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Illusory Correlation in the Perception of Groups:
An Extension of the Distinctiveness-Based Account

Allen R. McConnell, Steven J. Sherman, and David L. Hamilton

The prevailing explanation for illusory correlation in the stereotyping of groups is that distinctive
information (minority groups' infrequent behaviors) is salient, receives enhanced encoding, and
becomes highly accessible, thus biasing subsequent judgments. This distinctiveness-based explana-
tion (DBE) depends on information distinctiveness at the time of its encoding. Information distinc-
tiveness at encoding was manipulated, while ultimate distinctiveness was kept constant. Experiment
1, contrary to the DBE, found illusory correlations emerge regardless of distinctiveness at encoding.
Experiment 2 collected process data that showed that ultimately distinctive behaviors were highly
accessible at the time of judgment even when they were not distinctive at encoding. Experiments 3-
5 ruled out an alternative account. A basis for illusory correlation that depends on postpresentation,
but prejudgment, encoding of distinctive information is suggested.

Illusory correlation refers to the erroneous judgment of a re-
lation between uncorrelated information categories. Chap-
man's (1967) original demonstration of this phenomenon
showed that the co-occurrence of paired distinctive stimuli re-
sulted in an overestimation of the frequency of such pairings.
These distinctive pairs were presumably processed more thor-
oughly than other word pairs because of their salience. Illusory
correlation was first proposed as a mechanism in stereotype for-
mation by Hamilton and Gifford (1976). In their study, subjects
read behavior-descriptive sentences about members of two
groups (labeled A and B) who exhibited the same ratio of desir-
able to undesirable behaviors (9:4). Thus, undesirable behaviors
were far more infrequent than desirable behaviors. In addition,
twice as many items of information referred to Group A as to
Group B, rendering Group B the "minority group." After read-
ing those sentences, subjects' judgments revealed an illusory
correlation between Group B and negative behaviors. That is,
rather than estimating equal proportions of desirable and unde-
sirable behaviors by both groups and rather than showing
equally positive impressions of the two groups, subjects overes-
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timated the frequency of negative behaviors by Group B mem-
bers and evaluated Group B more negatively.

Following Chapman's (1967) reasoning, Hamilton and
Gifford (1976) proposed that subjects overestimated the fre-
quency of undesirable Group B behaviors (B-) because those
exemplars were less frequent during presentation, were more
distinctive than frequent items, received more extensive encod-
ing, and therefore were more accessible in memory. This en-
hanced accessibility presumably led to biases in retrieval, errors
of frequency estimation, and biased impressions of the groups
during the subsequent judgment tasks.

There are two cornerstones of this distinctiveness-based in-
terpretation. First, infrequent or otherwise salient items are en-
coded more extensively at exposure and thus are more accessi-
ble later, when judgments are made. Second, judgments are
memory-based, rather than on-line, in nature. That is, judg-
ments depend on information that is retrieved at the time of
judgment rather than on an impression process that occurs at
the time the information is initially encoded (Hastie & Park,
1986).

Recent research on illusory correlation has supported this
distinctiveness-based explanation (hereafter labeled DBE; for
reviews see Hamilton & Sherman, 1989; Mullen & Johnson,
1990). For example, Hamilton, Dugan, and Trolier (1985)
tested the role of encoding strength. Subjects who were pre-
sented the behavior items in the usual manner showed the ex-
pected illusory correlation effects. In a second condition, sub-
jects shown only a summary table revealing the distribution of
desirable and undesirable items by Groups A and B did not
demonstrate the illusory correlation. Most important, in a third
condition, subjects who were presented with the behavior items
and then the summary table reported liking Group B less than
Group A, despite having access to the summary table. These
results support a strength of encoding explanation. Hamilton et
al. (1985, p. 10) concluded, "This finding indicates that having
the summary information available after the serial presentation
was not sufficient to eliminate the bias that developed during
the initial encoding of stimulus sentences." Subsequently,
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Stroessner, Hamilton, and Mackie (1992) obtained more direct
evidence that subjects encoded B - items more extensively than
the other three categories. In their experiment, subjects con-
trolled the presentation rate of the stimulus items by advancing
to the next item at their own pace. Stroessner et al. found that
subjects spent more time reading B— items (the distinctive
items) than the other three stimulus classes, indicative of greater
encoding for the B— items.

If the B - items are differentially encoded at the time of pre-
sentation, then they should be more accessible to influence sub-
sequent judgments. Evidence for this was obtained by Johnson
and Mullen (1994), who measured subjects' response latencies
in a group-assignment task. Subjects read 36 behavioral items
about members of Groups A and B (Group B and undesirable
behaviors were the infrequent classes of stimuli) and later were
asked to indicate the group membership (A or B) of the person
who performed each behavior. Subjects' responses were faster
for B - behaviors than the other three group-behavior categories
(A+, A-, and B+). Finally, Hamilton et al. (1985) reported free
recall data that provided support for the memory-based judg-
ment aspect of the DBE. Recall of behaviors and evaluative
judgments for Group B were strongly correlated—an indication
of memory-based judgments (Hastie & Park, 1986).

These diverse findings support the argument that information
that is distinctive at the time of presentation is processed more
thoroughly and encoded more extensively than other informa-
tion. Later, when judgments based on the totality of information
must be made, these distinctive items, having been extensively
encoded, are more easily retrieved from memory. These items
thus carry disproportionate weight in the judgment process,
producing biased perceptions in the form of illusory
correlations.

A clear assumption of the DBE is that the information must
be distinctive at the time of encoding. That is, the mechanism
for illusory correlation formation is an encoding process based
on the salience of certain stimulus items. Thus, whenever a B—
item is encountered, its distinctiveness due to its infrequency
induces greater processing. According to this account, it is the
distinctiveness of the B— items at the time they are presented
that is responsible for the bias in judgments.

What might be expected if, at the time of presentation of the
B - items, these items were not infrequent relative to the other
item types and were therefore not distinctive? According to the
DBE, these items would not receive extra processing, would not
be extensively encoded, and would not play a biasing role in the
judgment process. Therefore, an illusory correlation would not
be expected in this case. All previous illusory correlation studies
have presented stimuli in a randomized order. Hence, all B—
items have had a high and equal level of distinctiveness through-
out the presentation list. As B— items are randomly dispersed
through the list, each B - item is distinctive as it is encountered,
regardless of whether the item appears relatively early or late in
the list of behaviors.

However, it is possible to vary the serial position of the various
item types (A+, A—, B+, and B—) in a manner that would cre-
ate differential stimulus class frequencies at different points in
the serial presentation. In other words, the total number of B—
items can be held constant, but the placement of the B— items
in the list can make them distinctive or not at the time they are

encountered. Because distinctiveness is assumed to vary as a
function of a stimulus class's frequency relative to all other
classes at the time of encoding (Schmidt, 1991), this manipula-
tion should influence the extent of encoding of the B - items
and hence the likelihood of forming an illusory correlation.

Although the DBE proposes that illusory correlation is based
on the distinctiveness of information at the time of encounter,
other findings suggest that illusory correlation formation will
not be dependent on the infrequency of B— items at the time of
presentation but rather on the ultimate infrequency of B -
items. Von Restorff's work (cited in Koffka, 1935) has typically
been interpreted as showing that items that are distinctive or
perceptually-conceptually salient at the time of presentation
produce better recall due to encoding depth or strength. Re-
cently, Hunt and McDaniel (1993) have noted that, in several
experiments, von Restorff found that items that were not dis-
tinctive at the time of presentation were better remembered if
they were made distinctive only later, because of the nature of
the remaining items on the presentation list.

For example, a nonsense syllable embedded in a series of
numbers would be salient (because of its unique properties rel-
ative to the series of numbers) when presented in a one-at-a-
time fashion. However, if the nonsense syllable is presented early
in the series of numbers (e.g., second on the list), its uniqueness
would not be apparent at the time of presentation, and thus it
would not be perceptually salient. Despite a lack of distinctive-
ness at the time of encounter, von Restorff found that such items
(in this example, nonsense syllables) were better recalled than
other items (Koffka, 1935). Hunt and McDaniel (1993, p. 422),
commenting on this finding, said, "The subject had no reason
to perceive the isolate (using the above example, the nonsense
syllable) as unusual. This point is relevant to contemporary
ideas about distinctiveness in that most theories assume that
distinctiveness is a product of perceptual salience." In other
words, salience may not become apparent until after presenta-
tion. Extended to the illusory correlation paradigm, von
Restorff's work predicts that the infrequency of B— items (rel-
ative to A+, A- , and B+) at the time of encounter may not be a
necessary condition for illusory correlation formation. Hence,
illusory correlations might emerge regardless of the distinctive
category's infrequency at the time of presentation, as long as the
B - items are infrequent in the overall list.

The question, then, is whether the formation of an illusory
correlation is necessarily limited to a differential encoding pro-
cess based on the distinctiveness of certain stimulus informa-
tion at the time of presentation, or whether a postencoding pro-
cess could produce the same kind of bias in the perception of
groups.

Experiment 1

Experiment 1 examined the role of item distinctiveness in
illusory correlation formation by varying the presentation order
of B— stimuli in a way that altered their relative frequency at
the time they were encountered. Three conditions were com-
pared: a balanced presentation, a primacy-loaded condition,
and a recency-loaded condition. In the balanced condition, the
B— items were distributed throughout the stimulus list at a con-
stant rate of infrequency (relative to the three other classes of
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stimuli, A+, A—, and B+) and thus served to replicate standard
illusory correlation experiments. In the primacy-loaded condi-
tion, all the B— items were presented early in the list, such that
all four classes of stimuli had the same frequency at the time
that all the B - items were presented. Thus, in this condition,
B- items were not infrequent at the time they were encountered
(relative to the three other classes), and given their lack of dis-
tinctiveness (i.e., infrequency), this arrangement should elimi-
nate the illusory correlation effect according to the standard
DBE. However, if postencoding processes can operate on ulti-
mately distinctive stimuli, an illusory correlation should emerge
even in this condition.

In the recency-loaded condition, no B— items were presented
until late in the list. Thus, when encountered, B - items were
especially distinctive relative to the other two experimental con-
ditions. Because of this special distinctiveness of B— items at the
time they are encountered, the DBE would predict that illusory
correlations in this condition would be accentuated relative to
the balanced condition.

In summary, the focus of Experiment 1 is the following ques-
tion: Is illusory correlation necessarily based on an encoding
process or can postencoding mechanisms produce the effect as
well? If distinctiveness at the time of encoding is an essential
basis of the process, then illusory correlation should be repli-
cated in the balanced condition (where B— items are infrequent
at the time of encoding), strengthened in the recency-loaded
condition (where B— items are especially infrequent at the time
of encoding), and eliminated in the primacy-loaded condition
(where B— items are not infrequent at the time of encoding).
Alternatively, if the distinctiveness of the B— items can be
achieved through postencoding processes, as suggested by von
Restorff's work, then illusory correlations would be evident in
all three conditions.

Method

Subjects

Subjects were 102 undergraduate students at Indiana University who
participated in return for research experience credit in introductory
psychology courses. They were randomly assigned (34 per condition) to
the three experimental conditions.

Stimuli
A list of 36 stimuli was used: 16 Group A desirable (A+), 8 Group A

undesirable (A-), 8 Group B desirable (B+), and 4 Group B undesir-
able (B—) behavior descriptions were presented. As in Hamilton and
Gifford (1976), each stimulus item consisted of a male name, a group
designation (either A or B), and a behavior. For example, "Jim, a mem-
ber of Group A, visited a sick friend in the hospital." Pilot testing of
stimuli ensured that the overall evaluation of both desirable and unde-
sirable behaviors ascribed to each group was equivalent.

Design
The experiment featured three conditions: balanced, primacy-

loaded, and recency-loaded presentations. The 36 stimulus items were
subdivided into nine partitions, each containing four items. Within
each presentation, four of the nine partitions (designated as "critical
partitions") contained one item from each of the four stimulus classes
(A+, A-, B+, and B-). Thus, all of the B - items (4) appeared in these

four critical partitions (one B- in each). Within each critical partition,
the two positive and the two negative behaviors were rated as equivalent
in desirability. During presentation, group membership was randomly
assigned to both the positive and negative behaviors in these critical
partitions. The serial presentation orders for the balanced, primacy-
loaded, and recency-loaded conditions are shown in Table 1.

Balanced condition. The balanced condition featured critical parti-
tions in Partitions 2, 4, 6, and 8. All other partitions had a random
distribution of the remaining A+, A-, and B+ items. This condition
served as a replication of previous studies where the relative infrequency
of B- items remains essentially high and constant throughout the stim-
ulus presentation.

Primacy-loaded condition. The primacy-loaded condition featured
critical partitions in Partitions 1,2,3, and 4. Items 17-36 (partitions 5-
9) consisted of a random distribution of the remaining A+, A-, and B+
items. In the primacy-loaded condition, the B - items were not infre-
quent relative to the other three stimulus classes at the time they were
encountered, and thus B- items should not be distinctive at the time of
encoding.

Recency-loaded condition. The recency-loaded condition featured
critical partitions in Partitions 6, 7, 8, and 9. Items 1-20 (Partitions 1-
5) had a random distribution of the remaining A+, A-, and B+ items.
In this condition, the B— items were especially infrequent at the time
they were encountered by the subject. Such a configuration should make
B- items very distinctive at the time of encoding relative to the other
two conditions.

Procedure

Methodology and instructions followed the Hamilton and Gifford
(1976) paradigm with the exception that subjects were not told that
Group B (the minority group) would appear less frequently than Group
A. This omission was necessary to prevent subjects (especially in the
primacy-loaded condition) from knowing that a particular group was
infrequent. Subjects were run at individual computer workstations lo-
cated in individual rooms. They were told that the experiment con-
cerned "how people process and retain information that is presented to
them visually" (Hamilton & Gifford, 1976, p. 395). In addition, they
were told that they would read about behaviors of members of Group A
and Group B, that both groups represented groups in the real world,
and that their task in the experiment was to "simply read each statement
carefully." Each of the 36 stimulus items was presented on the computer
monitor for 8 s. After the display of the appropriate stimuli (as dictated
by the experimental condition), subjects completed a 4-min filler task,
a free-recall task, a group-assignment task, a frequency-estimation task,
and an evaluation of the likability of members of each group. Stimulus
presentation and data collection were controlled by the computer.

Free recall. After the filler task, subjects were provided with a blank
piece of paper and were instructed by the computer to write down as
many of the behaviors as they could recall. Also, they were asked to
write down the group that engaged in the behavior. If they could recall a
behavior but not the group that was associated with it, they were en-
couraged to guess (Hamilton et al., 1985).

Group assignments. The 36 behaviors (without group association)
were presented to the subjects in a randomized order. Subjects read each
item, then indicated using the keyboard whether a member of Group A
or Group B performed the action.

Frequency estimates. After the group-assignment task, subjects
were told that Group A performed 24 behaviors and were asked to esti-
mate how many of them were undesirable. Next, subjects were told that
Group B performed 12 behaviors and were asked to estimate how many
of them were undesirable.

Likability ratings. Finally, subjects were asked to rate, on a scale
ranging from 1 to 10 (where 1 represents strong disliking and VOiepre-
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Table 1
Sequential Presentation of Stimuli as a Function of Experimental Condition

Condition

Balanced
Primacy
Recency
Items

1

X

CRIT
X

1-4

2

CRIT
CRIT

X

5-8

3

X

CRIT
X

9-12

4

CRIT
CRIT

X

13-16

Partition

5

X

X

X

17-20

6

CRIT
X

CRIT
21-24

7

X

X

CRIT
25-28

8

CRIT
X

CRIT
29-32

9

X

X

CRIT
33-36

Note, x = random mix of A+, A-, B+; CRIT = contains one A+, A-, B+, and B-

sents strong liking), how much they thought they would like members
of Group A and Group B.

Results
Measures of Illusory Correlation

Likability ratings. A 3 (experimental conditions: balanced,
primacy, or recency) X 2 (group membership: A vs. B, a within-
subjects factor) mixed-design analysis of variance (ANOVA)
was conducted on the subjects' evaluations of the groups. As
Table 2 illustrates, subjects preferred members of Group A to
members of Group B (M = 6.48 vs. M = 5.27, respectively),
F(l, 99) = 10.21, p < .001, replicating previous findings. In
addition to this group effect, likability varied as a function of
experimental condition, F(2, 99) = 4.19, p < .02, with greater
total liking for Groups A and B in the recency condition {M =
6.26) than in the balanced (M = 5.75) or primacy conditions
(M = 5.62). This finding suggests some degree of on-line pro-
cessing in the formation of group evaluations because the re-
cency-loaded condition puts more desirable behaviors toward
the beginning of the sequential presentation, and an on-line

Table 2
Means for Likability Ratings, Frequency Estimates, and Group
Assignments as a Function of Experimental
Conditions in Experiment 1

Variable

Likability ratings
Group A
Group B
difference = 0

Frequency estimates
p(-IB) = .ii
P(-|A) = .J5
difference = 0

Group assignments
p(A|+) = .67
/>(A|-) = . 67
difference = 0

Experimental condition

Balanced

6.53
4.97
1.56

0.54
0.39
0.15

0.62
0.51
0.11

Primacy

6.15
5.09
1.06

0.57
0.41
0.16

0.57
0.46
0.11

Recency

6.77
5.74
1.03

0.51
0.46
0.05

0.62
0.52
0.10

Note. Italicized figures indicate correct baserate values. Likability
scale ranges from 1 to 10, with higher values indicating more favorable
impressions of group members.

processing account would predict primacy effects for
impressions.

Most important, however, is the absence of the Group X Con-
dition interaction predicted by the standard DBE, F(2, 99) =
.20, ns. The illusory correlation was strong in all cases and it
was neither attenuated in the primacy condition nor enhanced
in the recency condition. The two conditions that should differ
most according to the DBE (primacy and recency) were virtu-
ally identical in their level of preference for Group A over
Group B. Thus, although these likability data replicate previous
illusory correlation findings, results for the primacy and re-
cency conditions do not support expectations based on the stan-
dard DBE.

Frequency estimates. A second measure of illusory correla-
tion is the frequency estimates of negative behaviors engaged in
by each group. Across all conditions, Table 2 shows that subjects
viewed Group B as engaging in proportionately more undesir-
able behaviors than Group A (M = .54 vs. M = .42), F( 1, 99) =
13.34, p< .001, in a Condition X Within-Groups mixed-design
ANOVA, even though both groups had the same base rates (.33)
for undesirable behaviors. Most important, this finding was not
moderated by a Group X Condition interaction, F(2, 99) =
1.08, ns. As with the likability ratings, the frequency estimates
demonstrated strong illusory correlations, but the magnitude of
those effects did not vary across the three experimental
conditions.

Group assignments. As shown in Table 2, subjects were
much more likely to assign positive behaviors (M = .60) as op-
posed to negative behaviors (M = .50) to Group A, F(\, 99) =
7.76, p < .01, analyzed in a Conditions X Valence mixed-design
ANOVA, where valence was a within-subjects measure, once
again replicating previous illusory correlation findings. And al-
though there was an effect of condition, F(2, 99) = 3.49, p <
.04, on group assignments, demonstrating a greater tendency to
assign more behaviors in general to Group A in the balanced
(M = .56) and recency conditions (M = .57) than in the primacy
condition (M = .51), there was no indication of the Condition X
Valence interaction, F{2, 99) = 0.01, ns, predicted by the DBE.
Thus, once again, subjects showed strong illusory correlations
across all conditions, rather than attenuated effects in the pri-
macy condition and enhanced effects in the recency condition.

In addition to examining the overall group-assignment data,
it is also important to examine the group-assignment data from
the critical partitions only. Because the presentation frequency
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Table 3
Mean Proportion of Items Recalled in Free Recall Task as a
Function of Stimulus Category in Experiment 1

Stimulus category

A+
A -
B+
B -

Type of analysis

General

0.19
0.27
0.24
0.28

Correct

0.09
0.14
0.10
0.13

of B— items was skewed in the primacy and recency-loaded con-
ditions, the group-assignment data presented above might not
allow for generalizations between B— items and other stimulus
classes. In the recency-loaded condition, for instance, the B—
behaviors occurred in the last four partitions (i.e., the last 16
items). It is conceivable that comparing these B— behaviors with
other classes that occurred in the first five partitions (as well
as the last four partitions) may produce a confound with serial
presentation. For example, primacy effects might benefit A+,
A—, and B+ items in the recency-loaded condition, providing
them with better recall at the time of judgment.

To control for this possibility, we analyzed the group-assign-
ment data by looking at only the 16 items (4 from each stimulus
class) in the four critical partitions. This analysis allowed us to
compare items that were precisely matched in terms of desir-
ability from pretested norms as well as presentation location.
The analyses of the critical partition group-assignment data ex-
actly mirrored the finding of the overall group-assignment anal-
ysis. Thus, it seems that the overall effects in the group-assign-
ment data were present in the critical partitions.1

Free recall. Two judges, blind to the experimental hypothe-
ses, scored free-recall data by using a gist criterion. Interjudge
agreement was high (95%), reflecting good reliability in stimu-
lus assessment. In cases of disagreement, the decision of a third
judge, also blind to the experimental hypotheses, prevailed. For
each of the four stimulus categories, the proportion of behaviors
recalled by each subject was computed and analyzed by a 3 X 2
X 2 (Experimental Condition X Group Membership X Behav-
ioral Valence, with the last two factors being within-subjects
variables) mixed-design ANOVA. Because subjects did not al-
ways associate a group with the behaviors they listed, two sepa-
rate ANOVAs were conducted. First, the general free-recall
ANOVA examined the behaviors recalled by subjects regardless
of whether they correctly associated the group with the behav-
ior. Second, the correct free-recall ANOVA examined only those
behaviors recalled by the subject and correctly assigned to the
group that engaged in the behavior.

As Table 3 illustrates, for general free recall, there was an
effect of group membership, F(\, 99) = 4.40, p < .04, and be-
havioral valence, F( 1,99) = 16.83, p < .001} Note that subjects
in general recalled proportionately more Group B than Group
A behaviors (M = .26 vs. M = .23) and proportionately more
undesirable behaviors than desirable behaviors (M = .28 vs. M
= .22). When looking at the correct free-recall data, only an
effect of behavioral valence, F(\, 99) = 14.00, p < .001, was

detected, with negative items being recalled better than positive
items(Af = .14 vs. M= .10).

Although subjects recalled more Group B behaviors and
more undesirable behaviors in general free recall across all 36
behaviors, recall did not vary as a function of the three experi-
mental conditions. The DBE would predict greatest B— recall
in the recency-loaded condition (when the distinctiveness of B—
items is highest) and least B— recall under the primacy-loaded
condition (where the B— items are not at all distinctive during
presentation). These results did not emerge.

The DBE posits that illusory correlations are memory-based
judgments. If so, then free recall and judgments should be cor-
related. To explore this prediction, an index was computed for
both general and correct free recall by subtracting the propor-
tion of negative behaviors recalled for each group from the pro-
portion of positive behaviors recalled. A positive index thus in-
dicates proportionally greater recall for desirable behaviors than
undesirable behaviors. This index was then used as a predictor
for likability ratings for each group. For Group A, neither gen-
eral, F(l, 100) = 2.06, p > .15, nor correct, F(\, 100) = 0.18,
ns, free recall predicted likability. Likewise for Group B, neither
general, F(l, 100) = .36, ns, nor correct, F(l, 100) = .33, ns,
free recall predicted likability. In short, there was no evidence
of a memory-based judgment despite the strong illusory corre-
lations observed. As discussed in the group-assignment results,
it is also beneficial to examine free recall for critical partition
items in isolation from the other five partitions because it con-
trols for the skewed quality of the primacy and recency-loaded
conditions. We conducted the same ANOVAs (general and cor-
rect) and found the same strong main effect of valence in all
three conditions.3

1 We examined these critical partition group-assignment data in the
same manner in which we examined the group-assignment data from all
36 items. First, we conducted a 3 (conditions) X 2 (behavioral valence, a
repeated measure) mixed-design ANOVA on the group assignments of
desirable and undesirable behaviors to Group A. In accord with our
findings in the overall group-assignment data, subjects assigned more
desirable than undesirable behaviors to Group A (M = .59 vs. M = .47),
F(l, 99) = 8.58, p < .01. Also, as with the overall group-assignment
data, their assignments were moderated by the experimental condition,
F(2, 99) = 3.40, p < .04, indicating that subjects assigned more behav-
iors to Group A in the balanced (M = .55) and recency-loaded (M =
.55) conditions than the primacy-loaded condition (M = .48).

2 No effect of condition was found when analyzing our free-recall
data. For the sake of clarity and because it had no main or interactive
effects, only the means across the three experimental conditions are pre-
sented in Table 3.

3 In these critical partition free-recall ANOVAs, we found that unde-
sirable behaviors were better recalled than desirable behaviors in both
the general (M = .26 vs. M = .18), F(l, 99) = 17.92, p < .001; and
correct (M = .10 vs. M = .06), F(l, 99) = 8.13, p < .01, free-recall
analyses. These findings mirrored the previous free-recall findings with
all 36 behaviors. In addition to these effects, a Group X Condition in-
teraction emerged, F(2, 99) = 3.41, p < .04, with the correctly assigned
free-recall data. This effect indicates that subjects made more accurate
assignments in free recall for Group A than Group B behaviors in the
balanced (M = . 10 vs. M = .06) and primacy-loaded (M = .08 vs. M =
.06) conditions; however, they were more correct in assigning Group B
than Group A behaviors in the recency-loaded condition during free
recall (M = . 11 vs. M= .07).
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Discussion

In the balanced presentation condition, Experiment 1 repli-
cated illusory correlation findings for evaluative judgments, fre-
quency estimates, and group-assignment reports. However, the
primacy-loaded and recency-loaded presentation conditions
produced results that would not be anticipated by the standard
DBE. Although the presentation orders were designed to elimi-
nate or enhance the distinctiveness of B - items at the time of
encounter, this manipulation had no effect on the strength of
illusory correlations. These findings are consistent with von
Restorff's conclusion that the ultimate isolation of a stimulus
and not simply distinctiveness at presentation can impact on
memory and judgment.4

What kinds of theories or mechanisms can account for the
finding that illusory correlation is equally robust regardless of
the distinctiveness of B— items at the time of presentation?
First, there is a set of explanations for illusory correlation with
group targets that do not depend at all on the distinctiveness of
the B - items to account for the effect. Fiedler (1991; Fiedler,
Russer, & Gramm, 1993) has proposed an information-loss ac-
count for illusory correlation. According to this account
(Fiedler, 1991, p. 25), "part of the (encoded) information will
be lost, and such information loss will be characterized by an
overestimation of the lowest frequency." Fiedler's information-
loss account claims that illusory correlation is essentially the
product of regression effects, which are especially strong for
low-frequency categories. Within the illusory correlation para-
digm, of course, the B— category is the most infrequent group
and would thus be most subject to information loss and large
regression effects. Because memory for Group B behaviors
should be poorer than memory for Group A behaviors accord-
ing to this explanation, there should be greater inaccuracy for
reports concerning Group B than Group A. Some of the data
in Experiment 1 (e.g., overestimates of Group B behaviors in
frequency estimates) are consistent with Fiedler's proposal.
However, inconsistent with this position is the finding of better
free recall for Group B behaviors than Group A behaviors.

Fiedler's information-loss account depends only on the ulti-
mate relative frequencies of positive and negative behaviors en-
gaged in by Group A and Group B. The order in which these
behaviors appear in the list and the distinctiveness of the behav-
iors at the time of presentation are irrelevant to the size of the
illusory correlation effect, according to this proposal. Fiedler
would thus predict strong and equal illusory correlations across
the three experimental conditions.

Smith (1991) has also proposed a model of illusory correla-
tion that does not require the distinctiveness of B— items at the
time of encoding. Smith's model includes no role for biases in
attention, encoding, or retrieval. It is, instead, a memory model
that depends on the storage and retrieval of specific exemplars.
Predictions are based on the ultimate arithmetic difference be-
tween positive and negative behaviors that are engaged in by a
target group. With 16 desirable and 8 undesirable behaviors,
Group A ends up 8 units to the good. With 8 positive and 4
negative behaviors, Group B ends up only 4 units to the good.
Predictions of a bias in group evaluations depend only on the
final arithmetic differences and not on the sequencing of behav-
iors in the list or the distinctiveness of behaviors at the time of

presentation. Thus, as did Fiedler (1991) in his information-loss
model, Smith (1991) would predict strong and equal illusory
correlations in the three experimental conditions of Experi-
ment 1.

Thus, the Fiedler (1991) and Smith (1991) explanations can
account for the fact that illusory correlation was insensitive to
the distinctiveness of behavioral information at the time of en-
coding. Neither proposal assumes any role of differential atten-
tion to the distinctive minority group-minority behavior stim-
uli, and they do not depend on any bias in encoding. Both
models involve processes that occur only at the time of retrieval
or judgment. They are thus in stark opposition to the DBE,
which proposes that differential attention to and differential en-
coding of distinctive stimuli underlie illusory correlations.

Although the Fiedler and Smith explanations can account for
the findings of Experiment 1, they do not explicitly predict the
results from studies, cited earlier, that provided evidence of spe-
cial attention to and accessibility of the distinctive B— items
(Johnson & Mullen, 1994; Stroessner et al., 1992). Further-
more, they offer no predictions or mechanisms for free-recall
data. Thus, despite their compatibility with the results of Ex-
periment 1, these models are not completely adequate to ac-
count for the accumulated findings on illusory correlation.

A second possibility for the results of Experiment 1 is a pro-
cess that involves the distinctiveness of the B— items, but one
that is not restricted to their distinctiveness at the time of en-
coding. This approach is consistent with the von Restorff find-
ings described earlier and suggests that items can be distinctive
at the time of encounter (as in the balanced and recency-loaded
conditions) or can become distinctive after initial presentation
(as in the primacy-loaded condition) but before judgment. This
extended distinctiveness-based explanation (EDBE) posits that
subjects process and rehearse both old and new information
throughout the stimulus presentation. Even though informa-
tion may not be distinctive at the time of encounter (as in our
primacy-loaded condition), it can become distinctive as new in-

4 To ensure that there was no illusory correlation after the first four
partitions in the primacy-loaded condition, auxiliary data were col-
lected from 24 additional subjects. Each subject was seated at an indi-
vidual computer workstation like those used in Experiment 1, provided
with the same instructions, and exposed to only the first 16 items of
the primacy-loaded condition (as described in Experiment 1). Following
these 16 items, subjects were presented with the same filler task, then
responded to the same group assignment, frequency estimate, and lik-
ability judgments described in Experiment 1. All dependent measures
were analyzed using two-group / tests. No significant differences were
observed between reports for Groups A and B. For instance, likability
ratings were equivalent for Groups A (M = 5.88) and B (M = 5.71),
f(23) = .28, ns. Also, subjects estimated the same number of undesirable
behaviors for both Groups A (M = 4.08) and B (M = 4.38), f(23) =
.74, ns. Finally, group assignments did not vary in terms of desirable
behaviors (Group A, M = 3.71; Group B, M = 4.29), ?(23) = .94, ns, or
undesirable behaviors (Group A M = 4.08, Group B M = 3.92), «(23) =
.26, ns. Clearly, the first 16 items of the primacy condition did not pos-
sess any qualities to create differential judgments of Groups A and B.
Because the primacy-loaded condition in the main study produced
standard illusory correlation results, the processes that produced the
differential group evaluations must have occurred after the fourth criti-
cal partition—after all the B - items had already been presented.
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formation is processed and thus it can receive further encoding
long after it has been presented. As new items are encountered,
this information is processed in relation to previously encoun-
tered information. This theory thus maintains the importance
of distinctive stimuli but extends the conditions under which
stimuli will become psychologically distinctive. Again, the
EDBE is consistent with the von Restorff findings discussed by
Hunt and McDaniel (1993). Despite the fact that items dis-
played early during presentation are not distinctive at the time
of encounter (i.e., the B— items in the primacy-loaded condi-
tion), subsequently received information can provide the addi-
tional context necessary for their distinctiveness (i.e., infre-
quency) to become apparent after the fact.

Thus, the pattern of results from Experiment 1 is compatible
with both the models that do not require elaborative encoding
of distinctive items (Fiedler, 1991; Smith, 1991) and with the
EDBE. Notice, however, that the Fiedler and Smith explana-
tions do not predict differential accessibility for B— items (rela-
tive to other stimulus categories) at the time of judgment. These
explanations are based on regression effects or on retrieval of
exemplars from memory. On the other hand, the EDBE spe-
cifically predicts that B - items would be more accessible than
other stimulus categories at the time of judgment, even when
the B - items were not distinctive at the time of presentation.
Thus, in all presentation sequences, B - items should be more
accessible than the other categories of information at the time
ofjudgment.

Experiment 2

In Experiment 2 we collected process data to differentiate
these alternative accounts. The latency of subjects' responses on
the group-assignment task can be used as evidence for differ-
ential accessibility of the different stimulus categories (Johnson
& Mullen, 1994). If B - items are more accessible than other
stimulus categories at the time ofjudgment, this finding would
support the EDBE but would not be predicted by the informa-
tion-loss explanation (Fiedler, 1991; Fiedler et al., 1993) or the
exemplar-based model (Smith, 1991).

Method

Subjects
Ninety Indiana University undergraduates participated in return for

research experience credit in introductory psychology courses. They
were randomly assigned (30 per condition) to the three experimental
conditions.

Procedure
Stimuli, experimental conditions, instructions, procedures, and de-

pendent measures were exactly the same as those used in Experiment 1.
The only difference between the two experiments was the inclusion of a
latency measure for responses on the group-assignment task.

Results

Illusory Correlation Analyses
Likability ratings. A 3 X 2 (Experimental Condition X

Group Membership, the latter variable being a within-subjects

Table 4
Means for Likability Ratings, Frequency Estimates, and Group
Assignments as a Function of Experimental
Conditions in Experiment 2

Experimental condition

Variable

Likability ratings
Group A
Group B
difference = 0

Frequency estimates
p(-\V) = .33
p(-|A) = .5i
difference = 0

Group assignments
p(\\+) = .67
p(A\-) = .67
difference = 0

Balanced

6.67
5.07
1.60

0.54
0.46
0.08

0.56
0.51
0.05

Primacy

6.30
4.60
1.70

0.61
0.50
0.11

0.54
0.49
0.05

Recency

6.47
5.87
0.60

0.45
0.38
0.07

0.59
0.57
0.02

Note. Italicized figures indicate correct baserate values. Likability
scale ranges from 1 to 10, with higher values indicating more favorable
impressions of group members.

factor) mixed-design ANOVA was conducted on liking for
Group A and Group B. As Table 4 illustrates, subjects preferred
members of Group A to members of Group B {M = 6.47 vs. M
= 5.18), F(l, 87) = 11.64, p < .001, replicating Experiment 1
and previous illusory correlation studies. Similar to Experiment
1, there was a marginal effect of condition, F(2, 87) = 2.72, p <
.08, indicating that subjects expressed more liking for targets in
the recency condition (M =6.17) than in the primacy condition
(M = 5.45). Importantly, replicating Experiment 1, there was
no Group X Condition interaction, F{2, 87) = 0.85, ns.

Frequency estimates. Proportion of undesirable behaviors
performed by members of Groups A and B was examined in a
3 (conditions) X 2 (groups, a within-subjects factor) ANOVA.
As seen in Table 4, the same pattern of results as in Experiment
1 emerged. Subjects in all three presentation conditions re-
ported that Group B engaged in proportionately more undesir-
able behaviors (M = .53) than Group A (M = .38), F{\, 87) =
8.47, p < .01. In addition, there was an effect of condition, F{2,
87) = 7.89, p < .001, indicating that subjects estimated fewer
negative behaviors in the recency condition (M = .41) than the
primacy condition (M = .56). The Group X Condition interac-
tion again was not significant, F(2, 87) = 0.14, ns.

Group assignments. Responses on the group-assignment
task were analyzed in a 3 (conditions) X 2 (positive vs. negative
valence of behaviors assigned to Group A, a repeated measure)
ANOVA. Although subjects demonstrated the same trend of as-
signing more positive behaviors (M = .57) than negative behav-
iors (M = .53) to Group A, the effect did not achieve signifi-
cance, F(l, 87) = .91, ns. There was, however, an effect of con-
dition, F(2,87) = 4.64, p < .02, indicating that subjects assigned
more behaviors to Group A in the recency condition (M = .59)
than in the primacy condition (M = .52). Again, no Condition
X Valence interaction emerged, F(2, 87) = 0.04, ns.

Response latency analyses. The principal focus of Experi-
ment 2 was on the assessment of stimulus category accessibility.
To examine category accessibility, mean response latencies were
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Table 5
Group Assignment Response Latencies in Experiment 2

Stimulus category

+ 1 + 1
< 

< 05 CO

Overall

3.19
2.80
2.93
2.68

Type of analysis

Correct

3.14
2.91
3.02
2.75

Incorrect

2.86
2.80
3.32
3.11

Noie. Latencies are in seconds. Incorrect analysis conveys category to
which a subject assigned a behavior. Thus, incorrect B - reflects
p(B-1A-). Because experimental condition did not have a main or in-
teractive effect, means are collapsed across conditions.

computed for each subject for each of the four stimulus catego-
ries (A+, A-, B+, and B-) in the group-assignment task. Indi-
vidual responses that deviated beyond three standard deviations
from the overall latency mean (M = 2.99 s, SD = 2.30) were
excluded from the computation of the category means. We first
analyzed our data using a Presentation Condition X Stimulus
Category mixed-design ANOVA to assess whether the stimulus
classes differed in terms of response latency and to assess
whether presentation condition was a contributor to these
differences. Then, we conducted a planned contrast comparing
B - responses with the other three categories (following Johnson
& Mullen, 1994).

Three analyses of latency data were conducted. First, overall
latencies were analyzed regardless of whether subjects selected
the correct group. Second, latencies for correct group assign-
ments were analyzed. Third and finally, latencies for incorrectly
assigned responses were assessed. If B - items are encoded more
extensively, subjects should show faster response latencies to
them in the overall and correct response analyses, but not in
the incorrect response analysis (which would be indicative of a
response bias). Faster B— responses for both correct and incor-
rect responses would be evidence of a response bias (i.e., fast
guessing) because subjects would be indiscriminately and
quickly assigning Group B to all negative behaviors. Latencies
were analyzed in a 3 (conditions: balanced, primacy, or recency)
X 4 (categories: A+, A—, B+, or B—, a repeated measure)
mixed-design ANOVA.

For overall latencies, as displayed in Table 5, we found a sig-
nificant effect for category, F(3,261) = 8.56, p < .01, indicating
that subjects' latencies varied across the four stimulus catego-
ries. Neither condition nor the interaction of condition and
stimulus category produced significant effects. Next, we con-
ducted the planned comparison to compare the latencies of B—
items to the other three stimulus categories. This contrast was
highly significant, F(l, 261) = 11.44, p < .001, indicating that
subjects did respond more quickly to B - items than to mem-
bers of the three other stimulus categories. Thus, we replicated
the findings of Johnson and Mullen (1994) regarding the greater
accessibility of B— items, but found this advantage was strong
across all three presentation conditions.

We also investigated the latencies for items where there was
correct group assignment. A mean was computed for each of
the four stimulus categories on the basis of the latencies for be-

haviors that were correctly assigned. Data from subjects who
did not respond correctly to one or more of the four stimulus
categories were omitted from analyses.5 As with the overall la-
tencies, we conducted both the mixed-design ANOVA and the
planned contrast. The Presentation Condition X Stimulus Cat-
egory mixed-design ANOVA revealed only a very weak effect,
F(3, 207) = 1.83, p < .15, for stimulus category. However, the
key analysis is the planned comparison of B— items with the
other three categories. As the means in Table 5 illustrate, this
planned comparison revealed that subjects responded more
quickly when correctly assigning B— items than the other three
categories, F(l, 207) = 3.66, p < .06. These results replicated
those of Johnson and Mullen, but show that the accessibility
advantage for correct assignment of B— items is not limited to
infrequency at time of presentation.

Finally, we analyzed the latencies for items with incorrect
group assignments. The Condition X Stimulus Category mixed-
design ANOVA did not detect any significant main or interac-
tive effects. The planned comparison (contrasting B— items to
the other three stimulus categories) also was not significant, F( 1,
198) = .32, ns.

These results support the EDBE because B - information was
more accessible than other information, and this was true re-
gardless of the distinctiveness of B— items at the time of encod-
ing. The general accessibility advantage of B— behaviors is not
predicted by either the information-loss or the exemplar-based
models of illusory correlation formation.

Moreover, in contrast to the implications of the standard
DBE, we found a retrieval speed advantage for B - items in
group assignment that was neither attenuated in the primacy
condition nor enhanced in the recency condition. In other
words, the greater accessibility of B— items was not contingent
on infrequency at the time of encoding. Thus, we replicated the
findings of Johnson and Mullen (1994) concerning the greater
accessibility of B - items in group assignment, but found that
infrequency at the time of encoding did not influence this en-
hanced representation.

Free Recall Analyses

Similar to Experiment 1, free recall was examined on the ba-
sis of general and correct recall. Two judges scored free recall
using gist criterion (interjudge agreement was 93%). The deci-
sion of a third judge was used in cases of disagreement. All
judges were unaware of the experimental hypotheses. Propor-
tion recalled was analyzed in a 3 (conditions) X 2 (group, a
within-subjects factor) X 2 (valence, also within subjects)
mixed-design ANOVA. An effect of condition, F(2, 87) = 4.43,
p < .02, revealed that subjects recalled more behaviors in the
balanced condition (M = .31) than in either the primacy (M =
.23) or recency (M = .24) conditions. The only other effect was
a main effect of valence, F(l, 87) = 30.30, p < .001, indicating
that subjects recalled proportionately more undesirable behav-
iors (M = .31) than desirable behaviors (M = .21). For correctly

5 The elimination of subjects for correct latency analyses left 25 sub-
jects in the balanced condition, 26 subjects in the primacy condition,
and 21 subjects in the recency condition. For the incorrect latency anal-
ysis, there were 23 subjects in each of the three conditions.
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recalled items, a 3 (conditions) X 2 (group) X 2 (valence) mixed-
design ANOVA found only a main effect of valence, F( 1, 87)
= 16.16, p < .001, indicating that subjects correctly recalled
proportionately more undesirable (M = . 15) than desirable (M
= .10) behaviors.

Finally, the relation between free recall and judgment was as-
sessed by taking the difference of proportion of positive and neg-
ative behaviors recalled for each group and using them as pre-
dictor variables for likability ratings. Again, replicating the
findings from Experiment 1, no evidence of memory-based
judgments was found. When using the difference between pro-
portion of positive and negative behaviors recalled for Group A,
general free recall did not predict likability for Group A, F( 1,
88) = 0.00, ns. Likewise, for Group B, general free recall (based
on the Group B recall difference score) did not predict likability
for the minority group, F(l, 88) = 0.00, ns. Using correct free
recall, recall associated with Group A did not predict likability
for Group A, F(l, 88) = .22, ns, and recall associated with
Group B did not predict likability for Group B, F{1, 88) = 1.44, ns.

Discussion

Note that neither the information-loss explanation (Fiedler,
1991; Fiedler et al., 1993) nor the exemplar-based memory
model (Smith, 1991) predict any accessibility advantage for B -
items. The standard DBE would predict faster recall for B—
items in the balanced and recency conditions (where they would
be infrequent at the time of encounter), but no B— advantage in
the primacy condition (where B— items were not distinctive at
the time of exposure). Finally, the EDBE would predict faster
recall for B— items in all three experimental conditions. The
results of Experiment 2 supported the EDBE predictions.

Experiment 2 went beyond Experiment 1 in collecting pro-
cess data by examining the latencies of subjects' group assign-
ments. The pattern of findings in the balanced presentation con-
dition replicated the results of Johnson and Mullen (1994) by
showing a speed advantage for B— items in recall. More impor-
tant, the strong and equal accessibility advantage for B— items
across all three presentation conditions gave strong support for
the EDBE, but was not predicted by either the information-loss
hypothesis or the exemplar-based illusory correlation model. It
is also important to note that the speed advantage observed for
B- responses existed for correct assignments but not incorrect
assignments. In other words, these faster responses showed no
evidence of a response bias (i.e., quick indiscriminate assign-
ment of Group B to all negative behaviors).

Taken together, these findings support a process of illusory
correlation that is based on extra encoding for distinctive (B-)
items either at the time of encounter when they are distinctive
(as in the balanced and recency-loaded conditions), or with
postpresentational processing as their ultimate distinctiveness
becomes apparent (i.e., the primacy-loaded condition). Our
conclusion of a process involving postexposure, but prejudg-
ment, distinctiveness is based on the greater accessibility of B—
items and on the strong illusory correlation observed in the pri-
macy condition. If illusory correlations depend solely on the dis-
tinctiveness of B— items at the time of encoding, we would not
have observed illusory correlations in the primacy condition.

The evolution of distinctiveness in the primacy condition must
have occurred subsequent to presentation, but before judg-
ment, because B— items were highly accessible (indicated by
faster group-assignment responses) at the time of judgment,
even when B— items were not distinctive at the time of presen-
tation. Thus, although distinctiveness at encoding is not a nec-
essary ingredient in illusory correlation formation, enhanced
encoding afforded to B - items (whether at the time of item pre-
sentation or later) does appear to be an important part of the
illusory correlation process. The EDBE seems well supported
on the basis of the findings of Experiments 1 and 2. Apparently,
subjects continue to process, review, and assimilate information
about the groups well after initial exposure. As Hunt and Mc-
Daniel (1993) have suggested, distinctiveness need not rely on
infrequency at the time of presentation.

We have thus argued that the ultimate infrequency of the B -
items is the key ingredient and that the process involved in the
primacy-loaded condition is a postencoding process. We
contend that items can become unusual and distinctive even
though they are not perceived as such when originally encoun-
tered. However, an alternative possibility exists that does not
involve a postencoding process but would predict elaborative
encoding of the B - items even in the primacy-loaded condition.
In the primacy-loaded condition—the only case where B -
items are not distinctive at the time of presentation—not only
do the B— items ultimately gain infrequency, but they also are
massed in their presentation. That is, all of the B— items appear
within the first 16 presentation items, and no other stimulus
category was presented in such a massed fashion. Perhaps items
presented in a massed fashion, regardless of current or ultimate
distinctiveness, are encoded strongly. The question thus re-
mains as to whether it is the ultimate infrequency of the B—
items or the massed nature of their presentation that is respon-
sible for the enhanced encoding of these items, their overesti-
mations in frequency judgments, and ultimately, the illusory
correlation that was observed. In Experiments 1 and 2, two of
the three presentation conditions (primacy and recency-loaded)
confounded overall infrequency with massed presentation. To
separate these possibilities, Experiments 3-5 were conducted to
determine whether the illusory correlations observed in these
conditions (especially the primacy-loaded condition, where in-
frequency at the time of encounter was not a factor) were the
product of the B— category's ultimate infrequency or its massed
nature in presentation.

Experiments 3-5
People are aware of the frequency of events and process such

information automatically without being directed to do so
(Jonides & Jones, 1992; Manis, Shedler, Jonides, & Nelson,
1991; Whitlow & Skaar, 1979). Although this research is based
on frequency estimates for particular exemplars, additional re-
search has investigated the nature of frequency estimates for
general categories as well. In fact, subjects have been shown to
encode the frequency of general categories very well (Alba,
Chromiak, Hasher, & Attig, 1980; Barsalou & Ross, 1986). An-
other consistent finding in the frequency estimation literature is
that subjects overestimate the occurrence of items from infre-
quently presented information categories (relative to items
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from frequently presented categories; Alba et al., 1980; Barsa-
lou & Ross, 1986). This finding is similar to the frequency esti-
mate reports of subjects in illusory correlation experiments, in
which subjects overestimate the occurrence of B— items relative
to other stimulus classes.

Although category infrequency has been shown to lead to
overestimation of member items of that category, less is known
about whether massed presentation also leads to category mem-
ber overestimation. Alba et al. (1980) reported that massed pre-
sentation (presenting all of the items of a stimulus category con-
secutively) did not lead to increases in frequency estimation.
However, it should be noted that Alba et al. presented all of their
information categories in a massed fashion. In contrast, in the
primacy-loaded condition of Experiments 1 and 2, only one cat-
egory (the B— category) was presented in a massed fashion. On
the other hand, Greene (1989) has reported that categorical fre-
quency estimates were higher for grouped than distributed cat-
egories. Greene's categories consisted of only 2, 3, or 4 exem-
plars, and half the categories were grouped and half were dis-
tributed. Therefore, it remains unclear whether ultimate
infrequency, massed presentation, or both, is responsible for the
overestimations of B— items observed in the first two experi-
ments in the primacy-loaded condition.

Experiment 3 examines the usefulness of a category presen-
tation paradigm for demonstrating frequency estimation effects
that parallel those observed in our illusory correlation studies.
Experiment 4 allows the comparison of two equally infrequent
classes (relative to two additional categories that occurred more
frequently) when only one is presented in a massed fashion.
Comparisons between these two infrequent categories allow us
to evaluate the effect of massed presentation, while keeping the
ultimate infrequency between the two constant. Finally, Exper-
iment 5 equates all four information categories in terms of fre-
quency, but presents only one category in a massed fashion.
This allows us to compare frequency estimates for categories
of equal frequency that differ only in terms of massed versus
distributed presentation.

In all three experiments, four stimulus categories (randomly
selected as A, B, C, and D) were used to represent the four stim-
ulus categories presented in Experiments 1 and 2 (i.e., A+, A-,
B+, and B-). Of key interest is Category D. Category D, like the
B - category in the first two experiments, was an infrequently
presented category (with the exception of Experiment 5, where
all four categories were presented with equal frequency) and
was presented in either a massed (comparable to the primacy
and recency conditions of Experiments 1 and 2) or distributed
(comparable to the balanced conditions of Experiments 1 and
2) manner.

Method
Stimulus Materials

Experiments 3-5 used the same stimulus materials. Examples from
four common and equally familiar categories (animals, clothing, occu-
pations, and states) were chosen, based on Battig and Montague (1969).
Examples of these four categories were selected such that the four cate-
gories did not differ in terms of frequency of usage in the English lan-
guage (Francis & Kucera, 1982) or subjective familiarity for subjects in
the studied population.6

Experimental Conditions

In each of the three experiments, 36 items were presented in accor-
dance with the configurations presented in Table 6. Each experiment
featured three experimental presentation conditions (distributed,
massed early, and massed late), and the four information categories (A,
B, C, and D) were arranged on the basis of the serial presentation orders
shown in Table 6. In all three experiments, presentation of the key cat-
egory, D, was configured in such a fashion that it would either be dis-
tributed (in a manner comparable with the balanced conditions of Ex-
periments 1 and 2), massed early (the primacy condition), or massed
late (the recency condition) in presentation. The individual experiments
differed from each other in terms of how infrequent Category D was
relative to the other three categories.

As Table 6 indicates, Experiment 3 was designed to parallel Experi-
ments 1 and 2 using the current paradigm. There were 16 members of
Category A (isomorphic to A+ in Experiments 1 and 2), 8 members
each of Categories B and C (similar to A- and B+ in Experiments 1
and 2), and 4 members of Category D (similar to the B- category in
Experiments 1 and 2). Category D examples were either consistently
infrequent at time of encounter (distributed condition), not infrequent
at time of encounter (massed early condition), or especially infrequent
at time of encounter (massed late condition). If subjects overestimated
D items (relative to the other categories) in a frequency-estimation task,
results would parallel the findings of Experiments 1 and 2, where sub-
jects overestimated (relative to the other categories) the occurrence of
the B— category. This pattern of results would indicate that this para-
digm leads to results that parallel illusory correlation results in terms of
frequency estimates.

Experiment 4 (see Table 6) featured two infrequent categories (rela-
tive to two other more frequently presented categories) that did not vary
in terms of ultimate infrequency, but differed in terms of infrequency
at the time of encounter. There were 12 members of Categories A and
B, and 6 members of Categories C and D. Categories C and D differed
from Categories A and B in terms of ultimate infrequency. However,
Categories C and D also differed from each other. Category C items were
always distributed, whereas Category D items were either distributed
(distributed condition) or massed at time of encounter (massed early or
massed late conditions). If massed presentations (controlling for ulti-
mate infrequency) can produce overestimations, we would expect that
Category D, relative to Category C, would be overestimated in the
massed conditions. However, if overestimation depends on the ultimate
infrequency of behaviors rather than the massed nature of presentation
(as proposed by the EDBE), subjects should estimate that Categories
C and D do not differ in terms of presentation frequency, but should
overestimate the relative occurrence of both Categories C and D with
respect to Categories A and B.

Finally, Experiment 5 (see Table 6) explored the effects of presenting
Category D in either a massed (early and late conditions) or distributed
(distributed condition) fashion when all four categories possessed the
same frequency of occurrence (nine examples). In this experiment, the
ultimate frequency for all four stimulus categories was the same. The
EDBE, which is based on ultimate infrequency rather than massed pre-
sentation, would predict no difference in frequency estimates between
Category D and the other three categories across the three presentation
conditions. However, if massed presentation leads to overestimation,
one would expect subjects to report Category D as occurring more fre-
quently than the other three categories in the massed early and massed
late conditions (where Category D was presented in a massed fashion).

6 We thank David Pisoni for making these norms available to us. Fa-
miliarity ratings were based on data collected from undergraduate stu-
dents at Indiana University.
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Table 6
Serial Presentation Configurations for Experiments 3-5

Condition Partition no. and values

Experiment 3—the 16-8-8-4 design

3 4 5 6

Distributed Rnd 1,1,1,1 Rnd 1,1,1,1 Rnd
Massedearly 1,1,1,1 1,1,1,1 1,1,1,1 1,1,1,1 Rnd
Massed late Rnd Rnd Rnd Rnd Rnd

1, 1, 1, 1
Rnd

1, 1, 1, 1

Rnd
Rnd

1, 1, 1, 1

1, 1, 1, 1 Rnd
Rnd Rnd

1,1,1,1 1,1,1,1

Items 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32 33-36

Experiment 4—the 12-12-6-6 design

1 2

Distributed
Massed early
Massed late

Items

4,4,2 , 2
2, 2, 2, 6
5,5 ,2 ,0

1-12

4,4, 2, 2
5 ,5 ,2 ,0
5,5,2,0

13-24

4,4, 2, 2
5,5 ,2 ,0
2, 2, 2,6

25-36

Experiment 5—the 9-9-9-9 design

1 2

Distributed
Massed early
Massed late

Items

3,3,3 ,3
1, 1, 1,9
4 ,4 ,4 ,0

1-12

3,3,3,3
4,4,4,0
4,4,4,0

13-24

3,3,3,3
4,4, 4,0
1, 1, 1,9

25-36

Now. Rnd = random assignment of members from Categories A, B, and C. Numbers offset by commas
(e.g., a, b, c, d) indicate a members from Category A, b members from Category B, c members from
Category C, and d members from Category D.

Procedure
For each experiment, the four stimulus categories (animals, clothing,

occupations, and states) were randomly selected to serve as Categories
A. B. C, and D. Once assigned, members of each category were ran-
domly selected to serve as examples on the basis of the number required
for that category's presentation. Within each presentation partition (Ta-
ble 6), the presentation order of individual members of the relevant cat-
egories was randomly determined.

Subjects were tested at individual computer workstations located in
individual rooms, and they were randomly assigned to conditions (dis-
tributed, massed early, and massed late). For all three experiments, sub-
jects were told, "You are participating in an experiment about how peo-
ple process and retain information. A series of words will be presented
here on the monitor. Please read each word as it appears on the screen."
Instructions were chosen to parallel the typical "process and retain in-
formation" instructions given in the illusory correlation paradigm (e.g.,
Hamilton &Gifford, 1976).

After receiving instructions, subjects were presented with the 36 ex-
amples on the computer monitor at a pace of one item every 4 s. After
the presentation, subjects were given a 4-min filler task to eliminate
short-term memory effects.

After the filler task, subjects were asked to provide frequency esti-
mates for the four categories. The four categories were presented in a
random order, and subjects were asked to estimate "how many examples
of this group you think were presented." Subjects were given 15 s to
enter their response on the keyboard. Subjects who did not respond in
the 15-s period were omitted from the analyses.

Results
Experiment 3

Seventy-five Indiana University undergraduates participated
in return for research experience credit and were randomly as-
signed (25 per condition) to the three experimental conditions.
Three subjects (1 in each condition) failed to respond to fre-
quency estimates within the 15-s limit, and their data were
omitted from the analyses.

Frequency estimates were examined in two ways. First, we
analyzed the actual frequency estimates in a 3 (distributed,
massed early, and massed late conditions) X 4 (Categories A, B,
C, and D, a within-subjects factor) mixed-design ANOVA to see
if subjects were aware of increases in presentations for the four
information categories. A main effect for categories, F{3, 207)
= 65.35, p < .001, indicated that subjects were indeed sensitive
to changes in frequency of presentation within each category.
Subjects saw Category A (M = 10.42) as occurring more fre-
quently than either Category B or Category C (M = 6.56 and M
= 6.32, respectively), which were perceived as occurring more
frequently than Category D (M = 4.26). This finding replicates
those of Alba et al. (1980) and Barsalou and Ross (1986) con-
cerning subjects' sensitivity to increases in category size. Exper-
imental condition, however, had no main or interactive effects.

In addition to assessing frequency sensitivity, a proportion
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was computed based on the subjects' estimated category fre-
quency divided by the actual category frequency. Thus, a ratio
of 1.0 would reflect an accurate estimate for a particular stimu-
lus category. Another 3 (conditions) X 4 (categories, a repeated
measure) mixed-design ANOVA was conducted on these ratios.
Consistent with Alba et al. (1980), subjects overestimated the
most infrequent category relative to the frequent categories. A
main effect of categories, F(3,207) = 13.97, p < .001, indicated
that subjects overestimated Category D (M = 1.07) relative to
Categories B and C (M = 0.82 and M = 0.79, respectively),
which were overestimated relative to Category A (M = 0.65).
This pattern of results mirrors the illusory correlation effects
obtained in Experiments 1 and 2. Importantly, overestimations
of Category D were constant across the distributed, massed
early, and massed late presentation conditions. Thus, the over-
estimation of the infrequent category, as in Experiments 1 and
2, was unaffected by that category's distinctiveness at the time
of encounter. These findings are consistent with Alba et al.
(1980), who found that category blocking did not affect fre-
quency estimates.

These results are interesting in extending our understanding
of illusory correlation. In Experiments 1 and 2, as well as in
all previous research concerning illusory correlation with group
targets, the paradigm involves a 2 X 2 presentation of category
information (Groups A and B; desirable and undesirable behav-
iors). In fact, accounts of illusory correlation stress the impor-
tance of the cooccurrence of distinctive events (the B— items).
In Experiment 3 (as well as Experiment 4), the categories are
not of a 2 X 2 nature, so that there are no cooccurrences of
distinctive features. Rather, these are four independent catego-
ries. Still, the very same effects were observed in terms of the
frequency estimations. Low frequency categories were relatively
overestimated. Thus, the illusory correlation effect (which in-
volves perceptions of the degree of association between fea-
tures) appears to be part of a more general effect involving bi-
ases in the perception of low-frequency categories.

As indicated earlier, overestimations of Category D in the
massed early condition could be the product of either of two of
the stimulus category's properties: (a) massed presentation or
(b) ultimate infrequency. To differentiate between these two
competing explanations, Experiment 4 was conducted to pro-
vide Category D with a comparison category (C) that differed
in terms of massed presentation, but not ultimate infrequency.
In this experiment, Categories C and D possessed the same ul-
timate infrequency. However, Category D was presented in a
massed fashion (either early or late), whereas Category C was
always presented in a distributed manner. The EDBE, unlike
the massed presentation explanation, predicts that subjects will
estimate similar presentation frequencies for Categories C and
D. However, if massed presentation is an important factor in
the overestimation of categories, we would expect subjects to
overestimate the occurrence of Category D (relative to Category
C) in the two massed conditions.

Experiment 4
Seventy-two Indiana University undergraduates participated

in return for research experience credit and were randomly as-
signed (24 per condition) to the three experimental conditions.

All subjects responded to frequency estimates within the 15-s
limit.

A 3 (presentation conditions) X 4 (categories, a within-sub-
jects factor) mixed-design ANOVA was conducted on the raw
frequency estimates offered by subjects. Frequency estimates
illustrated the same pattern as Experiment 3. Again, in line with
the findings of Alba et al. (1980) and Barsalou and Ross (1986),
the main effect for categories, F(3,207) = 26.18, p < .001, indi-
cated that subjects reported that Categories A and B occurred
more frequently (M = 8.90 and M = 8.89, respectively) than
Categories C and D (M = 5.79 and M = 5.62, respectively).
Experimental condition did not influence these estimates. Also,
the ratio of estimated-to-actual was analyzed in a Conditions X
Categories mixed-design ANOVA. Once again, subjects overes-
timated the occurrence of the infrequent categories (M - .97
for Category C, M = .94 for Category D) relative to the frequent
categories (M = .74 for Category A, M = .74 for Category B),
F(3, 207) = 7.75, p < .001. Again, this finding replicates those
of Alba et al. and shows the same pattern found in Experiment 3
with Category D. Furthermore, these results support the EDBE
rather than the massed presentation explanation because fre-
quency estimates for Categories C and D did not differ, even
though Category D was presented in a massed fashion.

To provide a more extreme test of the EDBE and the massed
presentation explanations, Experiment 5 was conducted using
a 9-9-9-9 presentation scheme (Table 6). In this situation, fre-
quency was controlled across all four stimulus classes, and thus,
the only difference between Category D and the other three cat-
egories was in the massed or distributed nature of presentation.
With ultimate frequency of the categories equivalent, the
massed presentation explanation would predict that subjects
should overestimate the frequency of Category D items in the
massed conditions, but not in the distributed condition. On the
other hand, the EDBE would predict no difference in the fre-
quency estimates of the categories across any of the three pre-
sentation conditions.

Experiment 5
Seventy-eight Indiana University undergraduates partici-

pated in return for research-experience credit and were ran-
domly assigned (26 per condition) to the three experimental
conditions. All subjects responded to frequency estimates
within the 15-s limit.

Frequency estimates were examined in a 3 (presentation con-
ditions) X 4 (categories, a within-subjects factor) mixed-design
ANOVA. No significant effects were obtained. Regardless of
presentation scheme, subjects estimated the same actual fre-
quency for the four categories (M = 7.56, M = 7.46, M = 7.54,
and M = 7.94 for Categories A, B, C, and D, respectively). Be-
cause all four stimulus categories possessed the same frequency,
no analysis was conducted on the estimated-to-actual ratios.

Thus, the findings of Experiments 3-5 provide support for
the EDBE but are inconsistent with the massed presentation
hypothesis. These results suggest that the ultimate infrequency
of stimulus categories, and not massed presentation, leads to
the overestimation of infrequent categories. This reinforces the
conclusion from Experiments 1 and 2 that illusory correlation
can be based on a postencoding mechanism and that the ulti-
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mate distinctiveness of a stimulus class determines its extent of
encoding and its accessibility.

General Discussion

Illusory correlation with group targets is a robust and well-
documented finding. It is based on overestimations of distinc-
tive behaviors by distinctive groups and can contribute to the
formation of group stereotypes. Two groups about whom iden-
tical evaluative information is presented are perceived and eval-
uated differently as a result of the illusory correlation process.

The predominant explanation for illusory correlation has
been the DBE. This theory proposes that infrequent categories
of behavior (e.g., the B— items in Experiments 1 and 2), because
of their distinctiveness, receive more extensive encoding than
other categories and therefore are more accessible in memory.
This enhanced accessibility leads to greater weight given to this
category when making group judgments as well as to errors in
frequency estimates and biases in recall.

The DBE is a theory that clearly involves processes that occur
during the encoding of stimuli. A key component of the stan-
dard DBE is the distinctiveness of items at the time of encoding.
On the basis of the experimental conditions of Experiments 1
and 2, the standard DBE would predict an attenuated illusory
correlation in the primacy-loaded condition (where B— items
are not distinctive at the time of encounter) and an enhanced
illusory correlation in the recency-loaded condition (where B—
items are especially distinctive at the time of encounter). In
other words, the size of the illusory correlation should depend
on the distinctiveness of the B— items at the time of
presentation.

However, other research suggests the possibility that distinc-
tiveness of the B- items at the time of their presentation is not
a necessary precondition for illusory correlation formation. As
Hunt and McDaniel (1993) pointed out, enhanced memory for
distinctive items had been observed by von Restorff even when
the distinctiveness of these items did not become apparent in
the stimulus set until long after their presentation. According
to this possibility, illusory correlation formation could involve
postencoding processes, where the key element was the ultimate
distinctiveness of B- items rather than their distinctiveness at
the time of presentation. In this case, strong illusory corre-
lations would be observed in all three presentation conditions:
balanced, primacy-loaded, and recency-loaded.

The results of Experiment 1 provided evidence for the in-
volvement of postencoding processes. The levels of illusory cor-
relation were strong and constant across the three experimental
conditions. Regardless of the sequencing of the behaviors in the
list and regardless of the distinctiveness of the B - items at the
time of presentation, the illusory correlation was equal in its
strength. The primacy-loaded condition results are especially
troublesome for the standard DBE. At the time of presentation
in this condition, the B - items were not at all distinctive, and
yet a strong illusory correlation was obtained. It thus appears
that the ultimate difference in frequency between the B— items
and the other stimulus classes is important, not simply the
difference in frequency at the time of encoding. These findings
left us with the task of accounting for these results while at the
same time maintaining an explanation compatible with previ-

ous process data that supported the standard DBE (Hamilton
etal., 1985; Johnson & Mullen, 1994;Stroessneret al., 1992).

Two possibilities appeared viable. The first approach was rep-
resented by a set of explanations that did not rely on item dis-
tinctiveness as the basis for the illusory correlation effect. Both
Fiedler's (1991) information-loss approach and Smith's (1991)
exemplar-based model depend on the overall differences in fre-
quencies among the stimulus categories rather than on item dis-
tinctiveness at the time of presentation. Both explanations pro-
pose processes that occur at the time of either retrieval or judg-
ment. Thus, these interpretations are generally compatible with
the findings of Experiment 1. More important, these explana-
tions do not predict differences in the processing of B— items as
opposed to the other types of items. Biases in attention, encod-
ing, or retrieval of the item types play no role in these explana-
tions. The second possibility, which we term the EDBE, does
propose a role for the distinctiveness of the B— items and does
predict that these items will be processed differently from the
other items. Thus, this proposal is consistent with previously
reported process data that indicate biases in attention to and
encoding of B— items (Hamilton et al., 1985; Johnson & Mul-
len, 1994; Stroessneret al., 1992). However, the EDBE further
develops the standard DBE in suggesting that items can be dis-
tinctive (and processed differently) not only at the time of en-
counter, but also when their distinctiveness becomes apparent
subsequent to their initial presentation, as additional informa-
tion is presented and processed.

These two possibilities were examined in Experiment 2. Be-
cause the Fiedler and Smith models do not predict additional
processing for B— behaviors, neither theory would predict an
advantage for B - items in group-assignment response latencies.
In contrast, the EDBE predicts that B - behaviors should be
recalled quickly in all three conditions. The latency results in-
dicated that the B— items were indeed more accessible, suggest-
ing that they had indeed been processed more thoroughly than
the other stimulus types. This result occurred even in the pri-
macy-loaded condition where the B— items were not at all dis-
tinctive at the time they were presented. Thus, these results pro-
vide support for the EDBE and are problematic for Fiedler's
(1991) and Smith's (1991) explanations. Also, contrary to the
information-loss model, free recall from the first two experi-
ments did not indicate any evidence of superior memory for
Group A, as predicted by Fiedler (1991). Rather, free recall data
from Experiment 1 actually showed better recall for Group B
than Group A.

Finally, Experiments 3-5 were conducted to test an inter-
pretation of the illusory correlation and latency results of Ex-
periments 1 and 2 that did not depend on postencoding pro-
cesses. These studies did support the involvement of postencod-
ing processes in that the ultimate infrequency of items, rather
than the massed nature of their presentation, led to biases in
frequency estimates.

We thus propose a theory of illusory correlation formation
with group targets that is based on subjects' processing the be-
havioral information about group members in a continuous
manner. Items of information are not simply read, stored, and
left unaltered in memory as new items are considered. Rather,
as each new piece of information is processed, old items of in-
formation may be reconsidered, reviewed, and assimilated to
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the new information. Through this process, information that
was not distinctive at the time of encounter (as in our primacy-
loaded condition) may become distinctive after the fact, as new
information is acquired. This now-distinctive information can
receive additional processing and consideration, long after it was
first received. Thus, as new items are encountered, they are con-
sidered in relation to old information. When this happens,
group representations and the representations of the individual
behaviors will thus reflect the entire stream of behaviors, re-
gardless of how distinctive any category of items may have been
at the time of presentation.

This idea that old items of information can be reconsidered
and rerepresented as other information is presented is not
unique. Evidence of postencoding information processing has
been established in a variety of areas. Much of this work, how-
ever, involves memory processes rather than judgment pro-
cesses (e.g., Hunt & McDaniel's discussion of von Restorff
effects, 1993). Loftus's (1979; Loftus, Miller, & Burns, 1978)
work on eyewitness testimony demonstrates how subsequently
received misleading information can alter one's original repre-
sentation of an event. Similarly, Snyder and Uranowitz (1978)
showed how new information about a target person can affect
the interpretation of previously presented information. In other
words, old information is reconsidered and can change its
meaning in the light of new information. Further evidence of
memory reconstruction processes was provided by Hirt (1990;
Hirt, Erickson, & McDonald, 1993) and Conway and Ross
(1984), who pointed to many situations where new circum-
stances and facts lead to a reconsideration of old information
and a reconstruction in the representation of that old informa-
tion. New perspectives given subsequent to information presen-
tation can also change the memory for and representation of
previous facts. Hasher and Griffin (1978) showed how a new
perspective on a story that is given after the facts have been re-
ceived can alter the amount, the content, and the accuracy of
information recalled (see also Anderson & Pichert, 1978; Dool-
ing & Christiaansen, 1977). The present results fit nicely into
this literature on postencoding changes in information repre-
sentation. Our findings, like these others, suggest a dynamic or-
ganization of interpretive processes, where past experiences are
accessed, reconsidered, and reprocessed in the light of new in-
formation and experiences.

Although a postencoding information processing explana-
tion is consistent with the current set of findings, postencoding
processing is neither a universally accepted nor a universally
supported point of view. McCloskey and Zaragoza (1985) dis-
agreed with Loftus et al. (1978) that misleading questions lead
to changes in an earlier memory structure. Rather they pro-
vided evidence that new traces are laid down and the old traces
are maintained intact in memory rather than being updated.
Bransford and Johnson (1972) found that presenting a thematic
context after a passage of text had been read did not enhance
memory or change the representation of the already encoded
information. Similar effects have been reported by Zadny and
Gerard (1974). Also, Srull and Wyer (1980) found that postin-
formation priming of a trait concept did not affect the inter-
pretation of an actor's attributes although preinformation
priming had a large and significant effect (see Neely, 1991, how-

ever, for a discussion of evidence supporting backward
priming).

It is clear that no definitive conclusions can yet be drawn
about the generality and importance of postencoding process-
ing of information. Sometimes previously acquired information
is reconsidered, reviewed, and altered in the context or exten-
siveness of its representation as new information is received. At
other times, initial memory representations seem impervious
to change in response to subsequent information. The current
findings simply add one more instance where after-the-fact re-
view of information occurs and alters its representation. It will
take a good deal of subsequent research before we understand
exactly when, how, and under what conditions these postencod-
ing processes are manifested.

There is yet another class of models that must be considered
in the light of our results. These models concern themselves
with the memory for and latency of response to items from cat-
egories of different sizes. Set size effects or fan effects refer to the
finding that the more facts that are associated with a concept,
or the larger the category, the poorer the overall recall for those
facts and the longer it takes to recognize those facts (Anderson,
1976; Lewis & Anderson, 1976; Steinberg, 1966). The typical
explanation for such effects is a spreading activation process
such as Anderson's (1976) ACT model. According to this
model, source nodes have a fixed capacity for emitting activa-
tion. The more paths from a node, the less the activation of any
node and the slower the spread of activation. Thus, as set size
increases, memory for any concept will diminish and latency
for retrieval of or verification of any item will increase (see also,
Sternberg, 1966, for a serial exhaustive scanning model with
similar predictions). Such effects occur at the time of judgment
and are thus dependent only on ultimate frequency differences
and not on any processing or reprocessing differences for items
from small set sizes. Consistent with these set-size theories, we
have reported that estimates of frequencies from smaller set
sizes are larger relative to their actual sizes than are estimates of
frequencies from larger set sizes.

Although set size effects have not, to date, been used to ac-
count for the formation of illusory correlation for the para-
digms used in our study, their potential applicability is clear. As
B - is the smallest stimulus category, its items should be better
remembered and responded to most quickly. These of course
are some of the important results of Experiments 1 and 2 and
of previous studies using a similar paradigm. Such differential
memory based on set size could mediate the differential judg-
ments of Groups A and B. Despite the applicability of a set size
explanation of our results (and previous illusory correlation
findings as well), we prefer an interpretation that involves the
reprocessing of information that becomes distinctive after its
presentation to an interpretation based solely on set size for sev-
eral reasons. First, manipulations of distinctiveness other than
set size have been found to produce illusory correlations.
Spears, van der Pligt, and Eiser (1986) showed that self-rele-
vance of information could serve as the basis of illusory corre-
lation, independently of differential frequency. Also, Sanbon-
matsu, Sherman, and Hamilton (1987) manipulated distinc-

. tiveness by attentional instructions rather than infrequency and
replicated typical illusory correlation effects. Thus, any factor
that calls special attention to a particular group or behavior
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works to produce differential judgments of groups, and different
category sizes are not necessary for these effects. Given these
results, an explanation that depends on distinctiveness more
generally, rather than set size specifically, appears more
appropriate.

Second, and relatedly, the findings of von Restorff cited by
Hunt and McDaniel (1993) refer to memory effects that depend
on distinctiveness generally and not simply on set size. The fact
that von Restorff effects depend on ultimate distinctiveness, and
not simply on distinctiveness at encoding, is consistent with our
findings. In accounting for these memory effects, Hunt (1993)
has proposed mechanisms similar to our reprocessing proposal,
mechanisms that involve active processing of the information
at the time that its distinctiveness becomes apparent.

At this point it is not possible to specify the exact nature of
the reprocessing engaged in by our subjects. However, what is
important at this point is that our results expand on the stan-
dard DBE and support a process of illusory correlation forma-
tion that includes postencoding mechanisms rather than being
limited to effects that occur only during encoding. Whether this
process involves reprocessing as subsequent items of informa-
tion are received or whether the process is one that occurs later,
either at retrieval or judgment, is not the central issue. Several
candidate processes have been proposed, including our re-
processing account and set size effects. At this point, the current
findings, in combination with the existing literature, seem to
support an active reprocessing interpretation, but it will cer-
tainly take further work to decide conclusively among the rather
similar postencoding possibilities.

The present results also speak to one other aspect of the DBE.
According to the DBE, the judgments of Groups A and B are
made in a memory-based fashion (Hastie & Park, 1986). That
is, the evaluations of the groups are not formed on-line as the
behavioral information is received, but rather are made on the
basis of whatever information is accessed at the time of judg-
ment. Direct evidence for the memory-based processing aspect
of the DBE has been elusive. One important indicator of mem-
ory-based processing is the degree of correlation between mem-
ory and judgments. If judgments are made at the time they are
requested, based on whatever information is accessed at that
time, clearly judgment-recall correlations should be high.
Hamilton et al. (1985) reported a significant correlation be-
tween the recall of information and judgments of group targets,
but only for negative behaviors by Group B members. In the
present study, we reported the correlations of liking ratings for
Groups A and B with the evaluative content of subjects' free
recall, and in no case were these correlations significant. Thus,
no evidence was provided for a memory-based judgment of
these group targets.

In a recent study, McConnell, Sherman, and Hamilton
(1994) explored the on-line versus memory-based aspects of
judgments of individuals and groups within an illusory correla-
tion paradigm. Judgments were clearly more likely to be formed
on-line for individual targets, as suggested by greater recall for
individual target information, by a primacy effect for recall of
individual information, and by shorter group-assignment laten-
cies for individual target information. On the other hand, im-
pressions of group targets were not memory-based in the strong
sense of that process. Under memory-set instructions (similar

to those used in the present studies), judgment-recall corre-
lations were not significant. Only when group targets were used
and when the instructions interfered with on-line processing (by
asking subjects to judge the comprehensibility of the sentences
describing the behaviors) were significant judgment-recall cor-
relations observed.

Thus, it is likely that some degree of on-line impression for-
mation occurs for group targets. This on-line impression for-
mation may not result in a fully integrated and coherent im-
pression, but may involve some partial extraction of trait infor-
mation. Later, at the time of judgment, this information, rather
than (or in addition to) the memory for specific items of behav-
ioral information, could be used to render a judgment. In this
case, judgment-recall correlations might be quite low, as was
observed in the current studies. These considerations suggest
that the distinction between on-line and memory-based judg-
ments is not a dichotomy, but may better be thought of as a
continuum. Impressions of group targets may not be formed in
a complete, integrated way as information about group mem-
bers is processed, but neither are group impressions based solely
on the recall of specific items of behavioral information at the
time of judgment.

In sum, the current studies offer further insight into the pro-
cesses involved in group stereotyping in the illusory correlation
paradigm. Although the importance of the distinctiveness of
minority group-minority behavior items has been supported,
the traditional DBE has been expanded. This expansion raises
the possibility of distinctiveness developing through a posten-
coding process and also suggests a reconsideration of strong
memory-based aspects of impressions of group targets.
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