent points of view (again, larger values indicate more shift). Table II
illustrates that goal-derived categories generally exhibit more stability
than common taxonomic categories, although these differences are small
in magnitude and only reliable in a few cases.

The results from both sets of studies indicate that the category represen-
tations of goal-derived and common taxonomic categories do not vary
noticeably in stability. When people judge typicality, the prototype struc-
tures that they produce for goal-derived categories are roughly as stable as
those for common taxonomic categories. When people generate average
and ideal information, they again exhibit equal stability. Contrary to our
second hypothesis, the conventionality of common taxonomic categories
does not make them more stable than goal-derived categories. At least two
other factors may counteract conventionality. First, the causal principles
that bear on goal achievement may often provide strong and salient con-
straints on the properties that can represent goal-derived categories. For
example, causal principles relevant to human interactions specify that
geographic distance is a relevant property for ways to escape being killed
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TABLE II
AVERAGE MEASURES OF STABILITY FOR PROPERTY GENERATION*
Between-subject Within-subject
agreement agreement Contextual shift
Common Goal- Common Goal- Common Goal-
Condition taxonomic derived taxonomic derived taxonomic derived
Average properties .16 .18 .40 42 .04 .03
Ideal properties .20% .258 420 470 .05 .03

* All entries in this table are reliably greater than zero at p < .05, including the measures of contextual shift. Pairs of
means indexed by the same superscript differ reliably at p < .05. From Barsalou et al. (1987).

by the Mafia. Even though a given goal-derived category may only occur
to a few people on a few occasions, the causal principles that constrain it
may be obvious and well known, such that different people construct
similar representations. Second, the wide variability of exemplars that
different people experience for common taxonomic categories may de-
crease their stability. For example, if people experience different distribu-
tions of exemplars for furniture, their prototypical knowledge may vary.
Barsalou and Billman (1989, pp. 195-199) provide a more extensive list of
factors that are likely to determine stability.

D. DETERMINANTS OF PROTOTYPE STRUCTURE IN COMMON
TAXONOMIC AND GOAL-DERIVED CATEGORIES

Thus far, we have seen no differences between common taxonomic and
goal-derived categories. Contrary to our original predictions, goal-derived
categories possess prototype structures, which are just as stable as those
in common taxonomic categories. However, equivalent stability does not
entail that prototype structures be identical. For prototype structures to be
identical, the same determinants must produce them. Perhaps the determi-
nants of prototype structure that develop for common taxonomic catego-
ries during exemplar learning differ from the determinants of prototype
structure that develop for goal-derived categories during conceptual com-
bination. I next review work that bears on this issue.

1. Central Tendency

Following the classic work of Rosch and Mervis (1975), many researchers
believe that similarity to central tendency constitutes the primary determi-
nant of typicality in categories, where central tendency is the average or
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modal characteristics of a category’s exemplars. According to this view,
central tendency information constitutes the content of prototypes. For
example, the prototype of birds might contain modal properties such as
small, flies, sings, and lives in trees. As exemplars approximate this modal
information, they become increasingly typical. Because robin has all of
these properties, it is typical. Because ow/ has two of these properties, it is
less typical. Because ostrich has none of these properties, it is atypical.
Proximity to central tendency is essentially the prototype view that has
appeared in the categorization literature for the last 20 years: The closer an
exemplar is to the central tendency of a category—the prototype—the
more typical it is. Many investigators have indeed found that proximity to
central tendency does determine prototype structure in common taxo-
nomic and artificial categories (e.g., Hampton, 1979, 1987, 1988; Homa,
1984; Posner & Keele, 1968; Reed, 1972; Rosch & Mervis, 1975; Rosch,
Simpson, & Miller, 1976; Smith & Medin, 1981).

Actually, Rosch and Mervis (1975) viewed the role of central tendency
in typicality somewhat differently. Following Wittgenstein (1953), Rosch
and Mervis argued that an exemplar’s family resemblance determines its
typicality, where family resemblance is the average similarity of an exem-
plar to all other exemplars in the category. Some exemplar models of
categorization account for prototype structure in this manner as well (e.g.,
Brooks, 1978, 1987; Estes, 1986; Hintzman, 1986; Medin & Schaffer, 1978;
Nosofsky, 1984). For example, robin is typical of bird, because it has a
high average similarity to all other birds, including sparrow, pigeon, dove,
and so forth. In contrast, ostrich is atypical, because it has a low average
similarity to all other birds. For most categories, an exemplar’s similarity
to central tendency is at least roughly equivalent to its average similarity to
all other exemplars (Barsalou, 1985). This is analogous to the difference
between a number and the average of several other numbers being equiva-
lent to the average difference between the number and these other num-
bers (e.g., the difference between 10 and (4 + 5 + 6)/3 is the same as the
average of 10 — 4, 10 — 5, and 10 — 6). This equivalence becomes in-
creasingly true for categories to the extent that a category’s central ten-
dency contains average or modal information about property co-
occurrence—not just independent properties (Barsalou, 1990b).

Exemplar learning is closely related to the role that central tendency
plays in determining prototype structure. If central tendency determines
the prototype structure of a category, it follows that people must have
knowledge of the category’s central tendency in some form. Presumably,
knowledge of central tendency often results from exemplar learning. In the
process of experiencing a category’s exemplars and extracting their
properties, people might compute average and modal information, which
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later represents the category and determines prototype structure. Alterna-
tively, people may not compute central tendency information explicitly,
but may rely on its implicit presence across exemplars (i.e., family resem-
blance in an exemplar model). Either way, exemplar learning is essential to
central tendency determining prototype structure. Some exposure to ex-
emplars is necessary for information about central tendency to develop.

People may often acquire central tendency information without encoun-
tering exemplars directly. For example, people have roughly accurate,
central tendency information about the relative sizes of African animals,
even though they have never been to Africa and have rarely been to a zoo.
Frequently, people acquire central tendency information through hearsay,
receiving it from conversations, books, and other media. Under such
conditions, central tendency information is likely to be somewhat dis-
torted and stereotypical, but it may nevertheless often be reasonably
accurate. Most importantly, exemplar learning must have occurred at
some point for central tendency information to be transmitted by hearsay.
Some person must have experienced exemplars directly, such that he or
she could convey reasonably accurate central tendency information to
someone else later. As we shall see next, another very different kind of
category information—ideals—doesn’t rely on exemplar learning either
directly or through hearsay.

2. Ideals

Many researchers believe that central tendency is the exclusive determi-
nant of prototype structure. Nevertheless, many other determinants are
possible, such as ideals. An ideal is a characteristic that exemplars should
have to serve a goal optimally. Consider the dimension of calories for the
goal-derived category of foods to eat on a diet. Unfortunately for dieters,
the central tendency of calories in this category is substantially higher than
zero because most of its exemplars have a positive number of calories
(e.g., one rice cake has 60 calories, one cup of nonfat yogurt has 130
calories). On the other hand, the ideal number of calories that exemplars
should have is zero. The fewer calories a food has, the bet