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ON-LINE AND MEMORY-BASED PROCESSES
IN GROUP VARIABILITY JUDGMENTS

DIANE M. MACKIE, JEFFREY W. SHERMAN, AND LEILA T. WORTH
University of California, Santa Barbara

Are group variability judgments made in an on-line or merory-based fashion? _.:
a first experiment addressing this question, subjects made judgments of a group's
variability, a judgment intended to be on-line (fiking), or a judgmentintended to be
memory-based (religiousness). Variability judgments were made more slowly than
on-line judgments and at the same speed as memory-based judgments. Independ-
ently of this effect, in-group variability was judged more rapidly than ccvx.-o:u
ility. 1n addition to replicating these resulls, a second experiment using a
minimal group paradigm demonstrated that the amount of similasity information
recalled predicted both the latency and extremily of variability judgments. <<.m
discuss the implications of our conclusion that vartability judgments are predomi-
nantly memory-based for models of group variability judgments.

The term Out-Group Homogeneity Effect (OHE) refers to perceivers’
tendency to see their own groups as relatively more heterogeneous
than groups to which they do not belong (Quattrone & Jones, 1980).
The perception of out-groups as homogeneous has been shown to
contribute to both the development and maintenance of out-group
stereotyping and discrimination (see Linville, Salovey & Fisher, 5.&9
Park, Judd, & Ryan, 1991, for reviews). Such a role warrants extensive
research attention, and the articles in this special issue are testament to
social psychology’s sustained interest in understanding the antece-
dents and consequences of the OFHE. Unfortunately, its causal under-
pinnings are still not well understood. .

Perhaps the greatest promise of progress in this regard comes frem
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recent attempts to specify the information on which in-group and
out-group variability judgments are based (see Messick & Mackie,
1989, for a review). In the research we describe in this article, we used
such recently developed models to derive predictions about the
processes by which group variability judgments are made. We begin
by briefly reviewing four different models that have been proposed to
explain the OHE. We then draw out the processing implications of
these models, particularly with regard to the issue of whether judg-
ments of in-group or out-group variability are made in an on-line or in
a memory-based fashion (Hastie & Park, 1986). The findings of two
experiments that bear on this issue are then described. Finally, we
discuss the implications of our results for the various mechanisms
proposed as explanations for the OHE,

MODELS OF GROUP VARIABILITY JUDGMENTS
UNDERLYING THE OHE

THE EXEMPLAR FAMILIARITY MODEL

One of the best specificd models of how variability judgments are
made has been proposed by Linville and her colleagues (Linville,
Fischer, & Salovey, 1989; Linville, et al., 1986). The model, which we
will call the exemplar familiarity model (EFM), is loosely based on
exemplar-based models of category representation (Hintzman, 1986,
1988). According to the EFM, judgments regarding group variability
are based on a set of instances or exemplars that are retrieved from
long-term memory when the judgment is called for. In addition to
individual category members serving as exemplars, multiple feature
sets that have been previously abstracted about certain members of a
group—typically called subtypes—may also contribute to variability
judgments (Linville et al., 1986). Judgments made about the group as a
whole that derive from previous experience or social learning may also
be stored in long-term memory and used as exemplars in subsequent
judgments. Although the EFM acknowledges the usage of such
group-level information in later judgments, information based upon
abstraction from many cases has no special role and is given no greater
weight in subsequent group-level judgments compared o information
about a single or individual exemplar.

The EFM is a strictly memory-based model. Group-level variability
judgments (indeed, any group judgment) are calculated and subse-
quently stored only when a group-level judgment is explicitly re-
quested. The sole basis for group variability judgments in this model is
the set of exemplars that are retrieved when the judgment is requested.
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Within the parameters of this model, Linville and her colleagues
propose that differences in perceived in-group and out-group variabil-
ity reflected in the OHE are the result of differential familiarity with the
in-group and out-group. As familiarity with a group increases, the
number and variety of encountered exemplars also increase. Because
more exemplars are retrieved when judging the in-group than the
out-group, the in-group will be judged to have more variability. Thus,
from the perspective of the EFM, the combination of greater familiarity
with the in-group and a strictly retrieval-based judgment process
accounts for the OHE.

What evidence supports the EFM of variability judgments? Com-
puter simulations of the retrieval mechanisms posited by this model
(Linville et al., 1989) have demonstrated that greater familiarity with a
group (as operationalized by exposure to individual exemplars) in
combination with a retrieval-based judgment process is sufficient to
create the OHE. In addition, Linville and her colleagues have demon-
strated increased variability judgments as familiarity with groups
increases over time and greater differentiation among in-group than
out-group members (Linville et al, 1986). However, there is little
evidence that the sheer number of group members known is related to
increased perceived variability ina straightforward way (Jones, Wood,
& Quattrone, 1981; Linville et al, 1986). In fact, Ot Ilis have been found
in conditions in which more exemplar information was retrieved about

the out-group than about the in-group (Judd & Park, 1988).

THE DUAL PREDICTOR MODEL

A second model of variability judgments, the dual predictor model
(DPM; Kashima & Kashima, this issue), is adapted from Tversky's
(1977) model of similarity judgments. According to Tversky’s model,
the similarity of two exemplars is dually determined by the number of
features the two exemplars share and the number of distinct features
each exemplar possesses uniquely. As the number of shared features
increases, similarity increases; as the number of distinct features
increases, similarity decreases.

Kashima and Kashima suggest that group variability judgments are
essentially judgments of the similarity among group members. More-
over, they argue that such judgments are made in an explicitly
retrieval-based fashion. When a group variability judgment is called
for, available group members are retrieved and their similarities and
differences are compared. Based on the overall numbers of similarities
and differences that occur in the exemplars retrieved, an overall
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estimate of group variability is formed. Although the DPM is a
retrieval-based model, the relation between the number of exemplars
retrieved and perceived group variability is not monotonic. From the
perspective of the DPM, variability depends not so much on the raw
number of exemplars retrieved, but on the similarities and differences
present in the retrieved exemplars.

According to the DPM, the OHE results from differential utilization
of similarity and difference information in judgments of in-groups and
out-groups. This might occur for four different reasons: 1) there is
equal similarity and difference information pertaining to in-group and
out-group members but in-group difference information is more
mm:w:» than out-group difference information; 2) there is equal infor-
mation but out-group similarity information is more salient than
in-group similarity information; 3) in-group members possess more
difference information than out-group members; or 4) out-group
members possess more similarity information than in-group members,

The DPM was recently tested by Kashima and Kashima (this issue).
As predicted, increased similarity information decreased perceived
group variability and increased difference information increased per-
ceived variability independently. In addition, these effects were
stronger when salience was manipulated, but primarily because of the
impact of difference information. Increases in salient similarity infor-
mation did not decrease variability perceptions. Although these stud-
ies provide support for some aspects of the DPM, they do not speak to
whether variability judgments were made on-line or in a memory-

based fashion.

THE ABSTRACTION PLUS EXEMPLAR MODEL

A third model of variability judgments, proposed by Judd and Park
(1988; Park & Judd, 1990; Park et al., 1991), is loosely based on Fried
m.:& Holyoak's (1984) category density model of category representa-
tion. In contrast to pure retrieval-based models such as the EFM and
the DPM, what we term the abstraction-plus-exemplar model (AEM)
suggests that both on-line abstraction and exemplar-retrieval processes
contribute to variability judgments. The primary source of variability
judgments about groups is variability information abstracted on-line
(Park & Hastie, 1987). As new information is obtained, the variability of
the group along different dimensions is spontaneously and continually
updated. In addition to storing these constantly updated group-level
judgments, however, particular exemplars that are encountered may
also be stored. When a variability judgment about a group is requested,
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the most recently updated summary estimate of group variability can
be retrieved and utilized to make this judgment; it is not necessary to
re-compute a variability estimate by retrieving specific instances from
long-term memory. However, when a variability judgment is re-
quested, subjects may also retrieve specific judgment-relevant exem-
plars in addition to the stored summary judgment. When this occurs,
these instances may be used to update the summary judgment. Thus,
both abstract summaries and specific instances are available for usage
in making variability judgments, although the former plays a more
central role.

According to the AEM, the OHE results from different E:.n_m of
in-group and out-group information being encoded and/or retrieved.
In-group judgments are more likely to rely on both abstracted
group-level and specific exemplar-level information, whereas out-
group judgments are more likely to rely on abstracted m_.o:mu-_m.e_m_
information alone. The greater use of specific exemplars in making
judgments about the in-group compared to the out-group is responsi-
ble for the OHE. In fact, even if there is equal information about the
in-group and out-group. the OHE may still occur because group-level
and exemplar information is used differently in in-group and out-group
judgments.

Park and her colleagues (1991} suggest several reasons why exem-
plar information should play a bigger role in in-group as no:._um.:mm. to
out-group judgments. First, there may be greater accuracy motivation
for in-group judgments than out-group judgments, so that more
exemplars are encoded and more exemplars are used to “check” or
update group-level summary judgments in the former than the latter
case. Second, different levels of experience Of familiarity with the
in-group may mean that more in-group than out-group exemplars are
available. Third, differential use of the self as an exemplar of the
in-group can influence in-group but not out-group judgments. OSWE__h
then, the AEM predicts that variability judgments can be Bmam in a
completely on-line fashion. If subjects do retrieve exemplars in addi-
tion to the abstracted group-level judgment, the AEM mc.mmmma Em:
out-group judgments will be made in a nm_m:ﬁw._w o:-rdm fashion
(relying on the ﬁnmio:m_w.-mvm:un_aa\ group-level _:_oqﬂ:m.:o: alone),
whereas in-group variability judgments will be nc:.ﬁmqmg.:\m#w mem-
o..w-_ummma (with more exemplars available for, and used in, retrieval
and judgment). o

Evidence in support of the AEM's contention that variability judg-
ments are formed on-line comes largely from failures to find relations
between retrieved exemplars and variability judgments under condi-

ON-LINE AND MEMORY-BASED PROCESSES 49

tions predicted by retrieval-based models (Judd & Park, 1988; Park &
Hastie, 1987). More specific support for the AEM comes from findings
that the variance of a set of retrieved exemplars predict variability
judgments for the in-group, but not for the out-group (Park & Judd,
1990). This suggests, as the AEM predicts, that in-group variability
judgments rely more on retrieved instances than out-group judgments.
However, when the effects of the retrieved exemplars were removed,
the O1IE remained intact, suggesting that the OHE is not dependent on
this difference. In addition, there has been little direct evidence that
using the self as an exemplar completely explains the OHE (Park &
Judd, 1990).

THE FREQUENCY DISTRIBUTION MODEL

A new model proposed by Park and Judd and their associates (Kraus,
Ryan, Judd, Hastie, & Park, this issue), the frequency distribution
model (FDM), offers yet another account of the processes underlying
variability judgments and the OHE. According to the FDM, people
often spontaneously create mental frequency distributions that sum-
marize the number of group members with particular attributes at
different levels of various dimensions. For example, subjects may store
the number of high, moderale, and low intelligence behaviors per-
formed by group members, or the number of smart, stupid, or
averagely bright individuals in the group. These frequency distribu-
Hons are not themselves variability estimates. Rather, when a variabil-
ity judgment is required, subjects retrieve the distributions and base
their variability judgments largely on the number of levels—labeled
subtypes in the model—used to discriminate among group members
along an attribute continuum. Thus, a group represented by five
different levels {or subtypes) of intelligence will be judged as more
variable than a group represented by three different categories of
intelligence. While the formation of frequency distributions does occur
online, the formation of variability judgments is memory-based,
relying on retrieval of the distributions, levels, and numbers associated
with levels.

According to the FDM, the OHE occurs because in-group members
are spontaneously classified along a greater number of subtypes on
any dimension. This v_.mm:Bm_uq occurs because, for a number of
reasons, people are more interested in the differentiating and individu-
aling details of in-group members than of out-group members (Park &
Rothbart, 1982). Thus, in-group members may be classified into five
different levels of intelligence, and out-group members may be
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classified into only three levels of intelligence. This would result in
higher judgments of in-group variability than out-group variability.

Kraus et al. (this issue) report some initial supportive evidence for
their model. Analysis of protocols produced when subjects “thought
aloud” while receiving information about a group’s SAT scores
suggested that subjects spontaneously kept count of the number of
scores that fell into certain numerical ranges {(e.g., 400-500, 500-600).
Similarly, it appeared that subjects spontaneously classified and
counted behaviors as reflecting high, medium, and low values on
relevant trait dimensions. In support of the FDM, subjects’ variability
judgments were affected by the number of levels subjects used to
classify group members. The more levels or subtypes used, the higher
the variability judgments made. In a second study, subjects instructed
to generate subtypes produced more in-group subtypes ‘than out-
group subtypes, a finding consistent with the FDM.

ON-LINE AND MEMORY-BASED PROCESSES IN GROUP
VARIABILITY JUDGMENTS

The models proposed as explanations for the OHE differ on a number
of dimensions, and findings that definitively support or refute particu-
lar models have been elusive. Nor do we claim to seek such evidence
here. However, there is one dimension on which the proposed models
differ markedly that invites a relatively straightforward empirical test:
The models differ in the degree to which they assume variability
judgments are computed inan on-line or memory-based fashion. Thus,
evidence as to whether variability judgments are made as exemplars of
the group are encountered, or whether group-level variability esti-
mates depend on later exemplar retrieval and caiculation, would lend
support to some conceptualizations of the OHE and detract from
others.

In the research reported here we examined the degree to which
variability judgments are made in an on-line or memory-based fashion
by utilizing two types of evidence: the speed with which relevant
judgments can be made and the relationship between judgment and
recall (Hastie & Park, 1986; Lichtenstein & Srull, 1987; Mackie &
Asuncion, 1990). Our focus in Experiment 1 was on response latencies.
To assess the various models of group variability judgments, we
compared the time it took subjects to make in-group and out-group
variability judgments with the time it took them to make other
judgments assumed to result from either on-line or memory-based
processes.
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EXPERIMENT 1

If group variability judgments are made on-line, we expected them to
be made relatively rapidly, whereas slow latencies would suggest the
occurrence of memory-based processing. Both the EFM and the DPM
argue for retrieval-based calculation of variability judgments, and thus
slow latencies would be supportive of the mechanisms proposed in
these models. The FDM also relies on memory-based processes, and
thus would predict slower latencies than if variability judgments had
been precomputed (the model is unclear about whether retrieving
frequency distributions would facilitate variability judgments relative
to retrieving “raw” exemplars). On the other hand, the on-line
abstraction of group variability information proposed by the AEM
argues for relatively rapid response latencies. As an additional refine-
ment, the AEM predicts relatively fast response times for out-group
judgments and relatively slow ones for in-group judgments. A similar
prediction might be made from the EFM and FDM. To the extent that
there are more exemplars or subtypes to retrieve and combine for the
in-group, responses to in-group variability judgments should be
relatively retarded.

One problem in interpreting latencies, of course, is to know what
constitutes a fast or a slow response time. Although we intended to
compare differences in in-group and out-group judgments, there was
no prior research available to guide our interpretations of what could
be termed a fast or slow (and by implication an on-line or memory-
based) variability judgment in any absolute sense. Our strategy in the
first experiment was therefore to compare judgments of variability to
judgments we believed to be made in either an on-line or a memory-
based fashion. We selected liking judgments as an on-line comparison.
Evaluative judgments of liking are frequently made spontanecusly as
information about a group or individual is encountered (Hastie & Park,
1986). Thus, we expected subjects to make judgments of how much
they liked the group as information was encountered. As a memory-
based comparison judgment, we asked some subjects how religious the
group they had read about was. As none of the behavioral items that
subjects saw made reference to religious behaviors, and as it was
unlikely that subjects would spontaneously judge a group of males or
females on this dimension, we anticipated that subjects’ only means of
responding to the item would be to try to retrieve relevant behavioral
itemns and make a memory-based judgment. By comparing the speed
with which subjects made judgments of similarity about the in-group
and the out-group with the speed with which they made liking and
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religiousness judgments about the same groups, we hoped to learn
more about whether similarity judgments were made in an on-line or
memory-based fashion.

SUBJECTS AND DESIGN

Sixty-seven male and 74 female members of a University of California
at Santa Barbara (UCSB) introductory psychology course received
partial course credit for their participation. Subjects were randomly
assigned to read information about either male or fernale targets and to
make judgments about the group’s similarity, likeability, or religious
proclivities.

PROCEDURE

Subjects were told that they would be reading about behaviors
performed by two different groups—one of males and one of females—
and would be asked to answer some questions about each of the
groups after seeing the relevant items. Subjects were instructed in the
use of the 9-point rating scale, so that they would be able to answer
those questions as quickly and accurately as possible. When subjects
understood their task, they pressed a key to begin presentation of the
items.

Manipulation of Target Group. Half of the subjects saw behavioral
items about females first, thinking they would then see items about
males. The rest of the subjects saw items about males first, thinking
they would later see items about females. In fact, subjects made
judgments about only one group before the experiment ended. Presen-
tation of the behavioral items was prefaced by the label, FEMALE
GROUT or MALE GROUT, as appropriate.

Presentation of Behavioral Items. Subjects saw 28 different sentences,
each of which described an activity engaged in by a single group
member (these items constituted the high variability set of behaviors
used by Park & Hastie, 1987). Half the items described activities related
to sociability and half described activities that pertained to intelligence.
The items were presented in random order, each remaining on the
computer screen for 5 seconds. Each item was prefaced by a common
male or female first name, as appropriate for the target condition.

Measurement of Liking, Similarity, and Religious Judgments. As soon as
the last item had been presented, subjects responded to the dependent
measures. Approximately one-third of the subjects were asked "How
likeable are the members of this group?” Subjects responded by
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choosing a number between 1 and 9, where 1 was labeled “not
likeable” and 9 was labeled “very likeable.” A second group of subjects
were asked “How religious are the members of this group?” and
responded on a 9-point scale where 1 was labeled “not religious” and
9 was labeled “very religious.” The final third of the subjects were
asked “How similar are the members of this group to one another?”
Subjects responded by choosing a number on a 9-point scale labeled
“not similar” at the low end and “very similar” at the high end.
Responses and response latencies were recorded automatically. Sub-
jects were debriefed and thanked. ‘

RESULTS AND DISCUSSION

Judgments of Liking, Similarity, and Religiousness. Subjects’ responses
to the first question they were asked after seeing the behavioral items
were analyzed in a 2 (male and female Subject Gender) x 2{male or
female Target Gender) x 3 {similarity or likability or religious judg-
ment) analysis of variance (ANOVA). Not surprisingly, subjects
responded differently to the three different questions, F(2,129) = 60.64,
p < .0001. Of more interest, this effect was qualified by a marginally
significant three-way interaction involving Subject Gender and Target
Gender, F(2,129) = 243, p < .09. Separate analyses were performed to
see if in-group and out-group differences in similarity, liking, and
religiousness were obtained.

As expected, analysis of the similarity judgments indicated that male
and female subjects made different judgments about how similar the
members of male and female target groups were to one another, F(1,
44) = 411, p < .03. Males saw female targets as more similar to one
another (M = 5.00) than they did male targets (M = 4.00), whereas
females saw male targets as more similar (M = 4.58) than they did
female targets (M = 3.75). These responses thus reflected a ty pical
out-group homogeneity effect—members of groups to which the
subjects did not belong were seen as more similar than members of
groups to which they did belong,.

Analysis of ratings of likeability revealed no effects: When males and
females judged the likeability of their own and other groups, there was
no sign of in-group bias. Males rated both groups as more religious (M
« 4.28) than did females (M = 3.28), F(1,42) = 404, p < .05; otherwise,
there were no intergroup effects for judgments of how religious the
N-‘O__hmum were.

Latency of Liking, Similarity, and Religious Judgments. Our main focus
of interest in this experiment was the speed with which subjects made
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the various judgments about the in-group and the out-group. To
compare responses to the liking, religiousness, and similarity judg-
ments, the speed with which male and female subjects made ratings
about the male and female group’s likeability, religiousness, and
similarity were analyzed. The first result of interest was a main effect
for the type of judgment made, F(2,129) = 874, p < .0003. Post-hoc
Bonferroni comparisons indicated that likeability judgments were
made more quickly (M = 6.94 seconds) than either similarity judgments
(M = 9.13 seconds, 1(94) = 445, p < .001) or religiousness ratings (M=
9.00 seconds, {(92) = 3.42,p < 002). Similarity and religiousness ratings
did not differ. The relative speed with which liking judgments were
made, and the relative slowness with which religiousness judgments
were made, was consistent with our expectation that the former would
be made in an on-line fashion, whereas the latter would be made in a
memory-based fashion. These results also suggested that the similarity
judgment was more like the putative memory-based judgment than
like the putative on-line judgment.

Males and females also made judgments about males and females at
different speeds, F(1,129) = 4.07, p < .05. In general, females made faster
judgments about females (M = 7.59 seconds) than about males (M =
9.24 seconds), whereas males made slightly faster judgments about
males (M = 8.17 seconds) than about females (M = 8.41 seconds). This
tendency to make faster judgments about the in-group was qualified,
however, by a significant three-way interaction involving Subject
Gender, Target Gender, and Judgment, F(2,129) = 3.06, p < .05. Separate
analyses were performed to better understand these effects.

Analysis of the speed with which liking judgments were made
revealed no significant effects. Liking judgments were made relatively
quickly overall, and the speed with which judgments about the
in-group and the out-group were made did not differ.

Analysis of the speed with which similarity judgments were made
revealed an interaction between Subject Gender and Target Gender,
F(1,44) = 3.98, p < .05. Results appear in the left panel of Figure 1.
Females made faster judgments about females (M = 7.94 seconds) than
they did about males (M = 10.39), whereas males made faster
judgments about males (M = 8.73 seconds) than they did about females
(M = 9.58 seconds). Similarity judgments were made relatively slowly
overall, but were made more quickly for the in-group than for the
out-group.

A similar but weaker pattern emerged in the speed with which
religious judgments were made, F(1,42) = 3.42, p < .07. Again, females
made judgments more quickly about female targets (M = 7.61 seconds)
than about male targets (M = 10.56 seconds), whereas males made
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faster judgments about male targets (M = 8.35 seconds) than about
?_.:m._m targets (M = 9.27 seconds). The pattern of similarity judgments
was identical to the pattern of religious judgments: Both judgments
s.m._,m made relatively slowly, and both judgments were made more
quickly for the in-group than for the out-group (see Figure 1).

The results of the first experiment suggested that variability judg-
ments are not abstracted on-line, but are memory-based. Several
aspects of our data converge on this conclusion. First, it took subjects
longer to make variability judgments than to make liking judgments
-.oo:.» the groups. Of course, in making this comparison we followed
previous research in assuming that liking judgments were made
on-line. If this assumption is true, it is hard to see why variability
judgments take longer than evaluative judgments unless one concludes
that the former are made in a memory-based fashion. 1 lowever, even if
the assumption about liking judgments is false, it is hard to see why it
would take less time to calculate an evaluative than a variability
judgment (if both judgments were memory-based), or why it would

g take longer to retrieve a previously calculated variability judgment

than it would to retrieve relevant exemplars and calculate a liking
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judgment (if liking judgments were memory-based and variability
judgments on-line). The most parsimonious explanation is thus that
variability judgments are made in a memory-based fashion, or at least
have more memory-based components.

Second, this conclusion is strengthened by the finding that judg-
ments of variability took about the same amount of time as did
judgments of the group's religious proclivities. Given little evidence
that college students spontaneously abstract religious information as
they learn about groups, and given that none of the information
presented pertained explicitly to religious behaviors, it seems likely
that these judgments were made in a memory-based fashion. If
variability judgments were in fact made on-line, it is hard to imagine
why retrieving a previously calculated variability judgment would
take as long as reviewing retrieved behaviors and calculating a
group-level judgment about religion.

Thus, these results suggest that variability judgments were made in
more of a BmEoQ.rmmmm than on-line fashion. To this extent, they are
more consistent with the retrieval-based mechanisms of the EFM,
DPM, and FDM than with the AEM's proposal that variability
judgments are made on-line.

Despite the fact that variability judgments about both in-group and
out-group were made relatively slowly, in-group variability judgments
were made significantly more quickly than out-group judgments. This
suggests possible processing differences in making in-group and
out-group variability judgments, but not of the type suggested in the
AEM. This model would have predicted slightly longer processing
times for in-group judgments, which according to the model are more
likely to be checked and updated by exemplar retrieval. Nor would
faster in-group judgments be consistent with predictions from the EFM
or FDM: the greater number of instances or subtypes available for
retrieval from the in-group should, if anything, have increased rather
than decreased judgment latency. However the fact that in-group
variability judgments were made more quickly than out-group judg-
ments is compatible with the idea that in-group exemplars are more
easily retrieved. This notion is explicit in the AEM and implicit in the
EFM: no doubt it would be easily integrated into the FDM.

EXPERIMENT 2

If in-group and out-group variability judgments were made in a
memory-based fashion, we would expect to find some relation between
the exemplars recalled and the variability judgments made (Park &
Hastie, 1987). In Experiment 2 we wished to assess the relation between
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judgment and recall, as well as attempt to replicate our findings with
regard to variability response times. Because our response time data
supported both the EFM and the DPM as viable memory-based models
of the OHE, we attempted to distinguish them by assessing the relation
wmgmm: variability judgments and both the sheer amount of informa-
tion retrieved (relevant to the EFM} and the different types of
information retrieved (relevant to the DPM). Specifically, we examined
wrm correspondence between variability judgments and the retrieval of
information about in-group and out-group similarities and differences.

The second experiment also allowed us to examine variability
judgments in a minimal group situation. The first experiment utilized
gender groups, about which subjects no doubt had preconceptions.
Although we presented equal information about in-groups and out-
groups, and although we asked subjects to make judgments only about
the group members they saw, it is nevertheless possible that differ-
ences in the speed with which in-group and out-group variability
judgments were made were due to greater knowledge about, familiar-
ity with, or accessibility of in-group exemplars. In the second experi-
ment, therefore, we used a minimal group paradigm to investigate the
OHE. By allowing us to control the amount and nature of in-group and
out-group information presented, the minimal group paradigm al-
_oE%n__ us a more controlled comparison of predictions from the various
models.

SUBJECTS AND DESIGN

One hundred and forty UCSB undergraduates {49 males and 91
females) participated in the experiment for partial fulfillment of an
introductory psychology course requirement. Subjects, all of whom
were strangers to one another, participated in the experimental
sessions in groups of 8 to 10.

PROCEDURE

Group Membership Manipulation. Subjects’ performances on an initial
embedded figures task provided the basis for ostensible categorization
Into groups. While their performance on the initial task was suppos-
edly scored, subjects completed a Subject Profile Sheet on which they
tndicated, among other things, their favorite TV show, their intended

major, their favorite sport, a creative behavior they had performed, a
" sociable behavior, and a responsible behavior. Subjects thus believed

that this kind of information had been collected about each of the
people in the experimental session.
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Subjects were then told that performance on the embedded figures
task allowed most people to be classified as “Grounds” (whose
perception is strongly influenced by backgrounds rather than figures)
and “Figures” (whose perception is more influenced by figures than by
backgrounds). In every session four people were told that they were
Grounds and four were told that they were Figures, although assign-
ment was in fact random. If more than eight subjects were present, the
additional one or two were told that they were unclassifiable.

Presentation of In-group and Out-group Information. Subjects were then
told that the purpose of the experiment was to see if the perceptual
differences between Grounds and Figures affected perceptions in more
subjective domains, such as judgment making and impression forma-
tion. After a 10-minute filler task, Figures and Grounds participated in
an impression formation task. They were seated at visually isolated
computer terminals and given some general instructions about how to
use the computer keyboard to respond to questions.

Subjects were told they would be seeing some of the information that
the other members of their own group had volunteered on the Subject
Profile Sheets, as well as some information that some of the members of
the other group had voluntcered. Subjects were asked to form an
impression of their in-group and of the other group based on this
information.1

Each subject saw information about his or her three other in-group
members (labeled with actual names and sexes and group classifica-
tion) and about three out-group members (again labeled with actual
names, gender, and group label). Each person was described by six
stimulus sentences ostensibly from the Subject Profile Sheets, each of
which remained on the screen for 7 seconds. In fact, these descriptions
were manipulated so that half of the subjects saw in-group members
described as having similar preferences and different traits, and the
out-group members described as having different preferences and
similar traits.2 For the other half of the subjects, in-group members

1. Subjects were also asked to think about the group as a whole or to think about each
membert of each group as information was presented. This manipulation had no effecton
any dependent variable and reported analyses collapse across this variable.

2. Group member descriptions were formed in the following way. First, a total of 36
sentence predicales that were either expressions of preferences within three different
domains (TV shows, majors, and sports) or behaviors that exemplified one of three traits
{creativity, sociability, and responsibility) were composed. There were six predicates for
each preference domain and six predicates for each trait. “Similar” subseis were then
composed of preferences or behaviors with high pairwise similarity ratings on pretest-
ing, whereas “dilferent” subsets were composed of preferences or behaviors that had
low pairwise pretest ratings {the latter were, in addition, dissimilar to the preferences or
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were described as having different preferences and similar traits, and
out-group members were described as having similar preferences and
different traits. Half of the subjects saw information about in-group
members first, whereas the other half saw out-group information first.
Presentation of the 18 sentences about each group was prefaced by the
warning “Now you will see information about the GROUND (FIG-
URE) group.”

DEPENDENT MEASURES

Effectiveness of Group Manipulation. To assess the effectiveness of the
minimal group procedure in inducing feelings of group membership,
subjects were asked how much they thought they would like the
members of each group if they got to know them better.

Variability Measures. After reading the information about both
groups, subjects considered each group in turn (in the same order as
the information had been presented) and responded to the questions:
“How similar do you think the members of your group (the other
group) are to one another?”; “How similar do you think the members
of your group (the other group) are in terms of PERSONALITY?"; and
“How similar do you think the members of your group (the other
group) are in terms of THE ACTIVITIES THEY LIKE TC DO?” Ratings
of the in-group and out-group on these three measures were averaged
to form a similarity index for each group (in-group alpha = .59;
out-group alpha = .58). Response latency to these three measures was
automatically recorded and also averaged to form a response time
index (in-group alpha = 54; out-group alpha = .71).

Recall. Subjects were given 4 minutes to recall information about the
in-group and an additional 4 minutes to recall information about the
out-group, in counterbalanced order. After probing for suspicion, the
experimenter thanked and thoroughly debriefed the subjects.3

behaviors in the similar subset). ltems in each subset were equally desirable and equally
diagnostic. Using these subsets of stimulus predicates, descriptions of six target people
were created. Each target was assigned a predicate from each preference and each trait
domain. Three target people were assigned items so that they had similar preferences but
differed on the traits, and three target people were assigned different preferences but
similar traits.

3. The data from six subjects (5 males and 1 female) was dropped from all analyses
because they expressed some suspicion about the veracity of the group membership
manipulation.
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RESULTS AND DISCUSSION

Effectiveness of Group Manipulation. In-group bias in group evalua-
tions was taken as evidence that the minimal group manipulation was
successful. Subjects indicated that they would prefer to get to know the
other in-group members (M = 6.71) over the out-group members (M =
6.42), F(1,126) = 4.6, p < .04.

Group Variability Judgments. Analysis of the similarity index revealed
that out-group members were seen as more similar to one another (M
= 5.84) than in-group members (M = 557), F(1,126) = 8.68, p < .004.
Thus, the OIE was obtained with mere categorization into minimal
groups and when equal information about the in-group and out-group
was provided. Group members who knew neither the in-group nor
out-group members before the experiment, who did not expect to
interact with either group in the future, and who received equal
information about each group, perceived the out-group to be more
homogeneous than the in-group. This result was not affected by any
other manipulation, and did not depend upon a competitive inter-
group orientation, as was suggested by Judd and Park {1988).

Latency of Variability Judgmenis. Because our hypotheses focused on
whether variability judgments were spontaneously made during pres-
entation of the group information, we examined the time subjects took
to respond to the variability questions the first time they were posed 4
Analysis of the variability judgment latency index revealed that
subjects responded more rapidly to variability questions about the
in-group (M = 10.79) than to questions about the out-group (M = 13.48),
F(1,126) = 18.83, p <.0001, replicating the results from Experiment 1. In
addition, response times were equal to or slower than the time taken to
answer variability questions about the in-group and out-group in the
first experiment.?

4. Subjects responded 1o the variability questions first aboul one group and then about
the other. Thus only the first set of questions could be considered to measure whether
variability judgments had been spontaneously made. Analysis of latencies to answer
both sets of questions revealed that subjects responded more rapidly overall to
variability questions about the in-group (M = 8.91) than to such questions about the
out-group (M = 10.55), F(1,126) = 13.37, pr < .00, Not surprisingly. latencies to answer

the variability question when it was asked for the first time were slower (M = 12.09) than,

when the variability question was asked for the second time (M = 7.31), F(1,126) = 2159
p <. 0001, These effects were both quatified by their interaction, F(1,126) = 10.33, p < 002
In-group responses were faster than oul-group responses for the initial inquiry, as noled
in the text. When the variability question was asked for the second time in-group
variability judgments were slightly but not significantly faster (M = 7.02) than judgmenis
about the out-group (M - 7.62). ‘I hese resulls are consistent with the idea that the second
set of judgments was cued by, or relied upon, the first set of judgments.
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Recall. Recall was coded as belonging to either the “similar” or
”.&:mnm:ﬁ: subsets of information about each group. Greater recall of
information about the out-group (M = 3.7) compared to the in-group
(M =~ 3.4; F (1,125) = 5.37, p <.02) and greater recall of similarity (M =
3.86) than difference (M = 3.23; F(1,125) = 7.77, p <.006) information was
qualified by their marginal interaction, F(1,125) = 2.56, p <.10. In fact
more information from the similar subsets was recalled about Em
out-group (M = 4.12) than about the in-group (M = 3.62), F(1,125) =
7.62, p < .007. However, this difference was itself qualified by an
interaction between order and group, F(1,125) = 1510, p < .0002,
indicating that it was significant only when out-group information
came first and not when in-group information came first. A compari-
son of recall for the in-group and out-group when they were both
described with the same information indicated that in both cases recall
for the out-group was greater, although not significantly so. Though
qualified by an unexpected interaction, these results suggest that
subjects paid more attention to the ways in which out-group members
were similar to each other than the ways in which in-group members
were similar to each other.

With regard to the difference information, subjects tended to recall
more information about the out-group when the in-group came first (M
» 312 and 3.59, for in-group and out-group respectively), and more
information about the in-group when the out-group came first (M =
In mMm 2.92, for in-group and out-group respectively), F(1,120) = 5.14,
p <.03.

Relation Between Recall and Perceived Group Homogeneity. Variability
judgments about the in-group and the out-group were regressed on the
total amount of information retrieved about each group. In-group
similarity was marginally predicted from recall of information about
the in-group, F(2,130) = 3.72, p < .06 (b = 07), whereas recall of

® out-group information clearly predicted out-group similarity, F(2,130)
N " 15.46, p <.001 (b = .17). Although these results seem consistent with
the EFM, further analyses indicated that the picture was more compli-

cated. When subjects’ variability ratings for the in-group and out-
group were separately regressed on their recall of similarity and
difference information about the groups, both analyses yielded signifi-
cant results: for in-group homogeneity, F(4,128) = 3.12, p < .01, and for
out-group homogeneity, F(4,128) = 577, p < .003. As can be seen in
Table 1, however, these significant results resulted in both cases from

8 Because of the borderline alphas, separate analyses with the three similarity measures
and the fatency of the three measures as repealed measures were also performed. None
of the three variabilily nor the three latency measures differed from one another.



62 MACKIE, SHERMAN, AND WORTH

TABLE 1
Prediction of Perceptions of Group Homogeneity from Recall, Experiment 2

TYPE OF INFORMATION RECALLED

ABOUT THE IN-GROUP  ABOUT THE OUT-GROUP

SIMILAR  DIFFERENT  SIMILAR  DIFFERENT
In-group homogeneity 16 -03 02 .07
QOut-group homogeneity 08 -.05 23" 09

Nete. Numbers are ba.
*F(4.128) = 9.03, p < .003
= F(4,128) = 17.03, p< .0001

the fact that the amount of similarity information recalled predicted
overall perceptions of homogeneity .6 This relation was present for both
in-group and out-group judgments, adding further support to the idea
that these variability judgments were made in a memory-based
fashion. Difference information, however, had no predictive effect.

Relation Between Recall and Variability Latency. To further bolster the
argument that variability judgments were made in a memory-based
fashion, the number of items of similarity and difference information
recalled about each group was regressed on the time it took subjects to
make the appropriate variability judgment. If judgments are memory-
based, we might expect that the more items recalled, the longer the
judgment would take. In fact, such a relation was present for both
judgments. The number of similarity items recalled about the in-group
tended to predict the time it took to make in-group variability
judgments, b = 29, F(2,130) = 3.34, p <.07. The number of similarity
items recalled about the out-group significantly predicted latency to
make the out-group variability judgment, b= .48, F(2,130) = 3.87, p <05.
Recall of difference information did not predict variability latency for
cither the in-group or the out-group.

Together, the pattern of recall and regression results provide an
explanation for the OHE obtained in this experiment. Retrieved
similarity information predicted variability judgments. Thus, to the
extent that perceivers retrieved more similarity information for the
out-group than for the in-group, the out-group was judged to be less
variable than the in-group. The resuits from the second experiment
again conflict with on-line models such as the AEM. Our finding that

6. In-group similarity information was a slightly but not significantly better predicior of
in-group homogeneity than of vut-group homogeneity. Out-grotp similarily informa.
tion was a significantly better predictor of out-group homogeneity than of in-group
homogeneity, #(133) = 441, p < .01

.
o

™
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the OHE can occur with minimal groups—with whom the subjects had
equal familiarity--and can be produced for the very reason that more
"exemplar-like” information is retrieved about the out-group, is also
damaging to the EFM. The fact that retrieved similarity information
predicted variability judgments provides partial support for the DM,
although retrieved difference information did not affect perceived
variability. Although recall of exemplar information is not strictly
relevant to the FDM, the finding that the number of similar items
recalled predicted the time taken to make variability judgments is not
entirely consistent with the idea that such judgments depend on
already summarized frequency distributions.

GENERAL DISCUSSION

Two findings emerged consistently from the two experiments reported
here. First, subjects took a considerable time to report variability
judgments, which resembled other memory-based, rather than other
on-line, judgments. Second, judgments about in-group variability were
made faster than judgments about out-group variability. We discuss
the implications of each of these findings in turn.

HOW ARE VARIABILITY JUDGMENTS MADE?

The results of both experiments support the role of retrieval-based
mechanisms in variability judgments. Experiment 1 demonstrated that
variability judgment latencies were significantly longer than latencies
to make liking judgments, which were assumed to be made on-line. In
addition, variability latencies closely resembled those produced by
subjects making what we believed to be another memory-based
judgment: judgments of the group’s religious proclivities. Both these
findings suggest that group variability judgments are made in a
memory-based fashion, rather than being abstracted on-line. Of course,
we chose religiousness as a comparison judgment because we felt it
highly unlikely that such a judgment would be made on-line; in
addition, the difficulty of retrieving or evaluating exemplars on this
dimension (none of our stimulus sentences were directly relevant to
this trait) would make memory-based judgments particularly slow.
Thus, it was particuiatly instructive that variability judgments were
made equally slowly. Our strategy in the first experiment was to assess
whether variability judgments were on-line or memory-based by
comparing them to “marker” judgments—Iliking and religiousness.
Although variability judgments were more like religious judgments
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and less like liking judgments, this conclusion would be further
bolstered by directly manipulating whether subjects expected to make
variability judgments before exposure to group information.

Experiment 2 provided additional evidence that variability judg-
ments are memory-based. First, lengthy variability latencies were also
obtained in this experiment, in which the OHE was produced in 2
minimal group situation. Inaddition, we found a relation both between
retrieved exemplar information and variability judgments and be-
tween retrieved exemplars and latencies. This experiment differed
from previous research in that we examined the extent to which
variability judgments were predicted by retrieved similarity and
difference information, rather than by the sheer amount of information
retrieved. Retrieved similarity information—but not retrieved differ-
ence information—predicted both the latency and extremity of judg-
ments of variability for both the in-group and the out-group, lending
further weight to our interpretation of variability judgments as
memory-based. Because recall measures always followed collection of
variability judgments, it is possible that those similarity judgments
may have guided greater recall of similarity information. However,
there are two reasons to think this unlikely. First, the number of
similarity items recalied predicted how long it took to make the
variability judgments. Second, although manipulations of the order in
which recall and judgments are assessed would resolve this issue more
definitively, such manipulations in the impression formation domain
have been found to make little difference (Hastie & Park, 1986).

It is possible that our findings reflect only the extent to which
retrieved information contributes to updating (and not formation of)
group-level variability judgments that were, in fact, abstracted on-line.
After all, retrieved exemplars do not account for all the variance in
group judgments. This possibility is made less likely by the finding that
variability judgments took significantly longer than on-line liking
judgments (unless one also assumes that some on-line judgments are
checked and others are not}. Thus, even the most cautious interpreta-
tion of our results indicates that retrieval mechanisms play a central
role in variability judgments. Accordingly, models that suggest that
variability judgments themselves are made on-line do not seem
consistent with our data.

Our results suggest the importance of the retrieved similarity
information in group variability judgments. QOur findings provide
partial support for the DM, although difference information—which
was equally available-—did not influence judgments. It is not clear why
difference information did not play a greater role in our experiment.
However, the fact that retrieved similarity information predicts varia-
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bility in judgments suggests that the role of similarity information
(rather than all retrieved information) warrants much closer attention
by researchers in this domain. Findings that the type of information or
exemplar retrieved is more important than the sheer number of
exemplars retrieved suggests the importance of locking at differential
information encoding, organization, and retrieval strategies as possible
mediators of in-group and out-group variability judgments (see other
articles in this issue). For example, more similarity information tended
to be retrieved about the out-group than about the in-group in our
second experiment. When variability judgments are based upon
retrieval of similarity information, such an occurrence provides a
sufficient explanation for the OHE.

Our interpretation of variability judgments as memory-based is at
odds with conclusions reached by Park and Hastie (1987). These
researchers concluded that variability judgments were made on-line
because they seemed impervious to repetition manipulations designed
to influence accessibility (in Experiment 1) and showed primacy rather
than recency effects (in Experiment 2). However, it is likely that the
relatively small number of exemplars presented in those studies
enabled subjects to accurately “keep track” of individual group
members and thus discount and eliminate repetitions of particular
items. Thus, variability judgments could have been made in a memory-
based fashion without repeated items playing any special role (see
Rothbart, Fulero, Jensen, Howard, & Bitrell, [1978] for a similar
{nterpretation of findings from this paradigm). Given the emerging
evidence that subjects pay differential attention to selected types of
information, manipulations of accessibility that are not sensitive to this
fact do not provide unequivocal evidence for or against memory-based
processing,.

It is also possible that our results reflect the special nature of our
dependent measure, which asked subjects to make a global variability
judgment about the group as a whole. Obviously, making global
variability judgments about the group (which include or collapse
across information about multiple dimensions) might be different from
abstracting variability information about a particular dimension on
which information is explicitly presented. Park and Judd (1990) have
recently demonstrated that different types of measures may produce
different out-group homogeneity effects. In particular, they differenti-
ated between measures of variability within a group and the extent to
which groups are seen as exemplifying the group stereotype. We are
reassured by the fact that our measure of global similarity appears to
tap both aspects of variability that contribute to the OHE.
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HOW DO IN-GROUP AND QUT-GROUP VARIABILITY
JUDGMENTS DIFFER?

In both experiments, we found that perceivers made variability
judgments about the in-group more rapidly than they did about the
out-group. None of the various models discussed explicitly predict
such a difference. In fact, as noted, the EFM, AEM, and FDM would
predict the opposite pattern of results. These models argue that a
greater number of exemplars or subtypes are retrieved for in-group
judgments than for out-group judgments: thus, in-group judgments
should take more time. Given that the amount of similarity and
difference information about the different groups was equated (espe-
cially in Experiment 2), such a difference is not predicted by the DI'M
either, although the finding could be incorporated by assuming that
similarity information was differentially salient. As salience was not
objectively manipulated, this ad hoc explanation focuses attention on
processing strategies that confer different psychological salience on
in-group and out-group information.

As noted above, these findings could be dealt with by modifying
existing models to take into account ease of information retrieval rather
than the mere fact of its retrieval. Again, this suggests that models need
to pay attention to encoding, storage, or retrieval differences that make
particular information about particular groups more likely to be
retrieved than other information. For example, one possible explana-
tion of our results is that both in-group and out-group variability
judgments are memory-based, but in-group exemplars are more easily
and rapidly retrieved than are out-group exemplars.

Of course, faster in-group latencies could also be produced by the
operation of other processing mechanisms. First, it could be that
in-group judgments are based to a larger degree on thinking about the
self as an in-group exemplar, either alone or in addition to other
exemplars (Park & Judd, 1990). Such a possibility would be consistent
with the finding from Experiment 2 that retrieval of similarity informa-
tion alone was not as good a predictor of latency or extremity for
in-group variability judgments as for out-group judgments. Second,
longer response latencies might reflect less certainty about out-group
judgments: Out-group variability judgments might be the ones that are
checked by retrieval before being reported. In fact, Judd and ark
(1988) report one condition in which more out-group than in-group
exemplars were retrieved. A third explanation suggests that in-group
judgments are formed on-line to a greater extent than are out-group
judgments. If subjects are more likely to abstract in-group variability
information on-line, then they might not need to retrieve as many
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exemplars before being willing to report their judgments, given that
they had already established some sort of estimate. Our finding of
reduced prediction of in-group judgments by retrieval of similarity
information and Judd and Park’s finding of increased recall for
out-group exemplars is consistent with this explanation. Our experi-
ments were not designed to distinguish among or definitively elimi-
nate any of these possibilities, which await further research.

ON-LINE AND MEMORY-BASED PROCESSES IN THE OHE:
CLOSING COMMENTS

Progress on difficult research questions is often made not only by
asking the right question, but also by discovering an informative way
of assessing the answer to this question. In the research described here,
we attempted to use paradigms for assessing the extent to which
variability judgments are made in an on-line or memory-based fashion.
Like other research that has attacked the issue of mediation of the OHE,
our paradigm has strengths and weaknesses. The response latency
paradigm has the advantage of providing a straightforward test of
whether judgments are made in an on-line or memory-based fashion,
although the relative contribution of each of these processes to mixed
judgments is difficuit to assess. Similarly, evaluating the correspon-
dence between recall and judgment has the difficulties of isolating the
relevant information to measure and of providing largely correlational
support for hypotheses.

In closing, we would like to suggest a more direct method for
identifying the kind of information used in group variability judg-
ments more precisely. This technique extends the priming technique
used by Klein and his colleagues {e.g., Klein & Loftus, in press), to
examine the extent to which judgments of self and others are depend-
ent on exemplar information. The logic of the methodology is as
follows: To the extent that performing one task makes available
Information that is used in performing a second task, the first task
should facilitate the performance of the second task. Extension of this
logic to the domain of group variability judgments suggests that if
people actually retrieve individual or group-level exemplars when
making variability judgments, then having subjects retrieve such
exemplars prior to making the variability judgment should decrease
the time required to make it, relative to appropriate control conditions.
Use of this technique may establish more conclusively the extent to
which variability judgments about both real and minimal in-groups

., and out-groups are based on different kinds of information.
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Our research has focused on the extent to which in-group and
out-group variability judgments are made on-line or in a memory-
based fashion. Although our intent was to help distinguish among
different models of the OHE that have been proposed in the literature,
the issue of how such variability judgments are made has other
important implications for intergroup perception. It has been sug-
gested, for example, that on-line judgments are more difficult to alter
than memory-based judgments. Park and Hastie (1987) argue that once
an initial estimate has been formed, an anchoring and adjustment
process may govern the subsequent integration of new information
into the variability estimate. As a result, on-line judgments are
underadjusted in response to the variance information in newly
encountered exemplars. In contrast, pure retrieval-based models sug-
gest that variability judgments are more responsive to newly encoun-
tered exemplars. Thus, establishing the extent to which in-group and
out-group variability judgments are on-line and memory-based has
implications for our prospect of changing intergroup perceptions, as
well as the techniques most likely to do so.
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