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College student subjects responded to simple or conjunction social category labels (e.g., “mechanics”;
“female mechanics”) in two experiments. In the first experiment, they listed attributes that they
believed described a typical member of the category and, in the second experiment, they rated
the characteristics of typical members of the category on 15 trait-adjective rating scales. A large
proportion of the subjects’ responses to conjunction categories in the attribute-listing task in-
volved the production of emergent attributes that had not been mentioned for either of the ingre-
dient categories. Similarly, a large proportion of trait-adjective ratings for the conjunction
categories fell outside the bounds defined by the ratings of the simple ingredient categories. These
two findings, along with the subjects’ retrospective explanations for their ratings, suggest that
people frequently engage in a complex reasoning process in order to infer the attributes of a con-
junction category that is defined by the intersection of two simple social categories. A process
model is outlined to account for the subjects’ attribute-listing and rating responses.

For several years, we have been involved in research
to examine the processes that occur when people respond
to the dilemmas posed by receiving apparently conflict-
ing information about another person. Some of this
research has utilized a traditional impression-formation
task, in which the subject receives pieces of information
about another person in the form of trait adjectives, sen-
tences describing behavior, or short film clips that illus-
trate behaviors (e.g., Hastie & Kumar, 1979). When a
piece of information occurs that ‘‘contradicts’’ the general
impression implied by the preponderance of the informa-
tion, subjects respond by engaging in a more complex,
“‘creative’’ reasoning process, the primary goal of which
is to explain why the unexpected event has occurred.

We have also studied how individuals and small groups
resolve the dilemma posed by conflicting claims in legal
testimony about events that have occurred in social situa-
tions such as disputes, physical confrontations, or robberies
(see Hastie, Penrod, & Pennington, 1983). Again, when
contradictory, apparently inconsistent information appears,
people respond to it in a more complex, ‘‘deeper’’ man-
ner, by attempting to construct a coherent ‘‘story’’ of the
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events that can resolve the conflicting implications of the
evidence (see Pennington & Hastie, 1986).

In the present report, we summarize the results of some
preliminary investigations of the manner in which peo-
ple reason about general social categories. The focal ques-
tion in the research concerns how people construct a rep-
resentation of a complex conjunction category from two
simpler ingredient categories. We were particularly in-
terested in how this process would proceed when the two
ingredient categories evoked apparently inconsistent or
contradictory implications about the attributes of a typi-
cal member of the conjunction category.

We will use the example of our subjects’ inferences
about the attributes of a member of the category *‘female
mechanics’’ to illustrate our methods and findings. Sub-
jects’ ratings were highly discrepant for the two sim-
ple categories ‘‘female’’ and ‘‘mechanics’’ on several
trait-adjective rating scales—namely, dimensions labeled
warm-cold, intelligent-unintelligent, lower class-upper
class, strong-weak, active-passive, and dominant-submis-
sive. Thus, preliminary ratings of the simple category attri-
butes led us to expect that for a combination like ‘‘female
mechanic,’’ subjects would be faced with some conflict-
ing implications from the ingredient categories when at-
tempting to list attributes of the conjunction category.

The literature on impression formation and on category
representation suggests two types of models that might
be relevant to the task of predicting the attributes of the
complex conjunction from the ingredient-category attri-



butes. First, considerable research on social judgment sug-
gests that a candidate model would be some type of
weighted average combination rule that would take scale
values for the relevant attributes from the two simple
categories and combine them into a compromise or an
average value for the conjunction (Anderson, 1981).

A second candidate model comes from research by
Smith, Osherson, Rips, and Keane (1988), who have pro-
posed a selective modification model to predict the attri-
butes of categories created by modifying a noun with an
adjective (e.g., ‘‘green apple,’’ ‘‘round vegetable,”’ etc.).
Noting that the selective modification model has not been
proposed for exactly the case we consider here (two nouns
conjoined), the type of attributes that are predicted for
the conjunction from a model of this type would be limited
to attribute values selected on or between the ingredient-
category values.

Without getting too far ahead of our story, we antici-
pated that the occurrence of emergent artributes—attributes
not mentioned for either of the simple ingredient cate-
gories, but cited in descriptions of the conjunction—would
be especially likely to occur for the conflicting ingredient
conjunction pairs. Furthermore, we expected that ratings
of attribute values on trait-adjective scales that were ‘‘out-
side the bounds’’ defined by the two ingredient-category
ratings would be especially likely to occur for conflict-
ing combinations. Either of these types of results, emergent
attributes or outside ratings, would be impossible to ac-
count for with reference to simple forms of the weighted
averaging and selective modification models.

STUDY 1

An attribute-listing task has been used frequently in
research on category representation to elicit an initial
““snapshot’’ of the contents of a subject’s mental represen-
tation of a category. In our first study, subjects were asked
to list the attributes that came to mind when they thought
of either a simple (e.g., ‘‘mechanics’’) or a conjunction
(e.g., ‘‘female mechanics’’) category. One focus of the
analysis was to detect the rate at which emergent attri-
butes occurred in the protocols. An emergent attribute was
an attribute that had not been listed for either of the sim-
ple categories but was listed for the conjunction.

Method

Subjects. One hundred and forty undergraduate introductory psy-
chology students participated in the experiment in order to meet
a course requirement for research participation. The experimental
session lasted approximately 30 min.

Procedure. Each subject was presented with a triplet of category
terms (e.g., ‘‘females,’’ ‘‘mechanics,”’ *‘female mechanics’’). For
each category, the subject was given the following instruction: *‘In
the space below, make a list of the attributes or characteristics that
you think would describe a typical member of the category of
[female mechanics].”’

Materials. Three sets of four social category labels were used
to create the experimental materials. The labels were selected so
that when three 2 X2 tables were created by pairing individual terms,
two of the pairs would describe relatively rare, incongruent con-
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junction categories, and two of the pairs would describe relatively
common conjunctions. For example, the labels ‘‘male’’ and ‘‘fe-
male’’ were paired with ‘‘mechanic’’ and ‘‘nurse’’ to create the
four conjunctions: ‘‘male mechanic’’ and ‘‘female nurse’’ (com-
mon) and ‘‘male nurse’” and ‘‘female mechanic’’ (incongruent).
The three sets of four labels are displayed in Table 1. These category
labels were selected to provide conjunctions that were truly com-
posed by the intersection set of members belonging to both the first
ingredient category and the second ingredient category. These in-
tersection conjunctions can be contrasted with complex conjunc-
tions, which were not studied in the present research, in which one
term serves to modify the meaning of the other term in a strong
linguistic sense (e.g., ‘‘criminal lawyer’’; Murphy, 1988).

Results

Subjects generated between 4 and 15 attributes for the
ingredient and conjunction categories. On the average,
the most attributes were generated for the occupation label
categories (e.g., for ‘‘mechanics,’”” mean number of at-
tributes = 9.3); the next most for the background
categories (e.g., ‘‘females,’’ mean attributes = 6.4); and
the fewest for the conjunction (e.g., ‘‘female mechanics,’’
mean attributes = 6.2). We were especially interested in
the rate at which emergent attributes were generated—
namely, attributes that were not listed for the ingredient
categories but were listed for the conjunction. We used
a strict definition of ‘‘emergent’’: if for the conjunction
a subject used a new word that had not appeared in the
descriptions of either of the ingredient categories, the con-
junction was credited with one emergent attribute. This
meant that unless the new attribute was virtually identi-
cal in its root word to the wording in the ingredient
category, it was treated as emergent (e.g., ‘‘muscles’’
vs. ‘‘muscular’’ would be counted as a repetition, but
“‘strong’’ vs. ‘“‘muscular’’ would be counted as an emer-
gent attribute).

Table 1 lists the proportions of emergent attributes
that were generated by subjects responding to the 12 con-
junction categories. Two characteristics of the figures
in the table are worth noting: First, there are many emer-
gent attributes; in some cases, more than 40% of the
attributes generated for a conjunction had not been cited
for either of the ingredient categories. Second, the
emergent attributes are likelier to occur for the conjunc-
tions that we labeled incongruent than for the common

Table 1
Proportions of Emergent Attributes
Mechanic Nurse
Male .18 42
Female .34 .07
Janitor Banker
Black 21 .40
Jewish .34 27
Social Worker Bank Teller
Feminist .08 .19
Republican .49 22
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Table 2
Example Attribute Ranking Task
Make a slash mark through each scale below to indicate the degree to
which the typical member of the category FEMALE MECHANICS pos-
sesses the relevant quality or trait.

Ambitious . .......... .. .. e Unambitious
Warm . ... Cold
Hostile .......... ... ... ... ... Friendly
Introverted .. ............ ... i Extroverted
Intelligent . ....... ... ... ... ..l Unintelligent
Lowerclass................... o il Upper class
Likeable .............. ... iiiiia... Unlikeable
Adventurous . .......... ..l Cautious
Homest............ ... iiiiiiinnannn. Dishonest
Calm........ ... ... Anxious
Strong ... Weak
ACtIVE ... Passive
Dominant ................c0i it Submissive
Imaginative . ............... . ... il Unimaginative
ConSCIENtioUS . . . ... .ve it e Careless

conjunctions. The off-diagonal values in the tables (e.g.,
‘‘female mechanic,’’ ‘‘male nurse’’) are larger than the
main-diagonal values (e.g., ‘‘female nurse,”’ ‘‘male
mechanic’’).

We believe that the high rate of emergent attributes is
a signal that subjects are doing something special to deal
with the construction of an uncommon or novel conjunc-
tion. But before we turn to a discussion of what that
‘‘something special’’ might be, we want to present the
results of a second study with a different method that con-
verges on the conclusions of the first study.

STUDY 2

Although the results of the attribute-listing task are sug-
gestive, they are far from compelling evidence for process
differences in responses to common as opposed to un-
common conjunctions. One major interpretive problem
arises from the experimenter’s decision about what an ap-
propriate criterion to admit an attribute as emergent is,
as opposed to considering it simply as a synonymous repe-
tition of an attribute that has been listed for one of the
ingredient categories. Obviously, the “‘strict’” criterion
used in Study 1 will favor the identification of even very
similar attributes as ‘‘emergent.’’ In a second study, we
presented subjects with the same materials; but this time,
rather than list attributes, they were asked to express their
judgments of the simple ingredient categories and the con-
junction categories by making ratings on bipolar trait-
adjective rating scales.

Methods

Subjects. Ninety-eight undergraduate students served as subjects
in a 30-min experimental session for which they were rewarded with
credit toward their introductory psychology course requirements.

Procedure. The subjects were instructed as follows: ‘‘Make a
slash mark through each scale below to indicate the degree to which
the typical member of the category [female mechanics] possesses
the relevant quality or trait.”” This instruction was followed by 15
bipolar rating scales labeled at each end with opposing trait adjec-

tives (see Table 2 for the labels on the 15 scales). After making
ratings on the adjective rating scales for two simple categories (e.g.,
‘‘female’’ and ‘‘mechanic’’), the subjects were asked to make the
same ratings for the conjunction category (e.g., ‘‘female mechanic’’).
After the rating task was over, a 10-min break was provided;
then, an experimenter discussed each of the ratings with the sub-
ject. The subjects were asked to reflect retrospectively on the rea-
sons why they made the ratings as they did. For example, the ex-
perimenter might have initiated the discussion thus: ‘‘On the
dominant-submissive scale, you gave a rating here for females, here
for mechanics, and here for female mechanics. What were you think-
ing about when you made these ratings?’’ If the subject was silent
following this probe, the experimenter would probe once more:
‘‘Can you tell me anything about what you were thinking about
when you made these ratings?’’ If the subject was still unrespon-
sive, the experimenter moved on to the next set of ratings.

Results

Rating scale responses. Subjects’ ratings on the two
ingredient categories and for the conjunction category on
each of the 15 bipolar scales were tabulated and compared.
The analysis focused on four categories of responses:
(1) ratings for conjunctions that fell within plus-or-minus
one scale unit (on a 10-point scale) of the occupation rat-
ing; (2) ratings for conjunctions that fell within plus-or-
minus one scale unit of the subject’s rating for the simple
background category (ethnicity or gender) on the trait;
(3) ratings for conjunctions that fell between the back-
ground and occupation ratings; and (4) conjunction rat-
ings that fell outside the bounds defined by the range of
the ratings for the occupation and background. We were
especially interested in these outside ratings. We consider
them similar to the emergent features in the attribute-
listing task; an outside rating indicates that the subject has
gone ‘‘out of the bounds’’ of values defined by the two
ingredient categories, in a manner analogous to generat-
ing a novel attitude ‘‘outside’’ the meanings of the
ingredient-category attributes.

Overall, .36 of the ratings were on the occupation value
(plus-or-minus one); .11 were within one scale unit of the
background factor; .25 fell somewhere between the back-
ground and occupation ratings; and .28 were outside the
range defined by the two ingredient ratings. Table 3 pro-
vides a summary of the proportions of ratings subjects
made that were outside the range defined by the occupa-
tion and background values. Again, we can see that out-

Table 3
Proportions of Outside Ratings
Mechanic Nurse
Male 22 .36
Female .37 25
Janitor Banker
Black .20 .40
Jewish .35 24
Social Worker Bank Teller
Feminist .26 17
Republican .30 .19




side ratings are frequent; as high as .40 for one of the
12 conjunctions. And, again, we see the pattern of the
off-diagonal, incongruent conjunctions receiving substan-
tially more of the outside ratings than the common main-
diagonal conjunction cases.

Retrospective explanations. The tape-recorded expla-
nations that subjects provided for their ratings were
content-analyzed to see if they would yield any clues about
the processes in which subjects were engaged when they
reasoned about conjunction categories. Table 4 is a sum-
mary of the content coding scheme that was applied to
these retrospective reports. The ‘‘no comment’” category
is composed mostly of responses in which the subjects
simply repeated their ratings, but did not provide a sub-
stantive explanation. The two most frequent types of
responses were references to the background characteris-
tics of the person being rated or to the person’s occupa-
tion to provide an explanation for the conjunction rating.
It is also important to notice that in very few cases did
subjects refer to a specific instance of a member of the
category when they made their conjunction ratings. For
our college student subjects, almost all of the references
to specific instances were applied to conjunctions involv-
ing the ‘‘janitor’’ category.

About 10% of the responses fell into categories that
we thought revealed more complex, deeper forms of
reasoning about the conjunction. The most common of
these were explanations for the rating that cited condi-
tions necessary to enter the occupation. For example,
‘‘Well, you see, you’ve got a woman here with all these
men. She’s going to have to be a little more dominant
if she’s going to survive. It’s just what it takes if you’re
going to become a woman in a man’s job, not just any-
one can take it.”” A second complex explanation involved
references to the effects of being in an occupation on a
person with distinctive background characteristics. For
example, ‘‘As far as maybe being outgoing and doing
things and active when they’re with their customers. It’s
just something they have to do; to overcompensate and
be a lot more active. They have to kind of prove them-
selves. They have a lot more to prove than a man in the
same job.”’ Two final complex categories were rarely ap-
plied, involving references to a contradictory combina-
tion of ingredients or references to a special subtype of
the category created by the combination. Contradictory

Table 4
Think-Aloud Coding Scheme

.20 No comment

.02  Reference to an instance

.18 Background

.33 Occupation

.14 Blend of background and occupation

.06  Condition to enter occupation

.04  Effect of being in the occupation

.01 Contradictory combination of background and occupation
.01  Subtype created by background and occupation

.01  Other
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Table §
Proportions of Conditions to Enter, Effect of Occupation,
Contradictory Combination, and Subtype Explanations

Mechanic Nurse
Male .04 .19
Female 17 .09
Janitor Banker
Black .08 .30
Jewish .19 .04
Social Worker Bank Teller
Feminist .07 .06
Republican 15 .02

combination explanations occurred most frequently in
reference to a discrepancy perceived between the values
of a ‘‘social worker’’ and the values of a ‘‘Republican’’;
such a person was occasionally described as ‘‘screwed
up and hard to predict.”’ The male nurse category elicited
most of the references to subtypes. For example, several
subjects noted that male nurses would probably fill a spe-
cial role, perhaps in a psychiatric or geriatric treatment
facility, where their greater physical strength would be
especially useful.

We were interested in whether or not these more com-
plex types of explanations tended to be associated with
the same conditions in which we have observed emergent
features and outside ratings. Table 5 provides a summary
of the conjunctions that elicited these four types of com-
plex explanations and, again, it is clear that they occur
most often for the uncommon conjunctions.

DISCUSSION

In this report, we have focused on three phenomena that
appear when subjects reason about simple social categories
and complex conjunction categories defined by noun-noun
category intersections. First, we observed that, especially
for apparently incongruent ingredient categories, mem-
bers of conjunction categories were described by emer-
gent attributes at a distinctively high rate. In some cases,
more than 40% of the conjunction-category attributes had
not been cited in the attribute lists for the simple, ingre-
dient categories. Second, we observed a high proportion
of trait-adjective rating scale values that occurred outside
the bounds defined by the ratings (on the same attribute
scales) for the simple ingredient categories. Essentially,
we observed that the formation of some conjunctions, es-
pecially from conflicting simple categories, involved go-
ing beyond the rating scale values from the ingredient
categories to find a plausible value for the conjunction.
Third, the contents of think-aloud, retrospective expla-
nations for the adjective scale ratings revealed a moder-
ately high rate of references to complicated causal infer-
ences to explain the conjunction-category ratings and their
relation to the simple category ratings. More specifically,
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especially for the incongruent simple category pairs, con-
junctions elicited references to conditions necessary for
entrance into the conjunction category and to the effects
of being in the conjunction category on the character of
such a person.

These three results imply that simple models based
on a weighted averaging rule or the selective modifica-
tion ‘‘voting rule’’ would not be adequate to account for
the manner in which subjects inferred the attributes of a
rare conjunction.

We would like to end this paper on a speculative note
by making some suggestions for the type of model that
would be needed to account both for the distinctive emer-
gent attribute and outside rating results and for the more
typical compromise rating results.

First, Smith et al. (1988) have taken a step in the right
direction by proposing that a frame structure character-
izes the long-term memory representation for generic
categories such as ‘‘female,’’ ‘‘mechanic,’’ and so forth.
Such a frame would have a number of slots correspond-
ing to the functions performed by a member of the
category (e.g., associated goals, activities, ‘props,’” and
locations); the conditions necessary for entrance into the
category; the typical characteristics of members of the
category (e.g., gender, race, social class, personality at-
tributes); and pointers to subtypes of the category. Each
slot would be associated with a central tendency—a default
value for the relevant attributes—as well as with an expres-
sion of the variability in admissible values of a member
of the category. In addition to these defaults and admis-
sible values, there are, we believe, constraints—perhaps
“‘soft constraints’’—among attributes within the frame.
For example, the values of activity slots within the func-
tion’s subframe may constrain the expected personality
values and also the values assigned to conditions for en-
trance into the category.

Given frame representations of simple categories, we
believe that a two-stage model will be needed to account
for the results of the rating and attribute-listing experi-
ments. The first stage of this general model would pro-
ceed according to the types of compromising or averag-
ing rules prescribed by the selective modification or
weighted averaging models. However, at some point dur-
ing the application of a modification or averaging process,
it should be possible for that process to signal that it is
“‘in trouble,”’ perhaps because the default values expected
on common attributes for the two ingredient-category
frames are so discrepant that they signal a conflict or
an impossibility.

The signal from the first-stage processes that a difficult
or surprising condition has been encountered would lead
to a second stage that would involve the construction of
a more complicated solution to the conjunction-attribute
inference problem. A careful (and imaginative) scrutiny
of our subjects’ think-aloud, retrospective explanations
of their rating scale responses provides some clues about

what this more complicated solution procedure might in-
volve. Three general strategies seem to have been fol-
lowed by subjects who produced outside ratings under
conditions in which the two ingredient-category attributes
were in conflict.

First, many subjects attempted to identify a relevant case
or instance in long-term memory. Frequently this involved
some analogical reasoning to find a match that was ap-
propriate to, although not identical to, the experimenter’s
conjunction. For example: ‘I don’t know a female
mechanic but I know a construction worker. She’s big,
loud, uneducated....”

A second strategy appeared to rely on general rules
abstracted from personal experience that had occurred
before the experimental session; these rules were acti-
vated to solve the problem of inferring the conjunction
attributes. For example: ‘‘A woman in a man’s job has
to be tough....”” Or, ‘‘High achieving minorities tend
to be very ambitious....”

A third strategy appeared that involved combining the
constraints—often soft constraints—of many small ingre-
dient premises, to make an inference about the charac-
teristics of the conjunction. This strategy often took the
form of a ‘‘mental simulation’’ process for the purpose
of determining what kind of person it would take to per-
form the requisite activities of the occupation term in the
conjunction. Subjects frequently reported images of what
this person would look like. For example: ‘‘What kind
of a woman would work in a garage ... she’d have to
be tough, she’d be willing to fight for her rights ... I can
see her working on a car and trading dirty jokes with the
guy in the bay next to hers....”

We want to emphasize that these theoretical notes are
an incomplete explanation of the results obtained in the
present conjunction-category experiments. However, we
think that to do justice to the contents of the subjects’
think-aloud explanations, something along the lines we
have sketched will be necessary. But we do not want to
diminish the important contributions of the work of Smith
et al. (1988) and the cognitive algebraists (e.g., Ander-
son, 1981), who have contributed much to our understand-
ing of social inference processes. In fact, it is clear that
our proposal of a second-stage process complements the
contributions of these seminal theorists.

Research on the representation of social categories and
the nature of inferences that are made to create descrip-
tions of novel categories reveals complex judgment
processes, in a manner in which the exploration of more
commonplace, natural categories (e.g., fruits, vegetables,
etc.) has not. Although emergent attributes and outside
ratings have been observed when subjects reason about
complex categories of a nonsocial type, the rate at which
these distinctive phenomena occur is exceptionally high
for the social categories we have studied. Reasoning about
everyday social categories takes a complex form that chal-
lenges the predictive power of simple cognitive models



that have been developed with less evocative stimulus
materials.
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