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Forming Impressions From Stereotypes, Traits, and Behaviors:
A Parallel-Constraint-Satisfaction Theory

Ziva Kunda and Paul Thagard
University of Waterloo

The authors propose a parallel-constraint-satisfaction theory of impression formation that assumes
that social stereotypes and individuating information such as traits or behaviors constrain each oth-
er’s meaning and jointly influence impressions of individuals, Building on models of text compre-
hension (W. Kintsch, 1988), the authors describe a connectionist model that can account for the
major findings on how stereotypes affect impressions of individuals in the presence of different kinds
of individuating information; how stereotypes, behaviors, and traits affect each other's meaning;
and how multiple stereotypes jointly affect impressions. Most of these findings can be modeled by
constraint networks, which suggests that they may be due to relatively automatic processes that
require little conscious inference. The authors also point to a small number of phenomena that
involve more controlled processes. The advantages of the authors’ parallel model over serial models

are discussed.

How friendly is the person you have just met at the party?
How aggressive is your neighbor? How decisive is President
Clinton? Your answers to such questions may be shaped by your
understanding of the implications of these people’s behavior,
profession, age, sex, ethnicity, interpersonal relations, personal-
ity traits, physical appearance, abilities, goals, family back-
ground, or any other information about them that you consider
relevant. These diverse varieties of information that can shape
our impressions of others are typically classified by social psy-
chologists into two major kinds—stereotypes and individuating
information (Brewer, 1988; Fiske & Neuberg, 1990; Locksley,
Hepburn, & Ortiz, 1982). Stereotypes refer to membership in
social categories such as sex, race, age, or profession that are
believed to be associated with certain traits and behaviors. Indi-
viduating information refers to anything else known about the
individual—behavior (e.g., hit someone), personality (e.g.,
introverted), family circumstances ( ¢.8., has two brothers), etc.
As we shall discuss Iater, the distinction between these two kinds
of information is not always clear. But many theorists have
treated them as qualitatively different, and a great deal of theo-
retical and empirical effort has gone into determining how an
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impression is formed of an individual by combining the appli-
cable stereotypes and individuating information.

Early theorists, most notably Asch (1946) and N. H. Ander-
son (1968), assumed that the full range of information known
to characterize an individual is integrated into one’s impression
of that individual. Asch and Anderson differed in their accounts
of how this integration was achieved. From a gestalt perspective,
Asch {1946; 1952/1987; Asch & Zukier, 1984} assumed that
the perceiver blends the diverse features of the target person into
a coherent, unitary impression that takes into account the
meaning of individual features as well as their interrelation-
ships. In the process, the various aspects of the person are mod-
ified and made to fit together coherently. N. H. Anderson
(1968), taking an elementaristic perspective, assumed that the
perceiver assesses the implications of each piece of information
about the target person separately and then combines them al-
gebraically into a summary impression. Despite their different
accounts of the process of information integration, both these
approaches share the view that one’s impression of a person
reflects an integration of all the information known to charac-
terize that person.

This view has been challenged by two more recent models,
Brewer’s (1988) dual process model and Fiske and Neuberg’s
(1990) continuum model of impression formation.! Although
the two models differ from each other in important ways (Fiske,
1990), they share some key assumptions. Both assume that it is
necessary to distinguish between stereotype- or category-based,
top-down processes on the one hand, and attribute-based, piece-
meal, bottom-up processes on the other hand. Brewer assumes

!In describing Brewer’s (1988) and Fiske and Neuberg’s {1990)
models, we focus only on their implications for the question of how
sterectypes are integrated with individuating information. Both models
also address other important issues, such as category activation and the
role of attention, that we do not discuss in detail.
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that perceivers engage in either one or the other of these pro-
cesses, whereas Fiske and Neuberg assume that the two repre-
sent the extreme endpoints of a continuum that also has inter-
mediate kinds of processes. Both assume that the different types
of information—stereotypes and individuating information—
will contribute to impression formation differently, depending
on the kind of process engaged in. Impressions resulting from
stereotype-based processes will be dominated by the stereotype
to the point that attributes and their implications may be ig-
nored, whereas impressions resulting from attribute-based pro-
cesses will be dominated by the attributes. Both models are se-
rial in that they assume that individuals first, perhaps automat-
ically, engage in stereotype-based processes. They may then
engage in more attribute-based processes if they are strongly
motivated to (Brewer, 1988; Fiske & Neuberg, 1990) or if the
nature of the attributes prevents attempts at categorizing or re-
categorizing the individual as belonging to any particular ste-
reotype (Fiske & Neuberg, 1990). Thus both models assume
that stereotype-based processes dominate the more attribute-
based ones.

Building on recent developments in theorizing about cogni-
tive processes, we propose an alternative, parallel-constraint-
satisfaction account of impression formation. We propose that
rather than being processed serially, stereotypes and individuat-
ing information are processed simultaneously, and jointly in-
fluence impressions of individuals as well as each other’s mean-
ing. In proposing this parallel processing model, we return full
circle to earlier views of person perception, especially to Asch’s
gestalt approach. Indeed, our proposal may be viewed as a more
precise implementation of gestalt ideas (Read & Miller, 1993;
Spellman & Holyoak, 1992).

In the last decade, an important new trend has emerged in
cognitive science. Rather than viewing cognitive processes as
serial, many models of cognition now view them as occurring
in paraliel and as simultaneously constraining each other (e.g.,
Holyoak & Spellman, 1993; Rumelhart & McClelland, 1986).
Parallel-constraint-satisfaction models have been applied to
many perceptual and cognitive processes. These include low-
level processes such as those involved in stereoscopic vision
(Marr & Poggio, 1976) and letter perception (McClelland &
Rumelhart, 1981) as well as higher level cognitive processes
such as discourse comprehension (Kintsch, 1988), explanation
evaluation (Thagard, 1989, 1992), analogical mapping
(Holyoak & Thagard, 1989, 1995), and decision making
(Thagard & Millgram, 1995). Applications have also been
made to social-psychological processes such as dissonance re-
duction (Read & Miller, 1994; Shultz & Lepper, 1992), trait
inference (Read & Miller, 1993 ), and social explanation (Read
& Marcus-Newhall, 1993) as well as to understanding the na-
ture of personality traits (Mischel & Shoda, 1995). Our paral-
lel-constraint-satisfaction model of impression formation capi-
talizes on these recent developments.

After describing our theory and model, we review the litera-
ture on how stereotypes and individuating information affect
impressions of individuals and on how they affect each other’s
meaning. We characterize the findings emergirig from this liter-
ature as a series of phenomena. In so doing, we specify the cir-
cumstances under which stereotypes do and do not affect vari-

ous aspects of perceivers’ impressions of individuals and de-
scribe the kinds of effects that stereotypes and individuating
information can have on each other’s meaning. We show how
our parallel-constraint-satisfaction model of impression forma-
tion can account for each of these phenomena. Our model ac-
counts for all phenomena that the earlier, serial models pro-
posed by Brewer (1988) and by Fiske and Neuberg (1990) can
account for, as well as for several phenomena that the serial
models cannot readily explain.

To substantiate our account, we have implemented our par-
allel-constraint-satisfaction model in a connectionist computer
program. We describe how this program simulates many im-
portant experimental findings about impression formation. De-
veloping the program required us to spell out our assumptions
in far greater detail than has been done by any previous theory
of impression formation. Successful simulations of experimen-
tal results with this program suggest that the assumptions em-
bodied in our model are computationally feasible and psycho-
logically plausible.

Impression Formation as Parallel
Constraint Satisfaction

We view the social perceiver’s task of trying to make sense of
incoming information about a person as similar to the task of
text comprehension (Galambos, Abelson, & Black, 1986;
Kintsch, 1988; Read & Miller, 1993). The social perceiver
needs to decipher and integrate the meanings of incoming
pieces of information about a target person and does so on the
basis of a preexisting knowledge base that includes representa-
tions of social constructs such as stereotypes, traits, and behav-
iors as well as the interrelationships among these constructs. We
want to model a perceiver who has noticed several types of in-
formation about a target person and forms an impression of the
person by integrating this information. We do not address the
processes that govern which types of information will be at-
tended to in the first place (for a detailed discussion of the de-
terminants and consequences of attention allocation, see Fiske
& Neuberg, 1990). Most of the empirical research on how ste-
reotypes are combined with individuating information to form
an impression of an individual assumes that perceivers are
aware of all of the information provided to them; the question
of interest is how they make use of it.

Theory

We introduce our theory by analyzing the classic demonstra-
tion of the effects of stereotypes on the interpretation of the be-
havior of a person observed elbowing another person. It has
been shown that this behavior is interpreted as a jovial shove
when performed by a White person, but as a violent push when
performed by a Black person (Duncan, 1976; Sagar & Scho-
field, 1980). »

Our theory of impression formation assumes that stereo-
types, traits, and behaviors can be represented as intercon-
nected nodes in a spreading activation network. The spread of
activation between nodes is constrained by positive and negative
associations. Unlike earlier spreading activation models (J. An-
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Figure 1. Stereotypes affect the meaning of behavior (Phenomenon
1). Violent push is activated more strongly in the network on the left
than in the network on the right.

derson, 1983; Collins & Loftus, 1975; Quillian, 1968), which
assumed that all associations are positive and so activation may
spread indefinitely, we assume that nodes can not only activate
each other but also deactivate each other.

Figure 1 portrays a schematic illustration of a segment of the
knowledge net that would come into play when a Black or a
White person is observed pushing someone. In this and all the
following figures, boxes depict the nodes representing the be-
havior (pushed someone), some of its possible interpretations
(violent push and jovial shove), and the stereotyped categories
(Black and White). The lines connecting these constructs indi-
cate the nature of the connections among them. Bold lines indi-
cate excitatory connections, and thin lines indicate inhibitory
connections. The number of plusses or minuses alongside these
lines indicates connection strength. Each of the constructs de-
picted also has many additional associates that are not por-
trayed in the figure. In this illustration, aggressive has a positive,
excitatory link with violent push and a negative, inhibitory link
with jovial shove. Therefore, when aggressive is activated, it will
activate violent push and deactivate jovial shove. Jovial shove will
be further deactivated because it also has a negative link with
violent push, so that the more violent push is activated, the more
Jjovial shove is deactivated.

Our theory further assumes that information that has been
directly observed, that is, information known to be true of the
target person, constrains the impression formed of that person.
Figure 1 depicts the special status of observed information by
connecting such information to a node termed observed. In this
manner observed information may be distinguished from in-
ferred knowledge. In this example the behavior (pushed
someone) and the stereotyped category (Black or White) are
observed. The possible interpretations of the behavior and the
traits associated with the stereotype are not themselves ob-
served but become activated or deactivated through their asso-
ciations with the observed information. These associations re-
flect perceivers’ preexisting beliefs.

Finally, we assume that impression formation occurs holisti-
cally by parallel constraint satisfaction performed by spreading
activation. In other words, the associates of the observed infor-
mation are activated and deactivated simultaneously and jointly
constrain the impression of the target.

In our example, when one observes that a Black person
pushed someone, pushed someone activates both violent push
and jovial shove. At the same time, Black activates aggressive

which, in turn, activates violent push and deactivates jovial
shove. In contrast, when the person is White, aggressive does
not get activated by White. Therefore, violent push ends up with
more activation when the same pushing behavior is performed
by a Black than by a White. This is how stereotypes can con-
strain the meaning of behavior.

As illustrated by this example, the meaning of social con-
structs, as for that of any other concept, is not defined in the
knowledge net. Rather, the meaning arises from the construct’s
location in the net. The meaning of a construct at a given mo-
ment may be conceived of as the subset of its associates that are
activated at that moment. Ultimately, all nodes in the network
are connected to all other ones, and the full meaning of a given
construct may only be obtained through full knowledge of the
entire network. However, the entire network is never activated
as a whole. Rather, at any given moment only a small subset ofa
construct’s associates are activated, and the nature of this subset
depends on the situation and context. Therefore the meaning of
social constructs varies over time and situation.

Such context-driven variation in interpretation has been
demonstrated for all of the major ingredients of social impres-
sion. It has been shown that the same behaviors could have
multiple interpretations depending on who performed them
(e.g., Kunda & Sherman-Williams, 1993; Sagar & Schofield,
1980; Wojciszke, 1994 ), the interpretation of facial expressions
could vary as a function of the situation (Trope, 1986), the in-
terpretation of traits describing a person could vary as a func-
tion of other characteristics of that person (e.g., Asch, 1946;
Asch & Zukier, 1984; Hamilton & Zanna, 1974; Kunda, Sin-
clair, & Griffin, 1995; Zanna & Hamilton, 1977), and the inter-
pretation of stereotypes applied to a person can depend on other
categories that the person belongs to (e.g., Kunda, Miller, &
Claire, 1990) and on the person’s traits ( Deaux & Lewis, 1984).

It is important to note that in contrast to current serial ac-
counts of impression formation (Brewer, 1988; Fiske & Neu-
berg, 1990), we do not give stereotypes a special processing role
but rather treat them as no different from other information
about people such as their traits and behaviors (cf. Smith &
Zarate, 1992). Their influence on impressions, like that of any
other information, depends on their patterns of association with
other characteristics. For example, the impression of a Black
person who excelied at college would be constrained both by
the association between the stereotype of Blacks and academic
ability (a negative association, in this case) and by the associa-
tion between excelling at college and academic ability (a posi-
tive association ). The ultimate impression of this person’s abil-
ity will depend on the relative strengths of the direct positive
and negative associations of the observed stereotyped category
and behavior to ability as well as on their indirect associations
to ability, by way of other nodes.

Model

Our theoretical claims do not specify how parallel constraint
satisfaction occurs. Fortunately, it is now well understood how
parallel constraint satisfaction can be performed by connec-
tionist networks. We accordingly can refine our theoretical
claims by offering the following computational model of im-
pression formation.
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Assumptions. Stereotypes, traits, and behaviors (char-
acteristics) can be represented by units (nodes) in a connec-
tionist network. Positive associations between two characteris-
tics are represented by an excitatory link between the units that
represent the two characteristics, and negative associations by
an inhibitory link. For each characteristic that a particular per-
son has been observed to have, an excitatory link is made be-
tween the unit representing that characteristic and a special,
“observed” unit that is always active. In this manner, observed
information is distinguished from inferred knowledge and is
guaranteed to receive strong activation. This reflects the special
status of observed information as information known to be true
of the target person.?

The network goes through many repeated cycles of activation
adjustment. In each, the activation of all units is adjusted in
parallel, with the activation of each unit being updated on the
basis of the activation of the units to which it is connected by
excitatory and inhibitory links. Updating is repeated until all
units have reached stable activation levels, that is, changes in
their activation levels from one cycle to another are minimal.
The network has then settled. After the network has settled, the
activation level of a unit representing a characteristic reflects
the extent to which the person is judged to have that character-
istic. The overall impression formed of the person consists of
the combined set of characteristics believed to characterize the
person.

Similar models have been termed interactive competition
models by McClelland and Rumelhart (1981) and construc-
tion-integration models by Kintsch (1988), but we class them
generally as parallel-constraint-satisfaction models (see also
Holyoak & Thagard, 1995, and Thagard, 1992). A connection-
ist model of this sort performs parallel constraint satisfaction
by implementing all constraints as links and then settling the
network to determine how the constraints can best be satisfied.

The process of impression formation. According to this
model, impression formation proceeds as follows:

1. Observed information is activated. Not all the information
available about the target person is observed and activated.
Sometimes people may notice only salient group membership.
In that sense, our model is compatible with those proposed by
Brewer (1988) and by Fiske and Neuberg (1990), who argued
that impressions are often based only on stereotypes. We would
suggest, though, that it is also possible that sometimes people
notice only behavior. Factors likely to influence which of the
available pieces of information about a person is activated in-
clude the contextual salience of stereotype (S. Taylor, 1981) or
behavior (Heider, 1958; Jones & Nisbett, 1972), the prior acti-
vation of constructs (Higgins & King, 1981), and perceiver
goals (Brewer, 1988; Fiske & Neuberg, 1990).

2. Activation spreads from the activated observations to a
fixed number of their immediate associates. This leads to an
increase or a decrease in the activation level of these associates,
depending on whether they have excitatory or inhibitory links
with the original observations. The excitatory and inhibitory
links and their strength come from the preexisting knowledge
base. Here our model differs substantially from those proposed
by Brewer (1988) and by Fiske and Neuberg (1990), who be-
lieve that in many cases stereotypes continue to dominate im-

pressions even after individuating information has been no-
ticed. In contrast, we assume that, once activated, neither ste-
reotypes nor individuating information have special status.
Prior knowledge dictates the strength and direction of the con-
nections between each type of construct and its associates. Both
stereotypes and behaviors may vary in the strength of their as-
sociations with traits (Krueger & Rothbart, 1988), though we
argue that behaviors are often associated with traits more
strongly than are stereotypes.

3. The information is integrated by repeatedly updating the
activation of all nodes until the network settles.

4. Additional inferences are made if necessary. The processes
described so far reflect relatively automatic disambiguation of
the meaning of incoming information. These processes are the
focus of this article, and our program models only such auto-
matic processes. Our theory also recognizes, however, that per-
ceivers often engage in additional, more controlled inferential
processes. Such additional causal inference is likely to occur if
the perceiver cannot arrive at a coherent understanding of the
information (Kintsch, 1988), if incoming information is par-
ticularly surprising (Kunda et al., 1990; Wong & Weiner, 1981),
and if perceivers are motivated to obtain particularly thorough
understanding of the target (Brewer, 1988; Fiske & Neuberg,
1990). The causal inferences may themselves be conducted
through parallel-constraint-satisfaction processes. Thagard
(1992) has shown how parallel constraint models may be ap-
plied to the evaluation of explanations, and Read and his col-
leagues have detailed how Thagard’s model may be applied to
explaining social behavior and to trait inference (Read & Mar-
cus-Newhall, 1993; Read & Miller, 1993). Causal reasoning
may also involve more serial hypothesis-testing processes (¢.g.,
Trope, in press).

5. The products of inferences are integrated with previously
activated knowledge to arrive at a final impression of the target
person. This, too, is done through parallel constraint satisfac-
tion. The degree to which the target person is assumed to have
each characteristic is a function of each characteristic’s ulti-
mate level of activation.

The model just described is specific enough to be imple-
mented in a running computer program that simulates how
people form impressions of other people. The program simu-
lates only the automatic aspects of impression formation. De-
tails of this program, termed IMP (short for “IMPression
formation™) are provided in the Appendix.

Automatic and controlled processes in impression formation.
Many important theoretical developments in social cognition
over the last decade are predicated on the distinction between
automatic processes, that is, relatively effortless processes car-
ried out rapidly without conscious awareness or intention, and
controlled processes, that is, more elaborate reasoning pro-
cesses that require intention, awareness, and effort (e.g., Bargh,
1989; Devine, 1989; Gilbert, Pelham, & Krull, 1988). People’s

2 People may occasionally have trouble distinguishing observed from
inferred knowledge, and may mistakenly believe that they have ob-
served something which they have, in fact, only inferred (Johnson &
Raye, 1981). We consider a characteristic to be observed if perceivers
believe they have observed it.
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impressions of other people often result from relatively auto-
matic cognitive processes. It has been shown that trait infer-
ences from behavior can occur spontaneously, without aware-
ness or intent (Winter & Uleman, 1984; Winter, Uleman, &
Cunniff, 1985). Two influential models of attribution (Gilbert,
1989; Trope, 1986, in press) assume that the identification of
another person’s behavior takes place automatically. For exam-
ple, when a person is observed hitting another person, this be-
havior is automatically identified as aggressive. Gilbert and his
colleagues ( Gilbert, 1989; Gilbert et al., 1988) further assumed
that the characterization of the person in trait terms (e.g., this
person is aggressive ) also takes place automatically. Various as-
pects of the context in which the behavior takes place can exert
automatic influences on its identification and on the character-
ization of the person. For example, crying is automatically in-
terpreted as reflecting sadness when it takes place at a funeral,
but as reflecting joy when it takes place at a wedding ( Trope,
1986, in press). Similarly, the activation of the stereotype of
Blacks can automatically color the characterization of a person
who had performed ambiguously aggressive behaviors (Devine,
1989).

Of course, the process of forming impressions of others is not
always automatic. Often, people actively engage in more elabo-
rate causal reasoning with the explicit intention of making sense
of another’s behavior. Current models of attribution assume
that, following the initial automatic processes of impression for-
mation, perceivers with sufficient cognitive resources may en-
gage in more elaborate causal reasoning to assess whether the
behavior was caused by the actor’s traits or by alternative factors
such as the constraints imposed by the situation (Gilbert, 1989;
Trope, 1986, in press). In a similar vein, it has been suggested
that people who do not themselves subscribe to culturally prev-
alent negative stereotypes of Blacks may be able to override the
automatic impact of such stereotypes on their impressions of
Black individuals if they have sufficient cognitive resources to
engage in the required controlled processes (Devine, 1989).

In this article we propose that much of the cognitive work
required to integrate stereotypes and individuating information
is carried out automatically. Our program, IMP, simulates only
such automatic processes. We show that many of the phenom-
ena concerning how stereotypes and individuating information
are integrated may be modeled by our program without invok-
ing controlled inferences. We also point to a small number of
phenomena illustrating that the social perceiver is not restricted
to such automatic processes but can and does go beyond them
to engage in controlled inferences under some circumstances.
Because our aim is to demonstrate the scope of automatic par-
allel constraint processes in impression formation, we do not
attempt to account for those phenomena that require more con-
trolled causal reasoning. But we do wish to spell out the factors
likely to trigger controlled processes. These include the
following:

1. The nature of the judgment task. Some tasks explicitly
require causal reasoning. These include the task of figuring out
why a behavior took place, as in attribution studies that require
participants to assess the extent to which different causal factors
produced a behavior (e.g., Deaux & Emswiller, 1974). Another
task that requires causal reasoning is the task of figuring out

whether an alleged behavior took place, as when a juror needs
to decide whether a defendant is guilty or innocent (e.g., Boden-
hausen, 1988). Task instructions that explicitly ask partici-
pants to identify causal relations among different pieces of in-
formation may also induce causal reasoning, even for tasks that
could be handled automatically in the absence of such instruc-
tions (e.g., Asch & Zukier, 1984).

2. The nature of information. Perceivers may initiate causal
reasoning when they have trouble understanding the informa-
tion they have observed (Kintsch, 1988), or when they find it
particularly surprising (Kunda et al., 1990; Wong & Weiner,
1981). This will occur if two or more of the observed pieces
of information have strongly conflicting implications, as when
target persons belong to seemingly conflicting social categories
(e.g., Kunda et al., 1990) or behave in a manner that strongly
violates their group’s stereotype (e.g., Jussim, Coleman, &
Lerch, 1987).

3. Motivation. Elaborate causal reasoning may be triggered
when perceivers want to reach deep understanding of a given
person or behavior (Brewer, 1988; Fiske & Neuberg, 1990).

We assume that phenomena involving judgment tasks that
require causal reasoning are likely to result from controlled pro-
cesses. The other conditions assumed to trigger controlled pro-
cesses are often difficult to quantify; for example, we typically
do not know just how surprised or confused participants were
in the face of counterstereotypic information. In such cases, we
assume that phenomena result from controlled processes if they
contain other indicators of causal reasoning. One such indicator
is the generation of novel constructs, an inferential feat unlikely
to be accomplished automatically. Thus we assume that causal
reasoning has taken place when perceivers creatively generate
novel attributes that can explain how a person can be character-
ized by seemingly contradictory stereotypes ( Hastie, Schroeder,
& Weber, 1990; Kunda et al., 1990), or when perceivers con-
struct new subtypes that can be used to isolate highly counter-
stereotypic individuals from their group’s stereotypes (Kunda
& Oleson, 1995; Weber & Crocker, 1983). Another indicator of
causal reasoning is the presence of explicit causal language in
protocols provided by participants (e.g., Asch & Zukier, 1584).

Knowledge representation. In our model, social knowledge
is represented by the nature and strength of associations among
constructs such as traits, behaviors, and social categories. For
example, the belief that women are somewhat unassertive may
be captured as a weak inhibitory link between woman and as-
sertive, and the belief that straight As are highly indicative of
academic ability may be captured by a strong excitatory link
between these constructs. The simulations described later re-
quired that we make assumptions about knowledge representa-
tion, that is, about which other constructs each construct is con-
nected 1o, and in what manner. The constructs that we represent
are typically based on the independent and dependent measures
and other stimulus information used in the research we are
modeling. When we add constructs not directly represented in
the materials and measures used in the research we are simulat-
ing, the added constructs are typically based on evidence from
other research. For example, we assume that a well-dressed
Black person may be viewed as more intelligent than a well-
dressed White person because well-dressed invokes the subtype
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of Black businessmen, which is viewed as particularly intelli-
gent. Although the studies demonstrating such contrast effects
(e.g., Jussim et al., 1987) do not themselves report measures of
such subtypes, other research has documented their existence
and their associations with the characteristics manipulated and
assessed in the studies on contrast effects (Devine & Baker,
1991). In one case, to explain why individuating information
that is not diagnostic of stereotypic traits can undermine the
effects of stereotypes on impressions of targets (e.g., Locksley
et al., 1982), we speculate that the nondiagnostic information
invokes the stereotype of the ordinary, average person, which
inhibits other stereotypes. This is the only case in which we hy-
pothesize a construct whose existence and associations are
based on our understanding of the domain rather than on em-
pirical findings.

Connections among constructs are also inferred, in most
cases, from empirical evidence. Associations between stereo-
types and traits are typically based on findings suggesting that
the trait is viewed as stereotypic (represented as an excitatory
link) or counterstereotypic (represented as an inhibitory link)
of the group in question. Similarly, associations between traits
and behaviors are typically based on data indicating that the
behavior is viewed as diagnostic (excitatory link), counterdiag-
nostic (inhibitory link ), or nondiagnostic (no link) of the trait.
In a small number of cases we inferred connections from our
commonsense understanding of the domain in question, be-
cause the research we were simulating did not provide relevant
empirical data. In all cases we inform the reader about the bases
of our assumptions. The strength of associations is set at the
default values unless otherwise specified. We deviate from the
default values only when we have empirical evidence indicating
that some connections are stronger than others. To readers con-
cerned about the presence of some untested assumptions about
the associations among constructs, we wish to point out that
our model is not unique in making such assumptions; it is only
unique in spelling them out. Other theories about how stereo-
types are integrated with individuating information have not
been presented at the level of detail that would make all their
assumptions explicit.

We do not take a strong position about the hierarchy of con-
structs. We assume that stereotypes may be connected to behav-
iors directly (e.g., housewife inhibits punches adults) as well as
indirectly, by way of traits (e.g., Black activates aggressive,
which activates violent shove). The knowledge representations
that we use in our simulations are meant to be viewed as sche-
matic, that is, as illustrations that it is possible to simulate em-
pirical results under a reasonable set of assumptions about
knowledge representation. Therefore our simulations incorpo-
rate only the knowledge that seems central to the phenomenon
under consideration; we do not attempt to include all the asso-
ciates of the constructs in question. Typically, various reason-
able modifications of these knowledge structures (e.g., adding
or deleting an intermediate trait node between a stereotype and
a behavior) would yield comparable patterns of results.

‘We now review the literature on the effects of stereotypes and
individuating information on impressions of individuals. We
describe the key phenomena to emerge from this literature and
show how our model can account for them and how IMP can

simulate them. We begin by discussing how stereotypes and in-
dividuating information constrain each other’s meaning. We
then turn to a discussion of how these sources of information
are combined to form impressions of individuals.

Stereotypes and Individuating Information Constrain
Each Other’s Meaning

The first three phenomena concern how stereotypes affect the
interpretation of behavior and traits and how individuating in-
formation affects the interpretation of stereotypes.

Phenomenon 1: Stereotypes color the meaning of behavior.
When a person known to belong to a particular social category
performs an ambiguous behavior, the stereotype associated
with that category can color the meaning of the behavior. Thus,
a shove was viewed as more violent when performed by a Black
than by a White (Duncan, 1976; Sagar & Schofield, 1980), a
mixed performance on an academic test was considered better
when performed by a child coming from a high versus low so-
cioeconomic background (Darley & Gross, 1983; Kameda,
1985), and the behavior hit someone who annoyed him or her
was interpreted as punched an adult when performed by a con-
struction worker but as spanked a child when performed by a
housewife (Kunda & Sherman-Williams, 1993).

In our model, such stereotype-driven construal of behavior
can occur because the stereotype activates a trait which, in turn,
activates some of the possible interpretations of the behavior,
or because the stereotype activates some interpretations of the
behavior directly. The indirect route is depicted in Figure 1. Re-
call that each piece of information that has been observed, that
is, that the perceiver has seen or been told about, is connected
to a special unit named observed. The remaining connections
are all based on the perceiver’s preexisting beliefs. Each of the
units depicted also has many additional associates that are not
portrayed in the figures or used in our simulations.

As discussed earlier, when a person observed pushing some-
one is Black, Black activates aggressive, which, in turn, activates
violent push, whose final activation in our IMP simulation is
.57. In contrast, when the person is White, aggressive does not
get activation from the stereotype node, and so violent push ends
up with less activation (—.45). In this manner the behavior
pushed someone can come to be interpreted differently as a
function of the stereotype associated with the person who per-
formed it (Sagar & Schofield, 1980).

Stereotypes could also affect the meaning of behavior through
direct associations with relevant behaviors. Such effects could
be indicated by adding an excitatory connection between Black
and violent push, and, possibly, an inhibitory connection be-
tween White and violent push. This would strengthen the effects
of stereotypes on the construal of behavior. We expect that in
some cases the effects of stereotypes on the meaning of individ-
uating information arise from direct links between the stereo-
type and associates of that information, in some cases from in-
direct links through stereotypic attributes associated with that
information, and in some cases through a combination of direct
and indirect associations.

Phenomenon 2: Stereotypes color the meaning of traits. Our
model led to the prediction that when a trait is used to describe
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aggressive

Figure 2. Stereotypes influence the meaning of the trait aggressive
(Phenomenon 2). The network on the left activates argue (.39) more
than punch (—.09), whereas the network on the right activates punch
(.53) more than argue (.28).

a member of a stereotyped group, its meaning can be influenced
by the group’s stereotype. The same trait can imply different
behaviors when applied to members of different groups. In a
series of studies generated to test this prediction, Kunda, Sin-
clair, and Griffin ( 1995 ) found that perceivers rated lawyers and
construction workers as about equally aggressive but neverthe-
less held very different expectations about their likely aggres-
siveness-related behaviors: Lawyers were viewed as more likely
to argue and complain and as less likely to punch and yell insults
than were construction workers.

In our model, such stereotype-driven construal of traits can
occur because other traits associated with the stereotype acti-
vate some of the associates of the trait in question. Kunda et al.
(1995 showed that, in addition to being aggressive, lawyers are
also viewed as upper middle class and verbal, whereas construc-
tion workers are viewed as working class and unrefined. These
additional aspects of the stereotype are themselves associated
with aggressive behaviors and so can constrain the meaning of
aggressiveness when this trait is applied to lawyers or construc-
tion workers. Such constraints are depicted in Figure 2. It may
be seen that lawyer and construction worker activate aggressive
to the same extent. But lawyer also activates upper middle class
and verbal, whereas construction worker also activates working
class and unrefined. These additional associates of the stereo-
types have different patterns of association with the behavioral
associates of aggressive: Upper middle class inhibits punch,
whereas working class activates it. Verbal activates argue,
whereas unrefined does not. The end result is that in the case
of the lawyer, punch gets less activation and argue gets more
activation than in the case of the construction worker.

Phenomenon 3: Individuating information can determine
which of the stereotype’s subtypes is used. 'When a stereotyped
person has counterstereotypic characteristics, these may con-
strain the meaning of the stereotype. Many groups are stereo-
typed as having distinct subtypes. For example, the group e/-
derly women is believed to include the subtype of grandmother,
viewed as kindly and cheerful, and the subtype of senior citizen,
viewed as lonely and worried (Brewer, Dull, & Lui, 1981). Simi-
larly, the group Blacks is believed to include the subtype of
ghetto Blacks, viewed as hostile, poor, jobless, and negative in
personality, and the subtype of Black businessmen, viewed as
ambitious, intelligent, upwardly mobile, and positive in person-
ality (Devine & Baker, 1991). The individuating information

that characterizes 2 member of such a multifaceted group may
determine which of the subtypes of the stereotypes will be acti-
vated. For example, a well-dressed, well-spoken Black man may
be thought of as a Black businessman rather than as a ghetto
Black (cf. Brewer, 1988; Fiske & Neuberg, 1990). Accordingly,
Deaux and Lewis (1984) found that women engaging in male
role behaviors (e.g., head of household) and men engaging in
female role behaviors (e.g., manages the house) were viewed as
substantially more likely to be gay than were men and women
engaging in stereotypic role behaviors; apparently the counter-
stereotypic behaviors activated the gay subtypes of men and
women. Likewise, Costrich, Feinstein, Kidder, Marecek, and
Pascale (1975) found that men and women behaving in coun-
terstereotypic manner (passively for men, aggressively for
women ) were considered to be in greater need of psychotherapy
than were those engaging in more stereotypic behavior; the
counterstereotypic behaviors appear to have activated the ab-
normal subtypes of men and women. In a similar vein, Fiske,
Neuberg, Beattie, and Milberg (1987) reported that subjects’
open-ended descriptions revealed that some subjects catego-
rized individuals with counterstereotypic attributes (e.g., a
rowdy professor) as belonging to distinct subtypes of their
group (e.g., the charismatic lecturer type). Studies focusing on
the effects of counterstereotypic individuals on stereotypes have
also found that some counterstereotypic individuals appear to
be categorized as belonging to atypical subtypes of their groups
{Rothbart & Lewis, 1988; Weber & Crocker, 1983).

Our model accounts for the constraining effects of individu-
ating information on the meaning of stereotypes by assuming
that the individuating information activates some of the stereo-
type’s subtypes and inhibits others. Consider the stereotype of
Blacks, depicted in Figure 3. We assume that the subtype ghetto
Black is more strongly associated with Black than is the subtype
Black businessman. This assumption is based on data showing
that there is considerable overlap between the global stereotype
of Blacks and the subtype ghetto Blacks but practically no over-
lap between the global stereotype and the subtype Black busi-

ghet[o — lack
Black businessman
+ /
aggressive

Figure3. Individuating information affects activation of a stereotype’s
subtypes (Phenomenon 3). This network deactivates ghetto Black and
activates Black businessman, but if well dressed is not connected to
observed the reverse is true.
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Table 1

Activation Level of Subtypes of Black and of the Trait
Aggressive in the Presence and the Absence of the Individuating
Information Well Dressed About a Black Person

Individuating Black

information Ghetto Black businessman Aggressive
None .83 =77 .60
Well dressed -.79 .79 —-.61

nessmen (Devine & Baker, 1991). In the absence of individuat-
ing information, ghetto Black will therefore receive stronger ac-
tivation than Black businessman, as seen in Table 1. However,
the individuating information well dressed inhibits ghetto Black
while activating Black businessman. Therefore, in the presence
of this information, Black businessman will be more strongly
activated than ghetto Black.

The rightmost column of Table 1 depicts the activation levels
of a trait stereotypic of Blacks, aggressive. It is apparent that
this trait is not nearly as strongly activated in the presence of the
information that the person is well dressed than in its absence,
because aggressive is inhibited by the subtype Black business-
man, which is activated by the individuating information. This
may be one route through which individuating information
may undermine the effects of stereotypes on trait ratings (see
Phenomenon 5): Individuating information, both diagnostic
and nondiagnostic of a given stereotypic trait, may undermine
the effects of the global stereotype on that trait by activating an
atypical subtype of the stereotyped group.

This analysis shows how individuals who violate their groups’
stereotypes can be classified as belonging to preexisting atypical
subtypes of these groups (Hewstone, 1994; Rothbart & Lewis,
1988; Weber & Crocker, 1983). Sometimes exposure to coun-
terstereotypic individuals leads perceivers to construct novel
subtypes to which these individuals can be assigned (Kunda &
Oleson, 1995). To account for such constructive phenomena it
is necessary to call on controlled processes.

Combining Multiple Sources of Information to Form
Impressions of Individuals

So far we have reviewed findings indicating that the meaning
of a person’s behavior and traits can be affected by the stereo-
types of groups to which that person belongs, and that the mean-
ing of such stereotypes can be affected by the person’s behavior.
We showed how our model of parallel constraint satisfaction
can account for these processes. We next turn to examining how
stereotypes and individuating information may be combined to
form impressions of individuals. We show how the processes of
mutual constraints on meaning that we have described can be
applied to understanding the key phenomena found in this
literature. '

Stereotypes Without Individuating Information

Phenomenon 4: Stereotypes in the absence of individuating
information color impressions. When all one knows about an

individual is that he or she belongs to a particular social cate-
gory, the stereotype associated with that category colors one’s
impression of the individual. Thus, a person described only by
a male name was viewed as more assertive than a person de-
scribed only by a female name (Locksley, Borgida, Brekke, &
Hepburn, 1980; Rasinski, Crocker, & Hastie, 1985) and as
more likely to be characterized by a host of traits associated
with masculinity (Heilman, 1984). Similarly, a person de-
scribed only as a night person was viewed as more unpredictable
than a person described only as a day person (Locksley et al.,
1982). Students described only as having different majors were
expected to behave differently in everyday situations as well as
in psychology experiments (Nisbett, Zukier, & Lemley, 1981).
Finally, Blacks portrayed only in photographs were viewed as
more superstitious, lazy, emotional, untidy, and immoral than
were Whites portrayed in photographs ( Secord, Bevan, & Katz,
1956), and a child viewed on a brief videotape in surroundings
implying high socioeconomic background was viewed as pos-
sessing better liberal arts skills, cognitive ability, and emotional
maturity than she was when viewed in surroundings implying
low socioeconomic class (Darley & Gross, 1983). People may
sometimes be reluctant to apply a stereotype to an individual
about whom they know nothing else, perhaps because they feel
it is inappropriate to do so (Darley & Gross, 1983). But there
is ample evidence that stereotypes can and do color one’s beliefs
about the likely traits and behaviors of individuals about whom
no additional individuating information is available.

Our model accounts for this in a very straightforward man-
ner. When a stereotype is activated, activation spreads to the
traits associated with it. For example, a construction worker
might be expected to be aggressive whereas a housewife might
be expected to be unaggressive. Activation also spreads to the
behaviors associated with these traits, directly from the stereo-
type as well as indirectly, through the activated traits. Thus ste-
reotype-related traits and behaviors get strong activation and so
are viewed as likely for the person characterized by the
stereotype.

Stereotypes With Diagnostic Individuating Information

The effects of stereotypes in the presence of diagnostic indi-
viduating information, that is, information relevant to the judg-
ment in question, depend on the kind of judgment being made,
the ambiguity of the individuating information, and the cer-
tainty with which it is believed to characterize the target. We
first examine the effects of stereotypes in the presence of indi-
viduating information assumed to be certain and then examine
their effects in the presence of less certain information, of the
sort encountered by juries. We begin by examining the effects
on trait ratings and then show how other judgment tasks, such
as behavioral predictions, can yield different patterns of results.

Phenomenon 5. Stereotypes typically do not affect trait ratings
in the presence of unambiguous diagnostic information. Even
though stereotypes affect trait ratings of individuals about
whom nothing else is known, stereotypes typically have no such
effects when the individual is also known to have engaged in an
unambiguous behavior that is clearly diagnostic of the trait in
question. Thus a person identified only as Tom was expected to
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be more assertive than a person identified as Nancy. However,
when each was known to have abruptly interrupted another stu-
dent so as to break into a discussion, a clearly assertive behavior,
they were expected to be equally assertive (Locksley et al.,
1980). This pattern has been widely replicated in studies that
use traits as the dependent measure and assess the impact of
unambiguous behavior that is assumed to have occurred. Thus,
one or more clear and diagnostic behaviors by a target person
have been shown to undermine the effects of the stereotypes
of night and day people on ratings of the target’s predictability
(Locksley et al., 1980), the effects of the stereotypes of con-
struction worker and housewife on the target’s aggressiveness
(Krueger & Rothbart, 1988, Experiment 2; Kunda & Sherman-
Williams, 1993), the effects of gender stereotypes on the target’s
gender-related traits (Berndt & Heller, 1986; Deaux & Lewis,
1984; Dipboye & Wiley, 1977; Glick, Zion, & Nelson, 1988;
Heiiman, 1984; Rasinski et al., 1985), the effects of racial ste-
reotypes on the target’s competence (Jussim et al., 1987, for
participants exposed to lower class targets; Linville & Jones,
1980, for participants exposed to targets with weak
credentials), the effects of stereotypes of social class on the
target’s academic ability (Kameda, 19885, for participants ex-
posed to high- and low-ability targets), the effects of stereotypes
of skinheads and hairdressers on the target’s aggressiveness
(Macrae, Sheperd, & Milne, 1992, when information was pro-
vided by a high-credibility source), the effects of stereotypes of
car salesmen and librarians on the target’s extraversion (Kunda
& Sherman-Williams, 1993), and the effects of the stereotypes
of homosexuals and heterosexuals on the target’s creativity
(Jussim, Nelson, Manis, & Soffin, 1995). It is clear from this
set of findings that the target’s behavior has been shown to un-
dermine the effects of stereotypes based on all the major social
categories—race, gender, class, profession, and personality
type—on the target’s trait ratings.

Our model accounts for this pattern by assuming that the as-
sociation between behaviors and traits is stronger than the asso-
ciation between stereotypes and traits. Therefore, in the pres-
ence of a behavior that is strongly associated with a trait, the
effects of stereotypes that are less strongly associated with that
trait can be overwhelmed. We have strong empirical grounds for
making this assumption. Many studies on the effects of stereo-
types have also varied the nature of the target’s behavior. Almost
invariably, such variations in individuating information have
massive effects on trait ratings. Thus variations in behaviors re-
flecting aggressiveness, assertiveness, extraversion, masculinity
or femininity, academic success, professional accomplishment,
and social class have all been shown to have massive impact on
how the targets were rated on the traits that these behaviors im-
ply (Biernat & Manis, 1994; Deaux & Taynor, 1973; Dipboye
& Wiley, 1977; Feldman-Summers & Kiesler, 1974; Glick et al.,
1988; Heilman & Stopeck, 1985; Jackson, Sullivan, & Hodge,
1993; Jussim et al., 1987; Kameda, 1985; Krueger & Rothbart,
1988; Kunda & Sherman-Williams, 1993; Linville & Jones,
1980; Locksley et al., 1980; Macrae et al., 1992, when informa-
tion was provided by a high-credibility source; Pratto & Bargh,
1991; Triandis, Loh, & Levin, 1966). Similarly, variations in
targets’ behavioral roles and personality traits have been shown
to have substantial impact on how the targets were rated on re-

Figure 4. Stereotypes do not affect trait ratings in the presence of un-
ambiguous diagnostic behavior (Phenomenon 5). See Table 2 for values
of aggressive, which are similar for both networks.

lated traits (Deaux & Lewis, 1984; Del Boca & Ashmore, 1980;
Grant & Holmes, 1981). Individuating information had sub-
stantial impact on trait ratings in every study in which it has
been varied.

A meta-analysis revealed that the average effect size for indi-
viduating information in these studies (r = .71) was substan-
tially larger than the average effect size typically obtained for
stereotypes even in the absence of individuating information (r
= .25), as revealed in a meta-analysis conducted on the studies
cited in the discussion of Phenomenon 4.3

Figure 4 portrays a network that incorporates the assumption
that behavior activates traits more strongly than stereotypes do.
It depicts a perceiver who has observed a member of a stereo-
typed group { housewife or construction worker) perform an un-
ambiguously aggressive behavior (punched a neighbor). Table
2 depicts the activation levels of aggressive when the stereotype
is observed in the presence and in the absence of that behavior.
Itis apparent that the results successfully simulate the empirical
findings: The stereotypes exert substantial impact on aggressive
in the absence of the behavior (i.e., there is a large difference in
the activation of aggressive when the target is a construction
worker vs. a housewife ), but the stereotypes exert practically no

3 We located articles for this meta-analysis and the one reported later
in this article by checking all the relevant references cited in the litera-
ture reviews cited in this article (which include several recent and com-
prehensive reviews of the field: Brewer, 1988; Hamilton & Sherman,
1994; Fiske & Neuberg, 1990) as well as all the relevant references cited
in all the empirical articles that we cite. This was supplemented by a
computerized search through the PsychLit database, 1974-1995, using
the key word stereotype. We included only studies reported in published
journal articles, in which adult participants evaluated particular target
persons (rather than average or typical group members or targets that
participants were asked to imagine). Studies had to use at least two
targets who belonged to differently stereotyped groups (e.g., a male and
a female target ) for which participants held preexisting stereotypes (we
excluded studies using experimentally induced stereotypes of pre-
viously unknown groups). Effect sizes () were calculated from statis-
tics provided in the cited articles, using the conversion formulas pro-
vided by Rosenthal (1991). Effects described only as nonsignificant
were assigned values of 0.00 for effect size (Rosenthal, {991). When a
study reported more than one measure of impressions of target, these
measures were averaged so that each study yielded a single effect size.
To obtain the overall average effect size, rs were converted into Fisher’s
z,5, weighted by the sample sizes on which they were based, averaged,
and reconverted into rs.
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Activation Level of Aggressive for Different Stereotypes in the Presence of No Individuating
Information, an Unambiguous Aggressive Behavior, and an Ambiguous Behavior

No individuating Unambiguous Ambiguous behavior:
information behavior: punched hit someone
Stereotype (Phenomenon 4) adult (Phenomenon 5) (Phenomenon 6)
Housewife -.38 .69 —.69
Construction worker .27 .68 73
Difference .65 -.01 1.42

impact on agggressive in the presence of the behavior. As seen
in Figure 4, this simulation includes direct links between the
stereotypes ( construction worker or housewife) and the behavior
(punch adult). Similar results were obtained when these links
were eliminated. In IMP’s simulations, the difference in aggres-
sion between construction worker and housewife gets smaller as
the weight on the link between punch adult and aggressive is
increased, that is, as the behavior becomes more diagnostic of
the trait.

Note that we assume that behaviors are associated more
strongly than stereotypes with impressions because that has
been true for the stereotypes and behaviors investigated to date,
on average. We also assume, though, that both behaviors and
stereotypes can vary considerably in the strength of their asso-
ciations with different traits. When particularly strong stereo-
types are combined with particularly weak behaviors, we would
not expect the effects of stereotypes on impressions to be un-
dermined by the behaviors ( Beckett & Park, 1995; Krueger &
Rothbart, 1988).

Phenomenon 6: Stereotypes do affect trait ratings in the pres-
ence of ambiguous individuating information. When mem-
bers of stereotyped groups perform behaviors that are diagnos-
tic of a given trait but that are ambiguous and open to multiple
construals, stereotypes do affect the ratings of the target person
on that trait. Thus a construction worker who performed an
ambiguously aggressive behavior was rated as more aggressive
than a housewife who performed that behavior (Krueger &
Rothbart, 1988; Kunda & Sherman-Williams, 1993}, a child
from a high socioeconomic background who displayed a mixed
performance on an ability test was rated as higher in ability than
a child from a low socioeconomic background with the same
performance (Darley & Gross, 1983; Kameda, 1985), and a
mental patient describing himself in an ambiguous manner was
viewed by analytical therapists as more disturbed than a job
applicant describing himself in the same manner (Langer &
Abelson, 1974). Whenever traits, which are notoriously open
to multiple construals (Asch, 1946; Asch & Zukier, 1984;
Griffin & Ross, 1991; Hamilton & Zanna, 1974; Zanna &
Hamilton, 1977), have been used as individuating information,
stereotypes affected the ratings of targets on related traits
(Deaux & Lewis, 1984; Del Boca & Ashmore, 1980; Grant &
Holmes, 1981).

It has been suggested that when stereotypes affect impres-
sions in the presence of ambiguous individuating information,
they do so by affecting the construal of that information
(Kunda & Sherman-Williams, 1993). Thus a construction

worker known to have hit someone who annoyed him is viewed
as more aggressive than a housewife known to have hit someone
who annoyed her because the behavior is interpreted differently
for the two. The construction worker is assumed to have
punched an adult, whereas the housewife is assumed to have
spanked a child. Such stereotype-driven construals of behavior
have been shown to mediate the effects of stereotypes on ratings
of targets (Kunda & Sherman-Williams, 1993).

Figure 5 depicts a network in which the perceiver observed a
stereotyped target engage in an ambiguous behavior. In this
figure the stereotype is connected directly to each of the differ-
ent behavioral associates of it someone and so constrains the
meaning of that behavior. Similar results were obtained when
the stereotype was connected to these behavioral associates only
indirectly, through additional aspects of the stereotype: hotuse-
wife activated takes care of children, which activated spank
child: and construction worker activated rough work place,
which activated punch adult. The rightmost column of Table
2 depicts the activation levels of aggressive when the target’s
behavior was ambiguous. It is apparent that our model success-
fully simulated experimental findings: Although the stereotype
did not affect the activation of aggressive when the behavior was
unambiguous, it did when the behavior was ambiguous.

Phenomenon 7: Stereotypes can provoke contrast effects on
trait ratings. When a member of a stereotyped group is
known to have engaged in a clear, diagnostic, counterstereo-
typic behavior, stereotypes typically have no effects on trait rat-
ings, as discussed earlier. However, a small number of studies
found what has been termed a contrast effect. Individuating in-
formation suggesting a counterstereotypic trait leads targets to
be viewed as particularly extreme on that trait. Thus, although

observed observed
+ + + +
construction hit - .
worker housewife
+
P span
adult child
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Figure 5. Stereotypes affect trait ratings in presence of ambiguous di-
agnostic behavior (Phenomenon 6). The construction worker is judged
to be much more aggressive than the housewife (see Table 2).
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Blacks are typically viewed as less academically competent than
Whites, Blacks with strong academic credentials are often
viewed as even more competent than Whites with comparable
credentials (Jackson et al., 1993; Jussim, et al., 1987; Linville
& Jones, 1980). Likewise, for dimensions on which men are
typically viewed as more competent than women, a man with"
low ability may be judged as even less competent than a women
with comparable ability (Deaux & Taynor, 1973), and a woman
displaying masculine behaviors may be viewed as even more
manly than a man displaying the same behaviors (Costrich et
al., 1975; Pratto & Bargh, 1991). In a similar vein, although
paraplegics are typically viewed more positively than are
schizophrenics, a schizophrenic characterized by a mixture of
positive and negative information may be viewed as more lik-
able than a similarly characterized paraplegic (Fiske & Von
Hendy, 1992, for participants who were low self-monitors).

Our model can account for these findings by assuming that
when a member of a stereotyped group (Blacks) has a counter-
stereotypic attribute (well dressed ), this leads to the activation
of a preexisting subtype ( Black businessman) that is viewed as
unusually high on the dimension in question (intelligence).
This example is based on research documenting the existence
of a distinct subtype of Black businessmen (Devine & Baker,
1991). Whereas Blacks were described by the majority of par-
ticipants in that study as unintelligent and were not described
as well dressed by any participant, Black businessmen were de-
scribed by the majority as intelligent and were described by al-
most half of the participants as well dressed. Figure 3 portrays
how the counterstereotypic attribute well dressed may activate
the atypical subtype of Blacks, Black businessmen. IMP can
simulate a contrast effect in which the well-dressed Black person
will be viewed as more intelligent than a similarly well-dressed
White person if one further assumes that the subtype of Black
businessmen is more strongly associated with intelligence than
is White or any of the subtypes of Whites activated by well
dressed.

In this manner our model can readily account for many con-
trast effects. However, it seems unlikely that extreme subtypes
exist in all cases where contrast effects occur. Therefore we also
assume that contrast effects can occur even in the absence of
preexisting extreme subtypes, through causal reasoning. One
may reason, for example, that to achieve strong academic re-
cords, Black people need to overcome many obstacles and so
need to be more competent than White people achieving the
same records.

There are too few demonstrations of contrast effects to permit
an assessment of the question of when stereotypes will provoke
contrast effects rather than the more frequently found null
effects on trait ratings. If we are correct in assuming that con-
trast effects often result from causal reasoning, it seems likely
that such effects may occur when the individuating information
is extremely counterstereotypic. Such extremity is likely to trig-
ger surprise, which, in turn, will lead to controlled processes.

Phenomenon 8: The effects of stereotypes in the presence of
diagnostic individuating information depend on the judgment
task. As we have seen, when subjects are asked to make trait
ratings about a stereotyped individual known to have engaged
in an unambiguous trait-related behavior, the stereotype typi-
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cally has practically no impact on these ratings. A different pat-
tern emerges when subjects given comparable information are
asked to predict the target’s future trait-related behavior or to
1ssess the target’s suitability to jobs requiring trait-related skills.
Here, stereotypes do affect judgment in most cases: Members of
gr-ps stereotyped as more likely to have a given trait are
viewed as more likely to engage in trait-related behaviors and as
more suitable for trait-related jobs even in the presence of clear
individuating information. Thus ethnic stereotypes influenced
judgments about whether a target known to have engaged in
a crime would repeat the crime (Bodenhausen & Wyer, 1985,
Experiments 1 & 2), racial stereotypes affected predictions
about how well a target with strong academic credentials would
do in college (Jackson et al., 1993, Experiments | & 2, for par-
ticipants exposed to a high-ability target), gender stereotypes
affected judgments about the suitability for male and female
jobs of targets with clear academic records ( Dipboye, Fromkin,
& Wiback, 1975, for participants exposed to a high-ability
target; Heneman, 1977) and with clear work background and
experience (Glick et al., 1988; Rosen & Jerdee, 1974a, 1974b),
and gender stereotypes affected predic. _as about the behav-
ioral choices of targets who had previously chosen to engage in
stereotype-consistent or inconsistent activities (Berndt &
Heller, 1986, for college age participants) as well as predictions
about whether targets would behave assertively or passively in
psychological experiments (Beckett & Park, 1995, targets with
photos). Although there are several studies in which stereotypes
did not affect behavioral predictions in the presence of individ-
uating information (Beckett & Park, 1995, for participants ex-
posed to targets without photos; Heneman, 1977, for partici-
pants exposed to low- and medium-ability targets; Jackson et
al., 1993, for participants exposed to a low-ability target; Lock-
sley et al., 1982), assimilation of the targets to the stereotypes is
considerably more common for studies using behavioral predic-
tions as the dependent measure than for studies using traits as
the dependent measure.

Different judgment tasks have been shown to yield different
patterns of stereotypic effects even when applied to the same
target within a single study (Jackson et al., 1993). Several stud-
ies have found that stereotypes affect behavioral prediction
about a target even when they have no impact on the trait rat-
ings of the same target (Berndt & Heller, 1986, for college-age
subjects; Deaux & Lewis, 1984, for ratings of feminine traits;
Glick et al., 1988).

In a series of studies inspired by the current model, Kunda
et al. (1995) showed that when differently stereotyped targets
performed a behavior diagnostic of a given trait, this behavior
undermined the effects of the stereotypes on ratings of the
targets on that trait. Nevertheless, stereotypes still affected pre-
dictions about the targets’ likelihood of engaging in other be-
haviors related to that trait. Thus a construction worker and an
accountant were judged as equally unaggressive after perform-
ing a clearly unaggressive behavior, failing to react to an insult.
Nevertheless, the construction worker was still viewed as more
likely to engage in aggressive behaviors such as punching and
cursing than was the accountant.

We discussed in an earlier section how differently stereotyped
targets who are rated the same on a given trait can nevertheless
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Figure 6. Stereotypes can affect behavioral predictions even when
they do not affect trait ratings (Phenomenon 8). See Table 3 for final
activations of aggressive and punch. In the no-individuating-informa-
tion conditions, the walked away unit is omitted.

be expected to display different behavioral manifestations of
that trait (Phenomenon 2). The same logic applies when a ste-
reotypic trait has been undermined by individuating informa-
tion: When targets’ trait-related behaviors undermine the
effects of stereotypes on how the targets are rated on that trait,
stereotypes may nevertheless affect predictions about which
other trait-related behaviors the targets are likely to engage in.
This will occur if these behaviors are also associated with addi-
tional stereotypic traits that have not been undermined by the
targets’ behavior and so can continue to exert influence on the
behavioral predictions. Accordingly, Kunda et al. (1995) found
that the continuing impact of stereotypes on behavioral predic-
tions even after their impact on traits had been undermined oc-
curred because the behavioral predictions were also influenced
by another stereotypic dimension, social class, which had not
been undermined by the individuating information. The now
unaggressive but still working-class construction worker was
viewed as more likely to punch another than was the equally
unaggressive but upper-middle-class accountant, because such
punching was considered more likely for working-class than for
upper-middle-class people. Indeed, the effect of stereotypes on
the prediction of behaviors was greater for those behaviors more
strongly associated with social class.

Figure 6 portrays a network in which stereotypes affect trait-
related predictions about a target’s behavior even though they
do not affect how the target is rated on that trait. It may be seen
that accountant has an inhibitory link with aggressive whereas
construction worker has an excitatory link with aggressive. Ag-
gressive, in turn, has an excitatory link with punch. Therefore,
as seen in Table 3, in the absence of individuating information,
both aggressive and punch are more strongly activated for the
construction worker than for the accountant. When the target is
observed performing an unaggressive behavior, failure to react
to an insult, this behavior strongly inhibits gggressive. As seen
in Table 3, aggressive receives comparable low activation for the
construction worker and for the accountant—the effect of the
stereotype on ratings of this trait has been undermined. But the
stereotype nevertheless continues to affect the activation level of
the aggressiveness-related behavior punch because punch is also
associated with other aspects of the stereotypes that are rela-
tively unaffected by the behavior.

In this manner our model can readily account for the finding
that, in the presence of diagnostic individuating information,

stereotypes can affect predictions about the target’s probable
trait-related behavior even though they do not affect how the
target is rated on that trait. In contrast, this finding poses a seri-
ous problem for the serial models proposed by Brewer ( 1988)
and by Fiske and Neuberg ( 1990) because those models provide
no reason for distinguishing among different judgment tasks.

Another judgment task that may be affected by stereotypes is
causal attribution. Here, subjects are asked to decide what
caused the target’s behavior, typically by rating the extent to
which the behavior was caused by the target’s internal disposi-
tions and by external, situational factors. Stereotypes typically
do affect attributions, such that behaviors are more likely to be
viewed as caused by internal dispositions when consistent with
a stereotype than when inconsistent with it. For example, weak
academic credentials were attributed more to ability when char-
acterizing a Black person than a White person (Jackson et al.,
1993), and successful performance on a masculine task was at-
tributed more to ability for a male than for a female (Deaux &
Emswiller, 1974). (For similar results, see also Duncan, 1976;
Feather & Simon, 1975; Hewstone & Ward, 1985; Macrae &
Shepherd, 1989; D. Taylor & Jaggi, 1974; Yarkin, Town, & Wall-
ston, 1982). Analysis of the relative impact of the different po-
tential causes on behavior is a task that, by its very nature, de-
mands controlled, inferential processes ( Trope, 1986, in press).
In so arguing, we do not wish to challenge the view that the early
stages of attribution can be carried out automatically (Gilbert,
1989). The judgments performed in these early stages are the
identification of behavior and the characterization of actors in
trait terms, tasks that we, too, assume can be automatic. But the
attribution of behaviors to different causes is a different kind of
task, more laden with causal reasoning than are trait character-
izations. Indeed, subjects appear to make attribution judgments
more slowly than they make trait judgments, suggesting that at-
tribution judgments are less automatic than trait ratings (Smith
& Miller, 1983). Therefore, the effects of stereotypes on causal
attribution cannot be accounted for by the more automatic pro-
cesses simulated by IMP and are better accounted for by higher
order causal reasoning of the sort modeled by Read and his col-
leagues { Read & Miller, 1993 ) or of the sort proposed by Trope
{1986, in press).

Phenomenon 9: Stereotypes sometimes affect impressions in
the presence of uncertain information. So far, we have dis-

Table 3

Activation Level of Aggressive and Punch for Different
Stereotypes in the Absence of Individuating Information and
in the Presence of the Diagnostic Individuating Information
Walked Away From an Insult, an Unaggresszve

Behavior (Phenomenon 8)
No individuating Unaggressive
information behavior
Stereotype Aggressive  Punch  Aggressive  Punch
Accountant -.58 =71 —.80 =72
Construction worker .50 .60 -.70 -.04
Difference 1.08 1.31 .10 .68
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cussed the effects of stereotypes on impressions in the presence
of diagnostic information that is assumed to be true—behaviors
that the target is known to have performed, or traits and back-
ground information known to characterize the target. We next
turn to a different kind of judgmental task, one in which per-
ceivers need to determine whether a member of a stereotyped
group had performed a given behavior, in the presence of incon-
clusive evidence. This is the task facing a juror trying to deter-
mine whether or not a defendant is guilty. Many other everyday
judgments are likely to be based on uncertain evidence, but,
with one exception (Macrae et al., 1992, for participants ex-
posed to a low-credibility source), all of the research in which
participants were given uncertain evidence about whether or
not a behavior occurred examined assessments of whether or
not the target was guilty of criminal behavior. Research on the
effects of stereotypes on such assessment of guilt is typically dis-
cussed in the same breath as research on the effects of stereo-
types on impressions in the presence of certain individuating
information, and findings from research on guilt assessment are
assumed to have implications for the question of how stereo-
types are combined with individuating information assumed to
be certain. But from our perspective, the two kinds of judgment
tasks are inherently different. Whereas stereotypes and certain
individuating information may be integrated in a relatively au-
tomatic way, through spreading activation, the task of determin-
ing whether or not a behavior occurred seems to require reli-
ance on more controlled processes involving causal reasoning
and explanation. A juror needs to evaluate the credibility of
each piece of evidence and decide whether the full set is best
explained by innocence or by guilt. Models of such explanatory
reasoning have been developed by Thagard ( 1989) and by Read
and Miller (1993). IMP models only a much simpler kind of
automatic inference pattern in which the excitatory and inhibi-
tory associations of a stereotype produce judgments.

Research examining the effects of stereotypes on guilt judg-
ments made by subjects operating under normal conditions
(i.e., no unusual mood or stress; we discuss the effects of these
factors on judgment in a later section) has yielded mixed re-
sults. Several studies have found that stereotypes do affect judg-
ments, so that members of groups stereotyped as likely to per-
form a given crime are viewed as more likely than members of
other groups to be guilty of that crime (Bodenhausen, 1988;
Bodenhausen & Lichtenstein, 1987; Klein & Creech, 1982; Ug-
wuegbu, 1979). However, there are also several studies involv-
ing comparable crimes in which comparable stereotypes had no
effects on judgments of guilt likelihood (Bodenhausen, Kramer,
& Susser, 1994; Bodenhausen, Sheppard, & Kramer, 1994; Ug-
wuegbu, 1979, for participants given strong and weak
evidence).

It is difficult to tell from existing research when stereotypes
will affect guilt judgments and when they will not. There is some
evidence that stereotype effects may be more likely when the
evidence is ambiguous, rather than strong or weak (Ugwuegbu,
1979). However, most studies that obtained no stereotype
effects used ambiguous evidence, consisting of items implying
guilt as well as items implying innocence. It remains possible
that slight increases in the extent to which the evidence appears
conclusive may suffice to eliminate stereotype effects. It has also

been suggested that stereotype effects may be more likely when
subjects process the evidence with the goal of performing a com-
plex task such as guilt assessment than when they process it with
the goal of performing a simpler task such as trait evaluation
(Bodenhausen & Lichtenstein, 1987). But several studies in
which subjects expected to make guilt judgments also failed to
yield stereotype effects (Bodenhausen et al., 1994). Some of the
effects of stereotypes on guilt judgments may be due to the
effects of the stereotypes on interpreting the evidence, as sug-
gested by the finding that the effects of stereotypes were elimi-
nated when the stereotype was presented only after the evidence
and so could not affect its interpretation (Bodenhausen, 1988).

In sum, further research is necessary to determine when ste-
reotypes affect judgments of guilt. It is important to note, how-
ever, that this kind of judgment is quite different from the judg-
ment that subjects are called on to make as they form impres-
sions of people known to have performed certain behaviors in
that it is much more likely to require controlled processes.
Therefore, the findings about how stereotypes affect guilt judg-
ments may have little implication for the question of how ste-
reotypes are integrated with individuating information that is
viewed as certain.

Stereotypes and Nondiagnostic Individuating
Information

So far, we have discussed the effects of individuating informa-
tion that is diagnostic of the judgments that subjects are asked
to make. There has also been considerable interest in how ste-
reotypes affect judgments of targets in the presence of individu-
ating information that is nondiagnostic of these judgments, that
is, irrelevant to them. Following Hilton and Fein (1989), we
distinguish between truly irrelevant information, that is, trivial
information that is not diagnostic of any aspects of personality,
and pseudo-relevant information, that is, information that is
irrelevant to the judgment in question but that is diagnostic of
other aspects of personality.

Phenomenon 10: Stereotypes affect impressions in the pres-
ence of truly irrelevant information. Truly irrelevant, trivial
behaviors appear not to affect the impact of stereotypes on judg-
ment. Thus, when targets of different gender, profession, or col-
lege major are known to have performed uninformative behav-
iors such as get a haircut, find 20 cents, arrive in class on time,
or have a slice of pizza, the stereotypes associated with these
targets do affect judgments about their stereotypic traits and
trait-related behaviors ( Hilton & Fein, 1989; Krueger & Roth-
bart, 1988; Locksley et al., 1980, Experiment 2; Macrae et al.,
1992; Rasinski et al., 1985). Professional stereotypes also ap-
pear to affect impressions in the presence of minimal biograph-
ical information such as name, age, and address ( Yzerbyt, Scha-
dron, Leyens, & Rocher, 1994; significance not reported). Two
out of the three of these studies that permit comparison of the
effects of stereotypes in the presence of the truly irrelevant indi-
viduating information to their effects in its absence found that
the effects of stereotypes were not diluted by the nondiagnostic
individuating information ( Hilton & Fein, 1989, Experiment 2;
Locksley et al., 1980, Experiment 2). The third one did obtain
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significant but relatively weak dilution (Hilton & Fein, 1989,
Experiment 3).

Overall, then, it appears that the effects of stereotypes on im-
pressions of targets are typically not mitigated by the presence
of truly nondiagnostic, trivial individuating information about
these targets. This highly intuitive finding requires little expla-
nation: There is no reason to expect information to affect judg-
ments to which it is completely irrelevant. In our IMP simula-
tion, trivial information has no associations with any traits or
trait-related behaviors and so has no impact on their activation
levels.

Phenomenon 11: Nondiagnostic but pseudo-relevant informa-
tion can eliminate or dilute the effects of stereotypes. It is also
the case, however, that nondiagnostic information often elimi-
nates or dilutes the effects of stereotypes on impressions. This
pattern is typically found for pseudo-relevant information, that
is, information that is nondiagnostic of the traits or behaviors in
question but is diagnostic of other aspects of personality. Several
studies have found that pseudo-relevant individuating informa-
tion can completely eliminate the effects of stereotypes on judg-
ments of the target. Thus a description of a student that in-
cluded information about academic record, parents’ occupa-
tions, and college friends, all of which were quite unremarkable
for college students and unrelated to the dimension of self-con-
trol, sufficed to eliminate the effects of the stereotypes of night
and day people on ratings of the student’s self-control and other
stereotypic traits (Locksley et al., 1982 ). Similarly, in the pres-
ence of comparable pseudo-relevant but nondiagnostic infor-
mation, gender had no effect on ratings of targets on gender-
related traits (Glick et al., 1988; Hilton & Fein, 1989, Experi-
ment 1), and college majors had no effect on predictions of
targets’ shock tolerance and movie attendance (Nisbett et al.,
1981, Experiment 3).

Several other studies have found that stereotypes do affect
judgments about targets in the presence of such nondiagnostic
but pseudo-relevant information, but typically these effects are
diluted, that is, weaker than the effects of the stereotype in the
absence of the individuating information. In the presence of
nondiagnostic but pseudo-relevant information about targets,
college majors affected predictions of targets’ shock tolerance
and movie attendance (Nisbett et al., 1981, Experiments 1 and
2) and ratings of target competitiveness (Hilton & Fein, 1989,
Experiments 2 and 3), and gender affected ratings of the target’s
gender-related traits (Heilman, 1984) and suitability for gender-
related jobs (Glick et al., 1988). Four out of the five of these
studies that permit comparison of the effects of stereotypes in
the presence of nondiagnostic but pseudo-relevant individuat-
ing information to their effects in its absence found that the
effects of stereotypes were diluted by the nondiagnostic individ-
uating information ( Hilton & Fein, 1989, Experiments 2 and 3;
Nisbett et al., 1981, Experiments | and 2).

Because there is little evidence bearing on the mechanisms
underlying the dilution effect, our account of this effect is spec-
ulative. We propose that the diluting effect of pseudo-relevant
information occurs because this information gives rise to the
stereotype of ordinary, average person. Nondiagnostic informa-
tion found to dilute or eliminate the effects of stereotypes typi-
cally portrays the individuals as bland, unremarkable, and aver-

self-controlled

Figure7. The effects of stereotypes are diluted in the presence of non-
diagnostic individuating information (Phenomenon 11). The differ-
ence in activation levels of self-controlled under night person and day
person decreases as the number of nondiagnostic pieces of information
increases.

age. Consider, for example, the following information: “Gene
W. has an IQ of 118 and does fairly well in his college classes.
His mother works as a nurse and his father is a lawyer in the
town where Gene grew up. Gene has a couple of friends in col-
lege, one of whom went to the same high school as he did.” This
information is nondiagnostic of self-control (Locksley et al.,
1982). But it does bring to mind an average, typical college stu-
dent. We assume that the stereotype of the typical, ordinary per-
son inhibits all other stereotypes. This is because any other ste-
reotype is noteworthy only inasmuch as it implies that members
of the stereotyped group differ systematically from ordinary
people.

As shown in Figure 7, the stereotype of ordinary person in-
hibits the observed stereotypes and so undermines their impact
on judgment. In the absence of any individuating information,
self~controlled has positive activation for a day person and nega-
tive activation for a night person, and the difference between
these two activation levels (i.e., the effect of stereotypes) is sub-
stantial (.78). In the presence of the five pieces of individuating
information depicted in Figure 7, this difference becomes much
smaller (.18). Additional simulations indicated that, consistent
with empirical findings (Nisbett et al., 1981 ), the effects of ste-
reotypes decreased, that is, there was a greater dilution effect, as
the number of items of nondiagnostic information increased.
For example, the difference in the activation levels of self-con-
trolled for day person and for night person was reduced to .42 in
the presence of two items, and further reduced to .26 in the
presence of four items. The successful simulation of these em-
pirical findings suggests that our account is plausible. However,
further empirical work is necessary to examine the veracity of
our assumptions about the role of the stereotype of the ordinary
person in producing the dilution effect. ‘

Occasionally, stereotypes will affect impressions in the pres-
ence of pseudo-diagnostic information because the information
becomes diagnostic when it characterizes members of stereo-
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typed groups. Such stereotype-driven construal could change
the meaning of the pseudo-diagnostic behaviors. For example,
the behavior “recently bought the latest book of a best-selling
author” appears nondiagnostic of aggression when described
alone. But a construction worker said to engage in this behavior
may be envisioned as buying a murder story, and a housewife as
buying a romance. Thus construed, the behaviors appear
differentially diagnostic of aggression. Therefore, the construc-
tion worker who bought a best-seller may be viewed as more
aggressive than a housewife who bought a best-seller (Krueger
& Rothbart, 1988 ) because the two are assumed to have bought
different books (Kunda & Sherman-Williams, 1993). In a sim-
ilar vein, Kunda and Sherman-Williams (1993) found that
when a car salesman or a librarian were known to have engaged
in a behavior that seems relatively nondiagnostic of extraver-
sion, attending a party organized by their employer where they
knew very few people, this information was construed quite
differently as a function of the stereotypes, and the stereotype-
driven construals were diagnostic of extraversion. The car sales-
man was assumed to have engaged in highly extraverted behav-
iors such as introducing himself to many people, whereas the
librarian was assumed to have been relatively reserved. The
effects of stereotypes on ratings of targets’ extraversion in the
presence of the relatively nondiagnostic attendance at the party
were mediated by the extraversion of subjects’ highly diagnostic
construals of how the target behaved there.

To summarize, it appears that truly nondiagnostic, trivial be-
haviors have little impact on the effects of stereotypes on im-
pressions of the persons they characterize. In contrast, pseudo-
relevant information that is diagnostic of personality in general
but not of the specific judgment subjects are asked to make
tends to dilute or eliminate the effects of stereotypes. According
to our model, stereotypes continue to affect judgment in the
presence of truly nondiagnostic information because such in-
formation has no associations with the characteristics relevant
to the judgment in question. And the effects of stereotypes are
diluted or eliminated in the presence of pseudo-diagnostic in-
formation because this information gives rise to the stereotype
of an ordinary person, which dampens the effects of stereotypes.
On occasion, stereotypes may affect judgments of targets in the
presence of either type of nondiagnostic information if different
stereotypes cause this information to be construed as differen-
tially diagnostic of these judgments.

Stereotypes and Other Stereotypes

Phenomenon 12: A stereotype can influence the activation of
subtypes of another stereotype. In most research on the effects
of stereotypes on impressions, participants are informed that a
target individual belongs to a single stereotyped group—typi-
cally a particular race, gender, profession, or college major—
and the effects of that group’s stereotype on impressions of the
target are examined. Real people, however, belong to multiple
social categories. Thus, we may encounter a White female doc-
tor, a Black male political-science major, and so on. In some
cases, perceivers may classify such individuals into preexisting
subtypes. For example, Devine and Baker (1991) showed that
people have subtypes for the combinations Black businessman
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and Black athlete. And Brewer (1988) argued that people may
have distinct subtypes for combinations of the most important
social categories: gender, race, age, and profession. Thus Brewer
assumes that people may have separate representations for
young and old businessmen, for male and female doctors, and
for many comparable combinations.

It is unlikely, however, that people have preexisting represen-
tations for all possible combinations of all stereotypes. When
people encounter novel combinations of stereotypes, these may
be integrated into coherent impressions of the target through
the same processes used to integrate any other types of infor-
mation. When an individual is known to belong to one stereo-
typed group, this knowledge may determine how one interprets
information about other stereotyped groups to which that indi-
vidual belongs. One stereotype may lead to the activation of par-
ticular subtypes of the other. Thus Kunda et al. (1990) reported
that some subjects described a person known to be Harvard ed-
ucated and a carpenter as an innovative master carpenter. And
Hastie, Schroeder, and Weber (1990) reported that some sub-
jects described a person known to be male and a nurse as a psy-
chiatric nurse. According to our model, the relatively atypical
subtype of carpenter, master carpenter, may have been activated
because it had excitatory links with Harvard educated and its
associates (e.g., at top of profession), whereas the more typical
meanings of carpenter were inhibited by Harvard educated.
This process could also account for the finding that the descrip-
tions of people belonging to two stereotyped groups often con-
tain emergent attributes, that is, attributes that are not used to
describe members of either of the constituent stereotypes
(Hastie et al., 1990; Kunda et al., 1990). This would occur if
the atypical subtype activated is associated with attributes that
are unique to it. For example, the Harvard-educated carpenter
could be artistic, even though neither carpenters nor Harvard-
educated people are viewed as artistic, if the activated subtype
master carpenter is believed to be artistic.

Our model would also suggest that the many stereotypes ap-
plicable to an individual could jointly determine that individu-
al’s probable traits and behaviors. When two stereotypes have
different associations with a given trait, these associations may
constrain each other. For example, a feminist is viewed as well
educated, and a bank teller as not well educated. When a person
is known to be a feminist and a bank teller, well educated will
therefore be activated by feminist and inhibited by bank teller,
and so its uitimate activation may be intermediate to those ob-
tained when each of the stereotypes is presented alone. Kunda
et al. (1990) report such averaging for this particular example
as well as for a substantial proportion of the combinations they
examined. IMP easily simulates such results.

Phenomenon 13: Combinations of stereotypes and traits can
be creative. 'We described how some of the findings on how
people combine social stereotypes may result from automatic
processes. There is reason to believe, however, that people often
turn to more elaborate causal reasoning when attempting to
reconcile how a person could belong to two different groups
whose stereotypes have conflicting implications. Kunda et al.
(1990) found that many participants used causal reasoning in
their open-ended descriptions of persons belonging to conflict-
ing stereotypes. For example, a person who was gay and a con-
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struction worker was described as “compensating for his ‘unu-
sual’ tendencies by taking a job that is considered ‘manly.” >
Similar examples were reported by Hastie et al. (1990). Kunda
et al. (1990) also found that subjects were more likely to gener-
ate such causal accounts the more surprising they found the
combination, suggesting that causal reasoning was triggered by
surprise.

Research on how people combine social stereotypes has also
found many examples of emergent attributes, that is, attributes
that are used to characterize a person belonging to multiple ste-
reotypes even though they are not used to describe persons be-
longing to any one of the constituent stereotypes (Hastie et al.,
1990; Kunda et al., 1990). Emergent attributes may result from
automatic processes, as described earlier; but they may also re-
sult from causal reasoning. For example, a person described as
Harvard educated and a carpenter was viewed as more likely to
be nonmaterialistic than was a person belonging to each of those
categories alone. This attribute seems likely to be the product
of a causal analysis—perceivers assume that since a Harvard-
educated person can choose more profitable careers, this person
must be nonmaterialistic to have chosen to become a carpenter.
Participants reported many examples of such explicit causal
analyses (Kunda et al., 1990). It is often difficult to tell whether
a particular emergent attribute resulted from this kind of causal
reasoning or from more automatic spreading activation in
which an unusual subtype of one stereotype is boosted by the
other stereotype (in this example, one may evoke the subtype of
the Harvard-educated hippie, who is believed to be
nonmaterialistic). But it seems likely that both types of pro-
cesses contribute to the combination of stereotypes.

Controlled, inferential processes are similarly implicated in
research on how people combine different personality traits to
form a coherent impression. Subjects asked to describe a person
characterized by conflicting traits often resolve the conflicts
through causal reasoning ( Asch & Zukier, 1984). Asch and Zu-
kier outlined several modes used by subjects to resolve conflict
among traits. Although some of these modes may imply auto-
matic processes, several common modes of resolution clearly
involve causal analysis. These include cause—effect reasoning,
in which one trait is viewed as the reason for the other (e.g.,
“dependence often breeds hostility”) and means—end analysis,
in which one trait is viewed as a means for accomplishing the
other (e.g., “to be kind it is sometimes necessary to be strict™).
Comparable causal reasoning has also been used by subjects
describing persons characterized by congruent traits (Casselden
& Hampson, 1990). In these studies, the causal reasoning may
have been triggered not only by surprise but also by explicit
instructions to describe “how these qualities may be related”
(Asch & Zukier, 1984) or how they “go together in a person”
(Casselden & Hampson, 1990), which appear to encourage
causal reasoning.

IMP does not model this kind of causal reasoning. However, we
believe that the products of causal reasoning may be integrated
with and constrained by other information known to characterize
the individual, through the processes modeled by IMP.

Order Effects

All of the phenomena discussed so far focus on how perceivers
who have no prior expectations about the target persons form

impressions of these persons after observing several of their
characteristics simultaneously. Many everyday encounters with
strangers have this format. For example, on meeting a new per-
son, one may notice simultaneously that she is White, female,
attractive, well dressed, and nervous. We have concentrated on
the impressions formed in such encounters with strangers be-
cause they have been the focus of most of the research on how
stereotypes and individuating information affect impressions.

But in everyday life people do not interact only with strangers
and do not always obtain all their information about a given
person at the same time. One often has prior expectations about
others. One may observe a person doing one thing today and
something else tomorrow. One may notice or be told about a
person’s gender or race before one has had an opportunity to
observe this person’s behavior. Or one may observe a person’s
behavior before finding out his or her profession. There is rea-
son to believe that the order in which information about a per-
son is observed will affect one’s impression of this person. In a
classic experiment, Asch (1946 ) showed that a person will be
viewed as more likable when described as “intelligent-industri-
ous-impulsive—critical-stubborn-envious” than when de-
scribed by the very same list of traits presented in the opposite
order (see also Jones & Goethals, 1972). In Asch’s view, this
primacy effect occurred because some of the same traits gain
a positive meaning when preceded by a positive trait such as
intelligent but gain a negative meaning when preceded by a neg-
ative trait such as envious. For similar reasons, stereotypes may
have greater impact on impressions when observed before
rather than after individuating information has been observed
(e.g., Bodenhausen, 1988).

IMP can readily model such primacy effects. To simulate or-
der effects, we first run IMP with only the first piece of observed
information and its associates. For example, to simulate Asch’s
(1946) findings, the network is initially given only the informa-
tion that the person is intelligent. Intelligent is strongly associ-
ated with traits such as sensible that make a person likable, and
weakly associated with traits such as arrogant that make a per-
son dislikable. After the network has settled, we run it again,
adding another piece of observed information, stubborn. This
second run differs importantly from all the simulations we have
presented so far. In our previous runs, all units start off with the
same activation of close to zero because the perceiver is assumed
to know nothing about the target to begin with. In contrast, in
this second run, the units start off with the activation values on
which the network has settled after the first run, that is, after
observing the first piece of information about the target. There-
fore, because likable has become strongly activated following
the first run, it can now color the interpretation of stubborn.
Stubborn is strongly associated with dislikable traits such as
bullheaded and weakly associated with more likable traits such
as persevering. Because the second run began with likable
strongly activated, the more likable aspects of stubborn will be
more strongly activated than they would have been if stubborn
were presented alone. Thus we find that if IMP is given first the
information that the person is intelligent and then the informa-
tion that the person is stubborn, /ikable ends up with stronger
activation than it does when IMP is given the same observed
traits in the opposite order. For the sake of simplicity, our exam-
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ple focused on only two characteristics that are observed in
different orders. The same procedure of sequential runs, each
beginning with the values obtained from the previous one, can
be used to model successive observations of any number of
characteristics.

Summary

We have shown that our parallel-constraint-satisfaction the-
ory of impression formation can account for most findings re-
ported in the stereotype literature. Our review of this literature
led to the following conclusions: Stereotypes can affect the
meaning of behavior and traits, and these can affect the meaning
of stereotypes. Stereotypes affect ratings of individuals in the
absence of individuating information. Their impact in the pres-
ence of individuating information depends on the ambiguity of
this information and on the judgment task. Stereotypes typi-
cally do not affect trait ratings in the presence of unambiguous
diagnostic information but do affect trait ratings in the presence
of ambiguous diagnostic information by affecting the construal
of this information. Stereotypes do affect trait-related behav-
ioral predictions even when their impact on the traits has been
undermined by individuating information because of the asso-
ciations of the predicted behaviors with other stereotypic traits.
Stereotypes do affect impressions in the presence of trivial non-
diagnostic information, but their impact is diluted or elimi-
nated in the presence of pseudo-diagnostic individuating infor-
mation that has implications for other aspects of the target’s
personality. And multiple stereotypes can jointly affect impres-
sions of a person, by affecting each other’s meaning. All of these
findings can be modeled by IMP’s constraint networks, which
suggests that these phenomena may be due to relatively auto-
matic processes that require little conscious inference.

We also pointed to a small number of phenomena that do
seem to imply more controlled processes involving conscious
inference and elaborate causal reasoning. These include cre-
ative combinations of surprising pairs of stereotypes or traits,
and the creation of novel subtypes to account for individuals
whose attributes strongly violate their group’s stereotype. The
phenomena that require causal reasoning appear to occur when
perceivers are confronted with particularly surprising combina-
tions of information (Kunda et al., 1990). We also suggested
that certain tasks require causal reasoning. These include as-
sessment of the causes underlying behavior and assessment of
guilt in the presence of uncertain evidence. Controlled infer-
ence may also be triggered by instructions that emphasize rea-
soning and by motivation.

Comparison With Serial Theories

Our parallel processing model of impression formation as-
sumes that stereotypes and individuating information constrain
each other’s meaning and jointly influence impressions. These
ideas are not entirely incompatible with the serial models devel-
oped by Brewer (1988 ) and by Fiske and Neuberg ( 1990). Both
serial models posit that, under some circumstances, stereotypes
and individuating information will jointly contribute to impres-
sions. In Brewer’s model, such joint influence occurs when in-

formation about the target is personalized and perceivers engage
in bottom-up processes. When such personalization occurs, the
stereotype is represented as but one feature of the target, to be
integrated with other target information. In Fiske and Neu-
berg’s model, stereotypes and individuating information will
both influence impressions, albeit to different degrees, when
perceivers engage in processes that fall in the midrange of their
hypothesized continuum. The notion that the integration of ste-
reotypes with individuating information occurs through paral-
lel processes is compatible with both Brewer’s and Fiske and
Neuberg’s models. Indeed, Fiske and Neuberg ( 1990) raise this
possibility.

Although our model and the serial ones may agree on how
stereotypes are integrated with individuating information, they
clearly differ in their assumptions about when such integration
will take place. We assume that whenever stereotypes and indi-
viduating information are both observed, they will jointly in-
fluence impressions. In contrast, both Brewer's (1988) and
Fiske and Neuberg’s (1990) models assume that processes in
which stereotypes are integrated with individuating informa-
tion occur, if at all, only after stereotype-dominated processes
have failed to account for the information at hand or failed to
satisfy one’s goals. Thus, in our model, stereotypes are given no
special status and are treated no differently from any other type
of information. But in the serial models stereotypes play a do-
minant role in impression formation, in that stereotype-driven
processes take priority over more personalized, individuated
ones. Our model does allow stereotypes to dominate impres-
sions when they are observed before individuating information,
through primacy effects. But it also allows individuating infor-
mation to dominate impressions in the same way when it is ob-
served first, and assumes that both kinds of information have
equal status when they are observed simultaneously. We also
suggest that stereotypes will appear to dominate impressions
when they have stronger or more numerous associations with
the dependent measures than does the individuating informa-
tion and when they are less open to multiple construal than the
individuating information. However, we maintain that individ-
vating information will also appear to dominate impressions
when the reverse conditions hold true.

Our parallel-constraint-satisfaction theory and computa-
tional model have several advantages over the serial models pro-
posed by Brewer ( 1988 ) and by Fiske and Neuberg (1990). Our
theory has greater explanatory breadth in that it can account
for the full range of findings concerning how different sources of
information about a person are influenced by each other and
are integrated to form a coherent impression. Our account also
possesses greater precision and simplicity and avoids the need
for the potentially problematic distinction between stereotypes
and individuating information. We now elaborate on each of
these advantages.

Explanatory Breadth

There are several phenomena that are more readily explained
by our theory than by the alternative, serial ones. The most im-
portant of these is the finding that the effects of stereotypes de-
pend on the nature of the judgment task: Clear diagnostic indi-
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viduating information undermines the effects of stereotypes on
ratings of the target’s traits but does not undermine the effects of
stereotypes on predictions about the same target’s future trait-
related behavior (Kunda, Sinclair, & Griffin, 1995). This find-
ing is problematic for the serial models, which assume that the
key to understanding the effects of stereotypes and individuat-
ing information on impressions lies in identifying the appropri-
ate kind of processing that the perceiver engages in. In those
models, stereotypes, individuating information, and goals de-
termine whether the target will be processed through category-
based, attribute-based, or intermediate processes. The models
imply that the kind of process engaged in should determine the
effects of the different kinds of information on all dependent
measures. When category-based processes prevail, the stereo-
type should affect both trait ratings and behavioral predictions.
And when individuating processes prevail, the stereotype
should affect neither; there is no reason to distinguish among
measures. In contrast, the differential effects of stereotypes on
traits and on behavioral predictions fall naturally out of our
model as a function of the patterns of associations among traits,
behaviors, and the different aspects of stereotypes (see Fig-
ure6).

The serial models, which assume that one stereotype prevails
at a time, also have trouble accounting for findings showing that
multiple stereotypes can jointly affect impressions. This is a se-
rious problem, because most individuals belong to multiple cat-
egories, and perceivers base their impressions on more than one
category (Hastie et al., 1990; Kunda et al., 1990). Brewer’s
(1988) model partially addresses this issue by assuming preex-
isting representations of combinations of the most important
stereotypes. And indeed, there is reason to believe that perceiv-
ers often do categorize individuals at the level of preexisting sub-
types, such as Black woman, that combine race and gender
(Stangor, Lynch, Duan, & Glass, 1992). Fiske and Neuberg
(1990) assume that one of the many social categories that a
person belongs to will be selected to function as the dominant
stereotype, and describe the factors affecting this selection. But
both Brewer’s and Fiske and Neuberg’s models have trouble ac-
counting for how novel combinations of stereotypes can jointly
influence impressions. In contrast, our model can integrate
multiple stereotypes much as it integrates any other sources of
information.

Simplicity

The serial models assume that the diverse phenomena that
we have discussed each arise from a different kind of process
occurring at different stages of impression formation. For ex-
ample, Fiske and Neuberg (1990) postulated that stereotypes
affect the meaning of attributes through confirmatory categori-
zation of these attributes; behavior-driven recruitment of atypi-
cal subtypes of a stereotype results from recategorization, after
a failed initial categorization; and integration of attributes oc-
curs through piecemeal processes, after both initial categoriza-
tion and recategorization have failed. Brewer (1988) also as-
sumed that these phenomena result from different kinds of pro-
cesses. In contrast, we parsimoniously account for all of these
phenomena through the same basic process of parallel con-
straint satisfaction.

Precision

Earlier models remained vague about the structure and pro-
cesses affecting impression formation. In contrast, we have
spelled out the mechanisms that we propose in sufficient detail
that they can be simulated by a running computer program.
The program IMP provides not only qualitative simulations of
the major phenomena concerning impression formation but
also quantitative output that can be compared with the results
of psychological experiments (see, for example, Tables 1-3).

Avoiding the Distinction Between Stereotypes and
Individuating Information

The final advantage we claim for our theory of impression
formation is that it does not require the problematic distinction
between stereotypes and individuating information that plays a
central role in Brewer’s (1988) and in Fiske and Neuberg’s
(1990) models. In both models stereotypes dominate impres-
sions, and individuating information is used only to help cate-
gorize or recategorize the target unless there is strong pressure
to form an individuated impression, in which case the stereo-
types play a subsidiary role. But it is not always clear which
kinds of information constitute a stereotype and which consti-
tute individuating information. For example, would one want
to consider terms such as sociable, brainy, or athletic to be indi-
viduating information or stereotypes? All of these terms are
traits, which are typically considered to be individuating infor-
mation, but in what way do they differ from stereotypes? Struc-
turally, these and many other trait terms seem comparable to
stereotypes. Both involve rich networks of associations includ-
ing other traits as well as behavioral and physical expectations.
One may imagine a sociable or a brainy type of person much as
one imagines a lawyer or a feminist. As with many nonsocial
concepts, both traits and stereotypes can be organized hierar-
chically (Cantor & Mischel, 1979; Hampson, John, & Gold-
berg, 1986). Some broad and abstract superordinate traits such
as extraverted or introverted may be less rich and differentiated
than some narrow stereotypes such as comedian or politician
(Andersen & Klatzky, 1987). But traits, like stereotypes, vary
in breadth (Hampson et al., 1986), and some less abstract sub-
ordinate traits such as sociable or brainy may be more rich and
differentiated than some broad superordinate stereotypes like
woman or American,

It is also difficult to distinguish among traits and stereotypes
on the basis of reference class. Stereotypes, it may be argued,
refer to knowledge structures about human social groups
(Hamilton & Sherman, 1994). But what constitutes a social
group? Demographics, professions, and roles are typically used
as the basis for grouping. But it may be just as meaningful to
group people according to their intelligence or sociability, attri-
butes that are typically viewed as individuating information.
Thus many attributes that are typically viewed as individuating
information appear indistinguishable from stereotypes both
structurally and in terms of reference class.

The distinction becomes even more problematic when one
considers that in real life, unlike in experiments, perceivers of-
ten do not observe social categories directly. Rather, these need
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to be inferred from the target’s attributes. Thus, one does not
observe a wealthy, educated, Black comedian. Instead, one ob-
serves a person with a certain skin color, clothes, accent, vocab-
ulary, behavior, and many other attributes from which the per-
son’s membership in various social categories may be inferred.
If one assumes that such complex arrays of features will give
rise to only one category that will then dominate impressions,
one must also assume that the same features can count some-
times as stereotypes and sometimes as individuating informa-
tion. Thus the attribute well dressed may trigger social class on
some occasions, and so function as a stereotype, but may func-
tion as individuating information on other occasions. In a sim-
ilar way, the behavior zells jokes may either trigger the stereotype
of comedian or function as individuating information. The dis-
tinction between stereotypes and individuating information
thus becomes based on the role that the information plays in a
given impression formation task rather than on any inherent
structural differences between the two classes of information.
The serial models proposed by Brewer (1988) and Fiske and
Neuberg (1990) assume that although some features, such as
gender, race, or social roles, are more likely than others to serve
as the dominant stereotype, the selection of the dominant ste-
reotype also depends on transient factors such as the feature’s
accessibility and contextual salience and the perceiver’s mood
and goals. Fiske and Neuberg (1990) ultimately resolve the
problem of definition in a somewhat circular manner, by con-
cluding that a feature constitutes a category if it functions as a
category, that is, dominates impressions. This solution, how-
ever, robs the distinction between stereotypes and individuating
information of much of the meaning and connotations that it
typically carries.

The distinction between stereotypes and individuating infor-
mation is not an issue from our perspective, because we give the
two classes of information equal status. The effects of informa-
tion on impressions do not depend on whether this information
constitutes a stereotype or individuating information but on its
unique pattern of associations with other information.

Do Stereotypes Dominate Impressions?

Unlike the serial models, our account does not assume that
stereotypes dominate impressions, or that they are used earlier
and more automatically than are other types of information.
Because the view that stereotypes dominate impressions has
gained considerable acceptance (Hamilton & Sherman, 1994),
we argue next that the evidence that stereotypes dominate im-
pressions is inconclusive at best, and that there are reasons to
believe otherwise. We begin by discussing the three major argu-
ments for the dominance of stereotypes and then present evi-
dence that stereotypes do not dominate impressions in the pres-
ence of individuating information.

Evaluating the Arguments for the Dominance of
Stereotypes

1. Stereotypes are pervasive. Much of the argument for the
dominance of stereotypes rests on their pervasive impact on im-
pressions and on the interpretation of individuating informa-

tion (Fiske & Neuberg, 1990). We have shown, however, that
we can account for the full range of stereotypic effects without
assuming that stereotypes dominate impressions.

2. Stereotypes serve as heuristics. 1t has been suggested
that stereotypes function as heuristics in that they are applied
automatically and require few cognitive resources. The use of
individuating information, in contrast, is more effortful, and
so this information is used only when perceivers have sufficient
resources and are motivated to form accurate impressions. This
argument rests on the claim that stereotypes are more likely to
dominate impressions in the presence of individuating infor-
mation when perceivers have limited cognitive resources. Evi-
dence marshaled to support this view consists of the findings
that stereotypés have greater impact on impressions when re-
sources are limited because perceivers are not at their optimal
time of day (Bodenhausen, 1990), because they are cognitively
busy (Gilbert & Hixon, 1991; Pendry & Macrae, 1994), or be-
cause they are happy (Bodenhausen, Kramer et al., 1994) or
angry (Bodenhausen, Sheppard et al., 1994), or are under time
pressure (Kruglanski & Freund, 1983). And the impact of ste-
reotypes decreases when perceivers are required to expend more
effort on the judgment, because it is complex (Bodenhausen &
Lichtenstein, 1987) or because they expect to be accountable
for their judgments (Bodenhausen, Kramer et al., 1994).

If the effects of individuating information are indeed more
likely than the effects of stereotypes to be disrupted when cog-
nitive resources are depleted, this would imply that the use of
stereotypes is more automatic and less effortful than the use of
individuating information. However, to support this conclusion
it is necessary to show not only that reduction in cognitive re-
sources increases reliance on stereotypes, as the studies cited
above have done, but also that it decreases reliance on individu-
ating information. For example, it would be necessary to vary
targets’ race and ability orthogonally and show that conditions
that increase the impact of the target’s race on impressions also
decrease the impact of the target’s ability on impressions. The
demonstration that cognitive load causes such disruption of the
impact of individuating information on impressions is crucial
to the argument that use of individuating information requires
more controlled processes than does use of stereotypes. Unfor-
tunately, none of these studies varied individuating informa-
tion. Instead, they all relied on a single description of a target,
which was presented as associated with different stereotypes. It
therefore remains quite possible that in these studies cognitive
load, which was shown to increase reliance on stereotypes, may
have also, at the same time, increased reliance on individuating
information. One study that varied both individuating infor-
mation and stereotypes did not support the view that the pro-
cessing of individuating information requires more resources
than the processing of stereotypes ( Pratto & Bargh, 1991). This
study, which created cognitive load by speeding up the presen-
tation of information, found that load eliminated the impact of
stereotypes on global trait ratings but did not affect the impact
of individuating information on these ratings. This study sug-
gests, therefore, that, if anything, stereotypic processing re-
quires more resources than the processing of individuating in-
formation. It does not make this point conclusively, however,
because other, more specific trait measures showed that load
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reduced the impact of both stereotypes and individuating
information.

It has also been shown that cognitive load may disrupt the
activation of stereotypes, which suggests that stereotypes are
not always activated automatically and effortlessly (Gilbert &
Hixon, 1991). This study could not assess, however, whether
cognitive load also undermined the effects of stereotypes on im-
pressions of targets in the presence of individuating informa-
tion. This is because, as is typically the case, stereotypes-had no
such effect on impressions in the first place, in the absence of
cognitive load.

In sum, there is no conclusive support for the notion that
stereotypes are used more automatically than individuating in-
formation. Cognitive load increases the impact of stereotypes
on impressions, but there is no evidence that it reduces the im-
pact of individuating information. And cognitive load has also
been shown to decrease the activation of stereotypes.

3. Stereotypes organize knowledge under high information
load. Several studies suggest that when perceivers are exposed
simultaneously to multiple unfamiliar target persons who are
each characterized by multiple attributes, they tend to organize
this information categorically rather than on a person-by-per-
son basis (Brewer, 1988). Thus, unfamiliar names do not serve
to organize unconnected pieces of information associated with
them (although familiar names do), implying lack of person-
based organization (Pryor & Ostrom, 1981). And comments
made by members of a given social category are more likely to
be mistakenly attributed to another member of that category
than to a member of a different category, suggesting category-
based organization (S. E. Taylor, Fiske, Etcoff, & Ruderman,
1978). Such findings show that when perceivers are confronted
with multiple novel target persons each of whom is character-
ized by several disjoint and not very memorable pieces of infor-
mation, they find it difficult to recall precisely which piece of
information was associated with which person. Under such cir-
cumstances, existing knowledge structures such as social cate-
gories may better serve to organize the mass of incoming infor-
mation, if only because they serve to reduce the number of or-
ganijzational units from a relatively large number of persons to
a more manageable number of categories that can be handled
in short-term memory (Miller, 1956). But such findings do not
imply that social categories will dominate impressions of indi-
viduals who are encountered one at a time. Indeed, perceivers
appear to engage in different processes when thinking about
persons encountered individually versus in groups (Brewer,
1988).

Thus it appears that there is little conclusive support for the
notion that stereotypes dominate impressions.

Comparing the Impact of Stereotypes and Individuating
Information on Impressions

One way of determining the relative impact of stereotypes
and individuating information on impressions is by examining
studies in which both types of information were varied orthog-
onally. If stereotypes dominate impressions they should exert
greater impact on impressions than does individuating infor-
mation. But this is clearly not the case. Rather, when both types

of information were varied in the same experiment, the effects
of stereotypes were typically dwarfed in comparison to the
effects of individuating information. We conducted a meta-
analysis to determine the magnitudes of the effects of stereo-
types and individuating information on impressions. We have
identified 28 articles reporting 40 studies in which individuat-
ing information and stereotypes were varied orthogonally in the
same study. In all but one of these studies, individuating infor-
mation had larger effects on impressions than did stereotypes.
The average effect size for individuating information in these
studies (r = .69) was substantially larger than the average effect
size for stereotypes (r = .19). Put differently, on average, indi-
viduating information accounts for 48% of the variance in
target evaluations in these studies, whereas stereotypes account
for only 4% of that variance.* It is difficult to see how one can
maintain the view that stereotypes dominate impressions in the
face of such findings.

Future Directions

We have modeled situations in which different kinds of infor-
mation about a person—group membership, behavior, traits,
and so on—have been observed, and we showed how these
pieces of information can be shaped by each other and inte-
grated to form an impression. There are several important ways
in which this model can be expanded in the future.

Integrating Automatic and Controlled Processes

We view impression formation as resulting from a complex
interplay between controlled and automatic processes. We have
focused here on the more automatic aspects of impression for-
mation. Other models have focused on the more controlled ones
such as the generation and evaluation of hypotheses (Read &
Miller, 1993; Thagard, 1992). The literature on text compre-
hension, which influenced our thinking, is similarly bifurcated,
with some models focusing predominantly on the relatively au-
tomatic processes of word disambiguation (Kintsch, 1988),
and others on the more controlled processes of inference con-
struction (Graesser, Singer, & Trabasso, 1994). Ultimately, a
comprehensive model, encompassing both types of processes
and spelling out their interactions, should be developed.

Stereotype Activation

Our accounts of the empirical phenomena, like the research
on which they were based, assume that a stereotype is commu-

4 Articles used in this analysis are starred in the reference list. We
followed the procedures described in Footnote 3 for locating studies and
calculating resuits, We included ali studies that varied both individuat-
ing information and stereotypes in the same study and that reported
dependent measures assessing impressions of a specific target person
(be they traits, behavioral predictions, or attributions). When a study
reported more than one measure of impressions of target, these mea-
sures were averaged so that each study yielded a single effect size for
stereotypes and a single effect size for individuating information. Re-
sults reported separately for separate groups of subjects were treated as
independent studies.
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nicated explicitly to the perceiver. Some stereotyped categories
such as gender and race are observed practically without infer-
ence, but others require greater inference and may be held more
tentatively. Such inferred stereotypes may include profession,
political and religious affiliation, and social types such as class
clown, fraternity member, or mother. There is very little re-
search examining how such stereotypes are inferred. Brewer
(1988) reported some preliminary work exploring which ste-
reotypes are most likely to be triggered automatically, but we
are aware of no research examining which stereotypes will be
inferred from complex arrays of information comparable to
those encountered by naive observers in their daily lives. As
well, it is unlikely that all of the possible stereotypes that can
characterize a given person will be activated simultaneously. A
given person may be a woman, a Jew, an American, middle-
aged, a professor, a mother, a wife, a baseball fan, and the list
could go on. Typically, only a subset of these pertinent stereo-
types will be activated. There is evidence that contextual sa-
lience can determine the activation of racial and gender stereo-
types (S. E. Taylor, 1981), but there is no research on how one
chooses among stereotypes that are less visually obvious. From
the perspective of our parallel-constraint-satisfaction theory of
impression formation, inference fo stereotypes is cognitively
identical to the kind of inference from stereotypes that we have
so far modeled. Our program IMP is capable without modifi-
cation of simulating how observations of traits and behaviors
can lead to the activation of stereotypes. Whether this is a psy-
chologically accurate account of inference to stereotypes can
only be determined by future psychological experiments.

Motivation

Motivation can play an important role in determining the ex-
tent as well as the direction of processing. The motivation to be
accurate may lead to deeper processing and to greater reliance
on controlled processes (Fiske & Neuberg, 1990}, and the mo-
tivation to arrive at particular conclusions may affect impres-
sions of targets as well as one’s stereotypes {Klein & Kunda,
1992; Kunda, 1990). As the relation between automatic and
controlled processes is investigated, the effects of accuracy goals
on the two kinds of processes and their interaction should be
explored. It may be possible to incorporate directional goals
into the model by assuming that they increase the activation of
desired constructs and thereby constrain impressions.

Affect

Emotions and affect may also play an important role in the
representation of stereotypes ( Esses, Haddock, & Zanna, 1993)
and influence their use in impression formation ( Bodenhausen,
Kramer, & Susser, 1994; Bodenhausen, Sheppard, & Kramer,
1994; Jussim et al., 1995). This, too, should be incorporated
into future models. One way of incorporating affect could be
by adding affective units to the knowledge representation and
treating them as comparable in status to cognitive units. For
example, stereotypes and behaviors may activate or deactivate
affective units such as like, scary, or exciting much like they
activate and deactivate associated cognitive units such as traits

or behaviors. Mischel and Shoda’s (1995) model of personality
incorporates affective units in this manner. Our model could
include such affective units without modification. By conceptu-
alizing affect in this manner we could account for the role that
affect plays in guiding impressions of stereotyped people
(Jussim et al., 1995) and attitudes towards them (Esses et al.,
1993). However, future models may need to be modified if
affect is shown to influence not only impressions of targets but
also the nature of the process through which these impressions
are formed.

Stereotype Change

Our simulations have taken the knowledge base, including
units and the weights between them, as given. They do not ad-
dress the question of how incoming information may alter one’s
knowledge about stereotypes, behaviors, and their associations.
Our IMP program uses a “local” connectionist representation
in which each unit has an identifiable interpretation in terms
of a particular characteristic. In contrast, many connectionist
models acquire distributed representations that contain nonin-
terpreted hidden units whose weights to input and output units
are learned by training on numerous exampies (Rumelhart &
McClelland, 1986). When stereotypes do change, this may oc-
cur in such an incremental fashion. Stereotypes may also
change through more elaborate causal reasoning, much like sci-
entific theories change (Thagard, 1992; Weber & Crocker,
1983).

Other Domains of Application

In this article we focused on how our parallel-constraint-sat-
isfaction model can explain how various types of knowledge
about a person are integrated to form an impression of that
person. But our model is general enough to be applicable to any
judgment task that requires the integration of many sources of
information. Peoples’ self-concepts, their attitudes toward ob-
jects, people, and issues, their understanding of social situations,
their intentions to engage in various behaviors, their perceptions
of justice and fairness, and many other aspects of personality
and social intelligence could be viewed as resulting from the
integration of numerous pieces of information (cf. Mischel &
Shoda, 1995). Parallel-constraint-satisfaction models provide
new analytic tools for theorizing about these issues and can shed
new light on many classic areas of social-psychological
investigation.
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Appendix

IMPression Formation (IMP)

IMP (short for “IMPression formation™) is a LISP program that we
have used to simulate many important experimental findings concern-
ing impression formation. The input to IMP is simple:

(OBSERVED ‘PERSON ‘CHARACTERISTIC) is a LISP function that
sets up a symmetric excitatory link between a special OBSERVED unit
and a unit representing the CHARACTERISTIC.

(ASSOCIATE ‘CHAR1 ‘CHAR2 DEGREE) is a function that sets up
a symmetric link between the two units representing the two character-
istics CHAR 1 and CHAR2. If DEGREE is positive, the resulting link is
excitatory. If DEGREE is negative, the resulting link is negative. The
default value for DEGREE is +1. In all the runs reported in this article,
excitatory links have the default value of .04, and inhibitory links have
the vatue of —.06.

To compute activations of the units, each unit is given a starting acti-
vation close to 0 (except the special OBSERVED unit, which is fixed at
1) and repeated cycles of updating begin. Activation is allowed to range
between +1 and —1. On each cycle the activation of a unit j, 4;, is up-
dated according to the following equation:

net(max — a;(¢)) if net; > 0

a,(t+l)=a,(t)(1-—d)+ . B
net{a{¢) — min) otherwise

Here, d is a decay parameter (default = .05) that decrements each unit
at every cycle, min is a minimum activation (—1), max is maximum
activation (+1). Based on the weight w;; between each unit / and j, one
can calculate net;, the net input to a unit, by:

net; = Z,wya,(2).

When all units have reached stable activation values, which typically

happens after about 70 cycles (taking only a few seconds on a Macintosh
Quadra 900), we view the activation level of a characteristic as indica-
tive of the extent to which it characterizes the person. The output of
IMP is thus activation values for units that represent the impression
formed of a target person.

Note that IMP uses local connectionist representations in which each
trait or stereotype is represented by a single unit. Biologicaily, it would
be more plausible to use distributed representations in which a number
of units correspond to a characteristic. We have not used distributed
representations because no corpus of examples is available that could
be used to train up a network with hidden units to provide a distributed
representation of stereotypes. To create instances of members of a given
stereotyped group, for example, we would have to use our assumptions
about what characteristics these group members are likely to have.
Therefore, the result of such training should be just to produce the pos-
itive and negative associations between characteristics that we encode
directly. Moreover, the mechanisms by which stereotypes are learned
may be different from the supervised learning algorithms usually used
to produce distributed representations in PDP models.

Parallel constraint satisfaction can also be accomplished by using a
nonlinear optimization algorithm that is guaranteed to satisfy at least
87.8% of the maximally satisfiable constraints {Thagard & Verbeurgt,
1995). This algorithm, which uses a newly developed technique based
on semidefinite matrix manipulation, is less biologically and psycholog-
ically plausible than connectionist algorithms that we use.
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