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Abstract

A unified model of social perception, integrating
causal reasoning and impression formation (Miller &
Read, 1991), provides an account of how people ar-
rive at coherent representations of others and explain
their behavior. The model integrates work on a
knowledge structure approach (Schank & Abelson,
1977) with Kintsch’s (1988) construction-integration
model and Thagard’s (1989) model of explanatory
coherence. We explore two issues in social percep-
tion. First, we show how the model can be used to
explain trait inferences, where traits are treated as
frames, composed of goals, plans, resources and
beliefs. Second, we examine how people might com-
bine inconsistent traits to arrive at a coherent model
of another, an example of conceptual combination.

Introduction

In everyday social interaction we must process a con-
stant stream of information about others. How do we
transform this complex array of behavior and infer-
ence into a coherent model of others? To address this
question we propose the following model, based on
four fundamental assumptions. First, individuals
make sense of everyday social interactions by creat-
ing a coherent scenario or story from the sequences of
actions they observe (e.g., Abelson & Lalljee, 1988;
Pennington & Hastie, 1986; Read, 1987). They do so
by making inferences about the cause-effect relations
among the behaviors, the actors’ goals, and various
higher order structures, such as themes that character-
ize it. Second, the development of these scenarios is
guided by principles of explanatory coherence, such
as simplicity and breadth of explanation (Thagard,
1989). The greater the perceived coherence of the
scenario, the more apt people are to feel that they
understand events. Although little social perception
theory or research addresses how people construct
representations of causally connected social behav-
iors (for an exception see Pennington & Hastie,
1986), this problem is central to the current approach.
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Third, the meanings of social behaviors is dynamic;
the result of mutual influence among cognitive ele-
ments currently active in the system (Miller,
Bettencourt, DeBro, & Hoffman, 1993). Historically,
Asch (1946) and Heider (1958) argued that such
gestalt processes played a central role in social per-
ception. Happily, recent work on parallel constraint
satisfaction processes in connectionist modeling now
provide a concrete computational implementation of
Gestalt-like processes in the interpretation of simulta-
neously constrained cognitive elements. Fourth,

making social inferences and understanding social

interaction depends on extensive physical and social
knowledge (Abelson & Lalljee, 1988; Heider, 1958;
Miller & Read, 1987, 1991; Read, 1987; Schank &
Abelson, 1977). Thus, we emphasize the role of con-
crete knowledge in explanation, in contrast to the
emphasis on abstract, logical analysis in many other
models of attribution (Cheng & Novick, 1992; Jones
& Davis, 1965).

Model

Developing social explanations, we argue, involves
two steps. First, input activates concepts somewhat
“promiscuously” (Kintsch, 1988) through a spreading
activation process (e.g., Collins & Loftus, 1975).
Initially, there is little check on the consistency of
concepts with each other. Thus, several alternative
explanations of the same event may be concurrently
activated. Concepts are linked in a heterogeneous
network, with a preference for connecting concepts
that have causal and intentional relations (Galambos,
Abelson, & Black, 1986). At this stage the concepts
may be relevant, irrelevant, or even inconsistent with
the eventual explanation of the event. There are three
ways in which concepts can be linked. First, they
may be positively linked so that the activation of one
concept increases the activation of another (e.g., goal
or causally related concepts). Second, they may be
negatively linked, as when two concepts are inconsis-
tent or contradict each other. Here the activation of
one concept decreases the activation of another.



Third, concepts may be unlinked.

Once the initial network is built, a coherent
representation is constructed by applying a parallel
constraint satisfaction process to the network (e.g.,
Kintsch, 1988; Rumelhart, McClelland, and the PDP
research group, 1986; Thagard, 1989) that implc-
ments Thagard’s (1989) model of Explanatory
Coherence. This iteratively converges on a pattern of
activation that represents the best “compromise”
among the constraints imposed by the links among
the nodes. Because the activation of a proposition
indicates its degree of acceptability, the degree to
which the individual believes that the proposition
describes the world, highly activated concepts are
treated as the representation of the interaction up to
that point. A new processing cycle is initiated for
each action in a social interaction: a new network is
built in working memory -- consisting of new input,
newly activated associated concepts, and information
passed along from the previous cycle. Inferences,
such as higher order structures, that received high
levels of activation will be among those concepts that
are passed on from the previous cycle. The explana-
tory coherence of this network is then evaluated.
Nodes with high levels of activation are added to the
representation in long term memory. As new input is
received, more inferences are made, and broader
structures are built.

Although Thagard (1989) has implemented his
theory in a connectionist computer program (ECHO),
its principles can be considered separately from its
computational implementation. However, as we de-
scribe the principles we will also explain how they
are implemented in ECHO. The principles include
(a) breadth — an explanation that explains more facts
is more coherent. In Figure 1, Trait 3 (T3) is a better
explanation than either Trait 1 (T1) or Trait 2 (T2)
because it explains more and thus receives more acti-
vation. (b) Parsimony or simplicity — the explanation
requiring fewer hypotheses will be more coherent,
because the activation from each fact is divided
among its explanations. In Figure 1, we have multi-
ple facts to be explained and either one or several
explanatory hypotheses that explain them. Trait 3 is a
better explanation, because the other explanation
requires both traits together to explain both behaviors.
(c) "Being explained" --explanations are better if they
can, in turn, be explained, because explanations send
activation to what they explain. A trait can be
explained by such factors as the previous history of
the individual, such as socialization, major life
events, or genetics. (d) "Unexplained data” -- the
goodness of a trait as an explanation should be
reduced if some behavior is unexplained. This is im-
plemented by increasing the decay rate for activation
in proportion to the amount of unexplained evidence.
(e)"Unification,” -- a set of explanatory hypotheses is
more coherent when they jointly explain all the evi-
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Figure 1. Graphic examples of some of the principles
of explanatory coherence

dence, without requiring unique explanatory hypothe-
ses to explain some pieces of evidence. (f) Explana-
tions supported by an analogy to another system with
the same causal structure should be more coherent
because the analogous explanation provides activa-
tion to the explanatory hypotheses.

Finally, the coherence of explanations is compara-
tive, being a function of the coherence of alternatives.
Thus, the acceptability of a mediocre explanation will
decrease when a better alternative is available. This
follows because of the inhibitory links among com-
peting explanations.

Read and his colleagues (Read & Cesa, 1991;
Read & Marcus-Newhall, in press) have provided
experimental evidence for most of these principles in
the construction of social explanations. Schank and
Ranney (1991) have provided evidence for some of
these principles in thinking about the behavior of
physical systems.

In this model, trade-offs among principles are
done implicitly, through the summation of activation.
For example, suppose we have two alternative expla-
nations for a set of data, one consisting of two
explanatory hypotheses and the other of a single
hypothesis. Because the explanations compete, they
will have an inhibitory relation. If both explanations
explain the same two pieces of evidence, then the
simpler explanation should win, because it receives
more activation, not having to divide the activation
from the facts. But if we gather new evidence that
can only be explained by the broader explanation, at
some point, as the amount explained by the broader
explanation increases, the broader explanation will re-
ceive higher activation then the simpler explanation
and suppress it. Other principles similarly trade off.



Attentional focus

Thagard (1989) seemed to presume that when evalu-
ating the coherence of a network people could keep
in mind all the elements in an indefinitely large net-
work (or else could somehow assess the network pre-
consciously). However, several commentators (e.g.,
Bar-On, 1991; Ranney, in press) have argued that
this is psychologically unrealistic, given what is
known about human cognitive limitations. More
plausible is the view that people can only evaluate the
coherence of a limited set of elements at a time. Asa
result, people may find it difficult to assess the
coherence of a large set of hypotheses and evidence,
asin a trial: They may only be able to assess the co-
herence of the potential network piece by piece.
Moreover, within the limited set of items that are
evaluated, some may be more focal than others (Bar-
On, 1991), receiving greater attention. We assume
that the degree of attention to a node influences the

amount of activation it can send and receive. Nodes
receiving higher levels of attention can both give and
receive more activation.

Applications of the Model

To provide a concrete basis for our applications of the
model consider the example of the William Kennedy
Smith rape trial.

William Kennedy Smith met Patricia
Bowman at a West Palm Beach night spot. They
danced, talked, and then left for the Kennedy
family's compound. What followed, Patricia
claimed, was a vicious rape; But William
claimed it was consensual sex. Was William -- as
his defense attorney argued -- simply a gregari-
ous, "regular guy" attacked by a "woman
scomed”? Or, was he a master manipulator
attacking an unsuspecting, caring mother?

Over time, as new testimony was introduced, peo-
ple might have entertained quite different “models” of
William. At one time, he may have been viewed as
“manipulative;” at another time, he may have been
seen as "a regular guy." Some may have perceived
Patricia as "revengeful." In contrast, the prosecution
presented Patricia as a "caring mother."

But how do individuals "get up to" and choose
among such trait and person inferences given the
array of information provided? Various principles of
coherence, together with the "evidence" and infer-
ences available at different times might have sup-
ported each of these "models" of William and
Patricia. But in addition, to fully address this ques-
tion, we ultimately need to better understand the
"deep structure” of person assignations such as traits.
What, for example, are the components of traits, the
"slots” that must be filled in specific ways to support
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Figure 2. Explanatory coherence of two competing
traits with multiple goals in common, but different
beliefs and resources.

one trait attribution over an alternative? Furthermore,
when information is already organized around traits,
what role might the deep structure of each trait play
in the way multiple traits are combined? Below we
consider the possible deep structure of traits and the
making of trait inferences

Trait inferences

We have proposed (Miller & Read, 1987; Read &
Miller, 1989) that traits are chronic configurations of
an individual’s goals, plans, resources, and beliefs.
For instance, an individual with the following chronic
set of goals (e.g., wanting to make friends and want-
ing to be with people), plans (e.g., doing things with
groups, taking social risks), resources (e.g., social
skills, access to people, good encoder of nonverbal
behavior), and beliefs (e.g., people are fun and
rewarding ), is more apt to be described as "gregari-
ous" than someone with the same chronic goals but
with different plans, beliefs, and resources. Thus,
Figure 2, which presents the activations resulting
from an ECHO run on this configuration of informa-
tion, suggests that although individuals who are shy
may share the same goals as those who are gregari-
ous, "gregarious” is more likely to be activated when
other components of the trait, such as beliefs and
resources that are consistent with gregarious, but
contradict shy, are activated.

Inferences about goals should be particularly im-
portant to making trait inferences (Miller & Read
(1987; 1991; also see Jones & Davis, 1965).
Recently, Read, Jones and Miller (1990) demon-
strated that this is the case for a set of interpersonal
traits. Behaviors that were most prototypical of a



trait, such as gregarious, were also viewed as most
likely to achieve the goals (“wanting to make friends”
and “wanting to be with people™) that were strongly
associated with that trait. Furthermore, bchaviors that
were more highly goal related led to greater confi-
dence about the trait. Of what use might the central-
ity of goals in trait inferences be in understanding
inferences about William? Interestingly, many of
William’s behaviors are potentially associated with
“gregarious™: going to the bar with his uncle, Senator
Ted Kennedy, and his cousin, talking to people at the
bar, dancing, listening to what others say, etc. As
Read et al.’s (1990) findings suggest, we are likely to
infer that William enacted these behaviors because he
wanted to make friends, or wanted to be with others.
With no other information, this might have been a
reasonable ‘“default” inference, not only for the
jurors, but also for Patricia. But these same behaviors
could have been in the service of an alternative goal,
such as wanting to manipulate Patricia, and there was
testimony that William’s behavior changed, becom-
ing much more aggressive after he arrived at the fam-
ily estate. This behavior, in combination with the
earlier bar behavior, could more coherently be de-
scribed as “manipulative.” This follows from the
principle of breadth, because “manipulative” could
explain the set of behaviors at the bar, as well as
William’s behavior after they left the bar, as
employed to take advantage of Patricia. And com-
plaints from other women about similar interactions
with William (analogy), might provide further activa-
tion to manipulative (at least for those exposed to this
information). Thus, manipulative would provide a
more coherent explanation of William's various
behaviors than gregarious.

Miller and Read (1987; 1991; Read & Miller,
1989) have further argued that oftentimes a configu-
ration of goals underlies a given trait. For instance,
two goals for gregarious are "wanting to make
friends" and "wanting to be with people”. When an
actor performs behaviors strongly related to both
goals, rather than to just one goal, individuals should
make more confident trait inferences. The results of
Read, Jones, and Miller (1990) support this expecta-
tion. This is consistent with the principles of breadth
and unexplained data, in that as a trait can explain
more goals and leaves less evidence unexplained, this
trait should be more acceptable. In addition to goals,
other structures, such as plans, resources, and beliefs
are important for making inferences about behavior.
For instance, consider the behaviors in the bar such as
"dancing with William", and "talking to William" in
the early moming hours, and then going with William
to a private, isolated patch of beach near the Kennedy
compound. These behaviors and resources (e.g., the
car) are likely to activate many of the components
(e.g., goals, plans, expectations) of a typical “one
night stand script" (Miller, et al., 1993). This script
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would support the inference of William as "a regular
guy" at least as much, if not more, than William as "a
rapist” because Patricia's actions at the bar and later
her leaving with William were clearly voluntary. At
that time of the night, and leaving a “pick up joint" to
go to the man's "place,” it would be a reasonable
inference on William’s part that Patricia intended to
have sex. That both acknowledged sex probably
further activates the "one night stand” script
(although it should also activate the "date rape"
script). If she hadn't wanted sex, then the most likely
alternative explanations for some people, might be
that she was naive (which seemed unlikely given her
age), or was "leading William on". Such atributions
might easily activate others. We heard several indi-
viduals remark, "she got what she deserved” or "she
got what she should have expected".

Scripts, such as the one above, have many of the
components that we have argued are typical of many
traits. In fact, many traits seem to have a "story struc-
ture” involving goals, plans, resources and beliefs
(Miller & Read, 1991). For example, the trait
revengeful, that was associated with Patricia by the
defense, has embedded in it the following story: An
individual feels that another did her a wrong and she
had the resources with which to hurt that individual
and wishes to do so or did so. Such event scripts can
be thought of as a general "frame" possessing a num-
ber of slots which can be filled by the appropriate
concept. For revengeful the slots are (1) a behavior,
consisting of bringing charges against William, (2)
consequences of the behavior such as hurting
William's reputation, sending him to jail or hurting
him professionally, (3) the roles (Patricia was a
"woman scorned”; William was a "regular guy” who
acted out a typical sexual script for a "one night
stand") and the characteristics of the participants
(Patricia was emotionally unstable; because of that it
only took being angry with William for using the
wrong name after sex to provoke Patricia to try to
hurt William; she was manipulative; William was
gregarious, although sleazy), (4) resources involved
(she gathered evidence such as goods from the com-
pound to make a casc that she was there that night;
she provided enough evidence to the prosecution that
they pursued the case in court; access to the media
could also serve to make a case against William), and
(5) the goals and intentions of the participants
(Patricia's goal was to hurt William to make him pay
for having hurt her). If these components receive
greater activation than alternatives, "revengeful”
should be most activated: Thus, it was critical for the
defense to activate these "slots" in building their case.

Trait combinations

Clearly, people are characterized by a host of charac-



teristics. How do people combine these diffcrent
characteristics to arrive at coherent images of others?
This is an example of the problem of conceptual
combinations. Several researchers (e.g., Asch &
Zukier, 1984; Hastie, Schroeder, & Weber, 1990;
Kunda, Miller, & Claire, 1990) have suggested that
by examining how p=ople combine discordant infor-
mation (e.g., about roles or traits), processes, such as
causal reasoning, that are implicit in such resolutions
are exposed. Asch and Zukier (1984) examined the
resolutions when targets were characterized by dis-
cordant trait pairs such as cheerful-gloomy or gener-
ous-vindictive. Although subjects found it relatively
easy to arrive at coherent interpretations of these tar-
gets, the resolutions were not averages of trait evalua-
tions. Consider generous-vindictive. Many people
suggested that the individual was only apparently
generous, but was actually using his/her apparent
generosity in gaining revenge. Here vindictive
strongly modifies our interpretation of the individu-
al’s generosity.

This resolution process can be analyzed as fol-
lows (for a partially related model of conceptual com-
binations of social concepts see Hastie et al. (1990)).
Traits are frames consisting of slots, including goals,
plans, resources, and beliefs. Information is stored
about the default for these slots and the range of con-
cepts that can fill them. Thus, generous and vindic-
tive have, as part of their representation, slots for the
associated goals and slots for the behaviors that can
achieve those goals. Further, there are constraints on
the values that can fill those slots. For instance, the
range of goals for vindictive seems fairly narrow. It
is hard to think of vindictive individuals as having
any goal other than to hurt someone. In contrast,
there seems a greater range for the goals of generous.
Although the most likely goal is probably something
like giving to someone, there are other reasons why
someone is generous, including self-presentational
and strategic reasons. The tasks in such resolutions
suggest that a model that assumes a parallel con-
straint satisfaction process may be particularly useful.
Each trait has multiple slots, providing numerous
ways in which two traits can be related. Further, there
is a range of potential values for each slot, with con-
straints on these values. In addition, there are con-
straints on which slots can be plausibly related.
Therefore, any successful resolution of two discor-
dant traits requires that one solve multiple sets of
constraints and choose the resolution that does the
“best” job of satisfying those constraints.

Asch and Zukier (1984) have identified a number
of strategies; each seeming to depend upon a different
combination of the components that we have argued
are key components of traits. For instance, many sub-
jects suggested that being intelligent enabled an indi-
vidual to be witty. Here one trait, intelligence, pro-
vides a resource that enables the achievement of the
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goal associated with the other trait. One trait may
also provide the means, plan or behavior to achieve
the other. For example, many subjects said that an
individual could be both strict and kind, because an
individual, such as a parent or teacher might be strict
so that a child performed well or behaved well and so
developed better, Here strict can be seen as providing
a plan for achieving the goal of the trait kind. Or, one
trait can cause or lead to another. Many subjects said
that an individual could be both hostile and
dependent, because being dependent on others might
lead to resentment and thus hostility. Here one trait
instigates the goal associated with the other. Another
strategy involves interpolation in which a characteris-
tic that mediates a relationship between two traits is
inferred. For example, if an individual is both intelli-
gent and unambitious then subjects may infer that
this individual’s attempts have been unsuccessful,
leading to discouragement and a lack of ambition.
Subjects are inferring that the achievement goals typi-
cally associated with intelligence have been blocked
so that the individual has developed the lack of a goal
typical of being unambitious.

As we and others have noted (e.g., Read &
Miller, in press; Schultz & Lepper, 1992; Spellman,
Ullman, & Holyoak, in press), parallel constraint sat-
isfaction processes capture the Gestalt-like processes
that are central to many key theories in social psy-
chology such as various consistency theories (e.g.,
Balance theory (Heider, 1958) and Cognitive
Dissonance (Festinger, 1957)). Most work on social
reasoning assumes a somewhat serial process, or else,
vaguely refers to an unspecified parallel process.
Models based on parallel constraint satisfaction pro-
cesses could greatly expand how we think about so-
cial reasoning. Such processes allow for the explicit,
dynamic, integration of multiple sources of constraint
and allow for simultaneous tradeoffs among them.
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