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numerically rare, these behaviors become dispropor-
tionately memorable, leading to later impressions that
minority group members are responsible for more than
their fair share of undesirable behavior.

Of critical importance to Hamilton and Gifford’s
(1976) argument was that no prior expectation regard-
ing the rare groups was necessary to produce their
effects, just the unique memorability of rare-group/
rare-behavior pairings due to their relative infrequency.
Indeed, in their experiments, Hamilton and Gifford
exposed participants to purely artificial groups to avoid
any influence of preexisting beliefs. In the materials that
participants saw, they viewed fewer examples of one
group (the minority group) than they did of the other,
and they were exposed to one type of behavior (positive
or negative) less often than another. Although there was
no correlation between group membership and type of
behavior in the presented materials (both groups dis-
played positive and negative behaviors in the same pro-
portion), participants perceived a connection. That is,
participants thought that members of the minority
group were more likely to exhibit the rare behavior than
were members of the majority group.

Authors’ Note: This research was supported by National Science
Foundation Grants 0241638 and 0542486, awarded to Thomas
Gilovich, and National Institute of Mental Health Grant R01 56072,
awarded to David Dunning. We thank research assistants Elizabeth
Altschuler, Jonathon Schuldt, Ingrid Edshteyn, and Mahati Acharya. We
also thank Mubdiul Imtiaz, J. B. Cossart, Robin Fisher, and Ishani
Mukherjee for acting in the videos. Address correspondence to Jane L.
Risen, University of Chicago, Graduate School of Business, 5807 South
Woodlawn Avenue, Chicago, IL 60637; e-mail: jane.risen@chicagogsb.edu.

PSPB, Vol. 33 No. 11, November 2007  1492-1502
DOI: 10.1177/0146167207305862
© 2007 by the Society for Personality and Social Psychology, Inc.

In four studies, the authors explored the emergence of
one-shot illusory correlations—in which a single
instance of unusual behavior by a member of a rare
group is sufficient to create an association between
group and behavior. In Studies 1, 2, and 3, unusual
behaviors committed by members of rare groups were
processed differently than other types of behaviors.
They received more processing time, prompted more
attributional thinking, and were more memorable. In
Study 4, the authors obtained evidence from two
implicit measures of association that one-shot illusory
correlations are generalized to other members of a rare
group. The authors contend that one-shot illusory cor-
relations arise because unusual pairings of behaviors
and groups uniquely prompt people to entertain group
membership as an explanation of the unusual behavior.

Keywords: illusory correlations; stereotype formation;
distinctiveness

What one Christian does is his own responsibility, what
one Jew does is thrown back at all Jews.

—Anne Frank, May 22, 1944 (Frank, 1993, p. 239)

If there were a social cognition hall of fame,
Hamilton and Gifford’s (1976) article on illusory corre-
lations and stereotypes would surely be a featured
exhibit. Offering an insightful analysis and a telling pair
of experiments, they argued that stereotypes sometimes
arise not from base human motivations or intergroup
conflict but rather from the faulty workings of human
memory. Hamilton and Gifford argued that negative
behaviors are numerically rare. Thus, when performed
by minority group members, who by definition are also



Subsequent research by Hamilton, Dugan, and
Trolier (1985) supported the contention that these sorts
of illusory correlations are due to the enhanced avail-
ability of jointly distinctive information. In addition to
estimating the occurrence of positive and negative
behaviors by members of frequently and infrequently
presented groups (i.e., Hamilton and Gifford’s core par-
adigm), participants were asked to recall any behaviors
they had encountered and the group to which the indi-
viduals performing each of these behaviors belonged. As
Hamilton and Gifford’s (1976) analysis would predict,
participants recalled more infrequent-group/negative-
behavior pairings than any other combination of group
and behavior. In addition, the tendency to recall infre-
quent-group/negative-behavior pairings correlated with
the tendency to report an illusory association between
negative behavior and the infrequent group.

Nevertheless, Hamilton and Gifford’s (1976) analy-
sis of illusory correlations has been criticized on a
number of grounds (Fiedler, 1991; Klauer & Meiser,
2000; Smith, 1991). Some researchers have argued, for
example, that Hamilton and Gifford’s effect can be
explained by an exemplar-based memory system in
which one encodes the absolute difference between pos-
itive and negative behaviors committed by each group
rather than the ratio of positive to negative behaviors
(Smith, 1991). The fact that rare-rare pairings are more
memorable is irrelevant. Instead, if Group A commits
18 positive behaviors and 10 negative behaviors (differ-
ence of 8) and Group B commits 9 positive behaviors
and 5 negative behaviors (difference of 4), Group B will
be remembered as having performed proportionately
fewer positive acts even though the ratio of positive to
negative is equal and there is no correlation between
group and type of behavior.

Other researchers have maintained that illusory cor-
relations are the result of regressive inferences rather
than distinctiveness-based memory biases (Fiedler,
1991). The number of infrequent behaviors committed
by members of infrequent groups is overestimated
because the stimuli are processed and remembered with
less-than-perfect reliability. Under these conditions of
information loss, such estimates will regress to the over-
all mean, and minority group members will be charged
with having engaged in more anomalous behavior than
they actually have. Still others have noted that the
paired-distinctiveness account implies the existence of
illusory correlations that people do not, in fact, seem to
embrace—for example, that African Americans are more
likely than the general population to be left handed
(Gilovich, Keltner, & Nisbett, 2006; Sabini, 1995).

These critiques notwithstanding, we believe that the
core idea behind Hamilton and Gifford’s (1976) analy-
sis is valid. Indeed, we believe that their insight is more

powerful and applies more broadly than the existing
literature suggests. The core of Hamilton and Gifford’s
analysis is that illusory correlations arise because rare-
rare groupings are disproportionately available in
memory after people survey a series of behaviors from
two different groups. Because these pairings are jointly
distinctive, they are disproportionately available and
more likely than other pairings to be recalled. The illu-
sion arises, in other words, because of the impression that
one has witnessed more examples of negative behavior
committed by minority group members than was actu-
ally the case.

We suggest, however, that there are other forms of
distinctiveness that can give rise to illusory correlations
that associate rare groups with rare behaviors. We
argue that one does not need to survey a series of behav-
iors performed by common and rare groups for an illu-
sory correlation to emerge. Instead, just one unusual
behavior performed by one person from an unfamiliar
group is sufficient—leading to a phenomenon we term
one-shot illusory correlations.

One-shot illusory correlations arise because people
often bring knowledge about the prevalence of various
human behaviors to bear when witnessing an action per-
formed by another person. Thus, based on a lifetime of
experience, a person can code just a single instance of
behavior as common or as rare. People are likely to con-
clude that reading a newspaper or eating a sandwich are
common events, whereas wearing a newspaper or kick-
ing a sandwich are unusual. Rare behavior is generally
more arresting than common behavior—and more likely
to prompt thought and elaboration. Furthermore, a life-
time of interaction yields knowledge about the frequency
with which members of different groups are encoun-
tered. To someone in the United States, an American
would be coded as common but a Sri Lankan would be
coded as rare. To Sri Lankans, however, the individuals
considered common and rare would likely be reversed.

We contend that distinctive behavior performed by a
member of an unusual group is not only arresting but
also likely to trigger thoughts that lead to an association
between the pertinent group and the behavior. Such
associations arise because rare-rare pairings prompt
people to entertain the hypothesis that the person’s
group membership might explain his or her unusual
behavior. Such attributional processes are less likely to
arise when people see rare group members perform
common acts or members of a common group perform
unusual acts. As a consequence, a single occurrence of a
rare-rare pairing may be sufficient to produce a nascent
stereotype in the mind of the perceiver.

For example, when witnessing a Sri Lankan riding a
unicycle, people (at least those for whom Sri Lankans
are rare) are likely to wonder—however briefly or
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implicitly—whether there is any connection between
this group and that behavior. “Are unicycles a promi-
nent part of Sri Lankan culture?” Note that the same
question does not arise when a member of the majority
group, particularly a member of one’s own majority
group, performs the very same behavior. That is, one is
unlikely to entertain the hypothesis that one’s status as
an English speaker could explain why one rides a uni-
cycle. It has been shown that both unexpected outcomes
(Wong & Weiner, 1981) and the actions of minority
group members (Hegarty & Pratto, 2001) are especially
likely to trigger attributional processing. Putting these
two together, we contend that such attributional pro-
cessing is particularly likely for actions that are jointly
distinctive—rare behaviors performed by members of
minority groups.

We suggest that this initial query (“Is there a con-
nection?”) will sometimes be embraced and sometimes
be rejected as pertinent information is retrieved and
considered. However, if the person involved is from a
group one rarely encounters and hence knows relatively
little about, it is likely that little or no information will
be recruited. In that case, the link between the person’s
group and the behavior remains, and a unit between the
two will be cemented (Heider, 1958). This unit is the
core of a one-shot illusory correlation, an incipient
belief that might then guide future interactions with
members of the relevant minority group, resulting in a
more elaborated and firmly held conviction about the
minority group in question (Hebl, Foster, Mannix, &
Dovidio, 2002; Word, Zanna, & Cooper, 1974).

There are some hints from the illusory correlation lit-
erature that rare-rare combinations receive more attri-
butional processing than other sorts of combinations.
Using artificial groups, Stroessner, Hamilton, and
Mackie (1992) found that participants in a neutral
mood spent more time processing sentences describing
members of the infrequent group performing infrequent
behaviors than sentences describing any other group-
behavior combination. Mediational analyses suggested
that the differences in processing time produced biased
frequency estimates, which in turn produced biased
group perceptions.

One comment is necessary about the conditions we
suggest are necessary to produce a one-shot illusory cor-
relation. We contend that people will form such corre-
lations when they see a behavior that is rare in their life
experiences performed by an individual from a group
that is also uncommon in their experiences. That is, the
juxtaposition of a rare group member with a rare
behavior will be sufficient to produce the correlation.
We do not suggest that people form one-shot associa-
tions when witnessing behavior that violates their pre-
viously held stereotypes of someone from that group. In

addition, we are not suggesting that one-shot associa-
tions require that the behavior reinforce their expecta-
tions of the specific group in question. In the Sri Lankan
example above, we do not suggest that people process
the behavior more deeply because they have a prior
expectation that Sri Lankans either adore or abhor uni-
cycles. Instead, we argue that it is the overall rareness of
the behavior among people in general (e.g., riding a uni-
cycle), irrespective of prior expectations about the
group in question (e.g., Sri Lankans), that elicits the
processing that links the social group and behavior.

Note also that the various critiques of Hamilton and
Gifford’s (1976) findings—all based on alternative inter-
pretations of participants’ responses after witnessing
many different behaviors on the part of (statistical)
majority and minority group members—do not apply to
one-shot illusory correlations. Alternative explanations
based on exposure to numerous pertinent instances of
behavior play no role because we explore instead the per-
ceptions that arise when a single anomalous action is per-
formed by a member of a minority group. In other words,
distinctiveness for Hamilton and Gifford resides in the
statistical infrequency of the groups and behaviors pre-
sented within the experimental context. In the present
case, distinctiveness resides in the fact that the groups and
behaviors are unusual in the perceiver’s life experience.

The current exploration of one-shot illusory correla-
tions differs most significantly from past work in that we
suggest an additional route that may give rise to illusory
correlations linking rare groups and behaviors. Illusory
correlations may emerge not simply because distinctive
behaviors performed by minority group members are
better remembered but because they instigate an attribu-
tional process in which group membership is considered
a possible explanation of the unusual behavior.

In four studies, we examined the genesis of one-shot
illusory correlations. In these studies, we specifically
examined (a) whether people process a single incident of
an anomalous behavior committed by minority group
members differently from the way they process other
group-behavior combinations and (b) whether people
develop one-shot associations between anomalous
behavior and minority groups.

STUDY 1

An important precondition for the formation of one-
shot illusory correlations is that jointly distinctive
events elicit more processing than other behaviors do.
To examine whether this precondition holds, we pre-
sented different behaviors, some common and some
anomalous, carried out by single individuals from many
different minority and majority groups. We then measured
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the time participants took to read each type of group-
behavior pairing in such a one-shot context. We pre-
dicted that because rare behaviors committed by
members of rare groups are more arresting, participants
would take more time to read those sentences than any
other type of sentence.

Method

Participants. Ninety-nine Cornell University under-
graduates participated for extra credit in their psychol-
ogy and human development courses.

Procedure. Participants were presented with 16 sen-
tences in a random order on the computer (17-in eMac).
They were instructed to read each sentence carefully
and, as soon as they understood it, to press the space
bar to advance to the next sentence. The average font
size for the text was 34 but was adjusted slightly so that
each sentence stretched an equal distance across one line
of the screen. Each sentence described an individual
member of either a rare or common group performing a
rare or common behavior, and each participant read 4
sentences of every common-uncommon group and
behavior combination. To illustrate, one of the rare-rare
sentences was “Ben, a Jehovah’s Witness, owns a pet
sloth,” and one of the common-common sentences was
“Jennifer, who was born in New York, drinks coffee
every morning.”

Unlike Hamilton and Gifford (1976), who established
common and uncommon groups and behaviors based on
frequencies of occurrence in the experiment itself, the
real-life commonness of both the different groups and the
behaviors were established by pretest. Specifically, 20
students rated the commonness of 20 groups on a 5-point
scale anchored with extremely rare and extremely
common. A separate group of 40 participants rated the
commonness of 26 behaviors on an 11-point scale with
the same anchors. Groups and behaviors were classified
as common or rare if their average rating was signifi-
cantly different from the midpoint of the scale.1

To ensure that any observed effects were not due to
the unusualness of any particular group-behavior pair-
ing, each of the eight groups was randomly paired,
across participants, with two rare and two common
behaviors, and each of the eight behaviors was ran-
domly paired with two rare and two common groups.
This resulted in four different sets of 16 sentences.2

Furthermore, to ensure that the rare behaviors were
equally unusual whether performed by rare or common
group members, 40 participants from the same pool
rated how typical the 16 common and rare behaviors
were for members of the common and rare groups.
For example, participants were asked, “How typical is

playing the harp of people born in New York?” They
made their ratings on 11-point scales anchored with not
at all typical of members of the group and extremely
typical of members of the group. Participants believed
that the common behaviors were more typical of the
various groups (M = 4.96) than were the rare behaviors
(M = 1.40), t(39) = 13.98, p < .001. Importantly, par-
ticipants indicated that the rare behaviors were equally
atypical for rare group members (M = 1.51) and
common group members (M = 1.29), p > .20. This sug-
gests that people do not have differential expectations
for how unusual an unusual behavior is for members of
the rare and common groups.

Results

Because the reading time data were skewed, we used
natural log transformations in the analyses, but we report
the raw means for ease of interpretation. Preliminary
analyses revealed no differences between the four different
sets of 16 sentences and so we collapsed across stimulus
set. As seen in Figure 1, participants required more time to
read the sentences that paired rare groups and rare behav-
iors than any other group-behavior combination.3 To
assess the statistical significance of this effect, a contrast
index was created for each participant by multiplying the
average reading time for the rare-group/rare-behavior sen-
tences by 3, and then subtracting the average reading
times of each of the other three types of sentences (yield-
ing contrast weights of 3, –1, –1, –1; Rosenthal &
Rosnow, 1985). The mean of these contrast indices (M =
1,439 ms) was significantly greater than the null value of
0, t(98) = 5.28, p < .001.

These results demonstrate differential encoding of dis-
tinctive information in a one-shot context in which the
distinctiveness of the group and behavior were based on
participants’ real-life expectations. That is, when a
member of a rare group such as a Jehovah’s Witness or
an astronomy major performed a rare behavior such as
owning a pet sloth or proposing to a girl he had just met,
participants required more time to read the sentence.
Importantly, because the rare behaviors were equally dis-
tinctive, or unusual, whether performed by rare or
common group members, the longer processing time can-
not be explained by any preexisting associations between
any of the behaviors and any of the groups.

STUDY 2

Study 2 was designed to test whether rare-group/
rare-behavior combinations promote a particular type
of processing, namely, attributional processing. We
contend that one-shot illusory correlations are likely to
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develop between rare groups and rare behaviors
because people will spontaneously consider group mem-
bership as a potential cause of a rare behavior when the
behavior is committed by a member of a rare group but
will not consider group membership as a potential cause
when the behavior is committed by a member of a
common group. The mental energy that people devote
to thinking about rare behaviors performed by members
of minority groups might be of a rather reflexive, mind-
less sort, or it may be more effortful and reflective.
Either way, we predicted that it would leave its mark
and that participants would report wondering more
about the link between the behavior and the group for
the rare-group/rare-behavior combinations than they
would for any other group-behavior combination.

Method

Participants. Forty-five Cornell University under-
graduates participated for extra credit in their psychol-
ogy and human development courses.

Procedure. Participants read a packet containing 16
sentences. As in Study 1, each sentence described an indi-
vidual member of either a rare or common group per-
forming a rare or common behavior, and each participant
read 4 sentences of every common-uncommon group and
behavior combination. Once again, to ensure that any
observed effects were not due to the unusualness of any
particular group-behavior pair, participants were pre-
sented with one of four possible sets of 16 sentences.

After initially reading the 16 sentences, participants
were presented with the sentences a second time. On their
second pass, however, they were asked to rate each sen-
tence for how much they earlier had wondered about the
connection between the behavior and the group to which

the person belonged.4 For example, some participants
were asked, “How much did you wonder whether there
was a connection between being an astronomy major and
watching football most Sundays?” Participants responded
on an 11-point scale anchored with I didn’t think about
it at all and I definitely asked myself what the connection
was. The directions specified that participants were not
to indicate whether they generally believed there was a
connection between the group and the behavior but,
rather, to indicate how much they wondered about the
connection between the group and the behavior when
they first read the sentence.

Results

Preliminary analyses revealed no differences
between the four different sets of 16 sentences, so we
collapsed across stimulus set. As seen in Figure 2, par-
ticipants wondered more about whether a given behav-
ior may have been connected to a particular group
when both the behavior and the group were rare (M =
4.78) than any other group-behavior combination. As
in Study 1, to assess the statistical significance of this
effect, a contrast index (with contrast weights 3, –1, –1,
–1) was created for each participant. We multiplied the
average group-behavior connection ratings for the rare-
group/rare-behavior sentences by 3, and then sub-
tracted the average connection ratings of each of the
other three types of sentences. The mean of these con-
trast indices (M = 3.42) was significantly greater than
the null value of 0, t(44) = 5.12, p < .001. Note that
participants were no more likely to wonder about the
connection between rare groups and common behav-
iors (M = 3.45) or common groups and rare behaviors
(M = 3.60) than they were to consider the connection
between common groups and common behaviors (M =
3.88), suggesting that the result was not driven by rar-
ity per se. Rather, it was the paired distinctiveness of
groups and behaviors that led participants to wonder
whether membership in the rare group was, in part,
responsible for the rare behavior.

STUDY 3

The results of Studies 1 and 2 indicate that rare
behaviors committed by members of minority groups
elicit more processing and promote more attributional
thinking that focuses on group membership. That is,
when encountering rare behaviors committed by minority
group members, people are especially likely to con-
sider whether the behavior is connected to the person’s
membership in his or her group. Study 3 was designed
to test whether rare-group/rare-behavior combinations
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are also more likely to be stored as a unit in memory. In
other words, does the additional processing time and
attributional thinking demonstrated for rare groups and
rare behaviors in Studies 1 and 2 create a memory
advantage over other combinations of groups and
behaviors? The formation of such a unit is essential to
the development of one-shot illusory correlations.

Thus, Study 3 used the same one-shot paradigm as
Studies 1 and 2 and presented one behavior, either common
or anomalous, carried out by a single individual from each
of many different minority and majority groups to examine
whether anomalous behaviors on the part of minority
group members are particularly memorable. Specifically,
after reading about these various group members and their
behaviors, participants were asked to match the behaviors
they had read about to the individuals who had performed
them. We predicted that participants would be more accu-
rate when dealing with members of unusual groups who
had performed anomalous behaviors.

Method

Participants. Fifty Cornell University undergraduates
participated for extra credit in their psychology and
human development courses.

Procedure. Participants read a packet containing 16
sentences, with 4 sentences of every common-uncom-
mon group and behavior combination. As in Studies 1
and 2, participants were presented with one of four pos-
sible sets of sentences to ensure that any observed
effects were not due to the unusual memorability of any
particular group-behavior pair.

Participants’ memory for the 16 sentences was then
assessed with a recall matching task. On one sheet of

paper, the 16 group members were listed in a random
order (e.g., “Ben, a Jehovah’s Witness _____”) and on
another sheet the 16 behaviors (e.g., “_____ refuses to
sit in the front seat of a car”) were listed randomly
along with 20 additional rare and common behaviors.
Participants were asked to match the behaviors they had
read to the appropriate targets. The behaviors were
listed so that participants could not use gender as a cue
(e.g., “eats spaghetti with his/her hands”).

Results

Preliminary analyses revealed no differences between
the four different sets of 16 sentences, so we collapsed
across stimulus set. As seen in Figure 3, participants
remembered the rare-group/rare-behavior combinations
better than any of the other three combinations. To assess
the statistical significance of this effect, a contrast index
was created for each participant by multiplying the
number of rare-group/rare-behavior sentences recalled by
3 and then subtracting the number of sentences recalled
of each of the other three types (yielding contrast weights
of 3, –1, –1, –1; Rosenthal & Rosnow, 1985). The mean
of these contrast indices (M = 2.1) was significantly
greater than the null value of 0, t(49) = 5.46, p < .001.
We should note that the rare-group/common-behavior
and common-group/rare-behavior sentences were no
more likely to be remembered than the sentences that
paired common groups and common behaviors, suggest-
ing that the result was not driven by differential attention
to any single unique stimulus. Rather, it was the paired
distinctiveness of rare groups and rare behaviors that cre-
ated the advantage in memory.5

Note that any preexisting associative links between
the rare groups and rare behaviors were not any more
pronounced than those for any of the other behavior-
group combinations. As reported above, the rare behav-
iors were considered equally typical for rare and
common group members. Unicycles were not thought
to be a more common mode of transportation for
Mormons than for Catholics, for example. Despite this
absence of any preexisting connection, rare behaviors
on the part of rare group members were sufficiently
arresting that their memorability was enhanced.

One possible concern with the results from Studies 1,
2, and 3 is that the valence of the behaviors rather than
their rarity drove the observed effects. Although
Hamilton and Gifford (1976) noted that negative
behavior tends to be less common than positive behav-
ior, they took pains to show that it was not negativity
per se that led to the formation of illusory stereotypes of
minority groups. To do the same in our studies, we
asked a separate group of 20 participants to rate the
valence of each of the behaviors on an 11-point scale,
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anchored from 0 (very negative) to 10 (very positive).
Overall, the rare behaviors were judged to be more neg-
ative than the common behaviors (rare M = 3.9, SD =
0.8; common M = 5.8, SD = 0.9), t(19) = 6.85 , p <
.001. However, although rare behaviors were judged to
be more negative than common behaviors on average,
only four of the eight were seen as negative in an
absolute sense. When we break down our analyses by
negative and nonnegative rare behaviors, we find that
valence does not account for our results. In Study 1,
participants took the same amount of time to process
the two types of rare behaviors performed by members
of unusual groups (negative: M = 5,187 ms, SD = 2,454;
nonnegative: M = 5,354 ms, SD = 3,285), t(98) < 1. In
Study 3, participants were equally likely to remember
the rare-rare combinations involving negative behaviors
(M = .76, SD = .36) and those involving nonnegative
behaviors (M = .75, SD = .34), t(48) < 1.

In Study 2, participants wondered more about the
rare negative behaviors than the rare nonnegative
behaviors, but this was true regardless of whether the
behavior was committed by a rare or a common group
member. A repeated-measures ANOVA of the amount
participants wondered about the link between negative
versus nonnegative rare behaviors performed by rare
versus common group members yielded significant main
effects for the rarity of the group member, F(1, 44) = 16.
94, p < .001, and for the negativity of the behavior, F(1,
44) = 6.79, p = .012, but no hint of a significant inter-
action, F < 1. Thus, negativity encouraged participants
to wonder about the link between the behavior and the
group, but this does not explain the increased amount
of wondering for rare-group/rare-behavior combina-
tions. Together, these results demonstrate that the doc-
umented effects for processing time, attribution, and
memory were due to the paired distinctiveness of rare

behaviors and rare groups and not to the pairing of
negative behaviors and rare groups.

STUDY 4

The results of Studies 1, 2, and 3 establish the exis-
tence of the psychological processes that are essential
for the formation of one-shot illusory correlations. A
single anomalous behavior on the part of a minority
group member tends to elicit greater cognitive process-
ing (Study 1) devoted to trying to understand (Study 2)
if there is any connection between the type of behavior
encountered and the group to which the actor belongs.
This attributional activity promotes the formation of a
unit between the group and the behavior and makes the
combination of actor and action particularly memo-
rable (Study 3). Study 4 goes beyond the examination of
these important elements of one-shot illusory correla-
tions to examine the illusory correlations themselves.

Study 4 uses a pair of implicit measures to examine
whether the unit that people tend to form between
minority group members and single instances of anom-
alous behavior generalizes to other members of the group
in question. One measure, involving a word completion
task, examined whether a given characteristic was implic-
itly associated with a distinctive group if one of its
members displayed that characteristic on one occasion.
The other measure examined whether people would
selectively seek out further evidence of that characteristic
from another member of the relevant distinctive group.
Past work has shown that if people hypothesize that
another person has a given characteristic, they will tend
to seek out affirmative evidence of that characteristic in
that person (Snyder & Swann, 1978). Thus, we predicted
that an association between a minority group and an
anomalous behavior would lead participants to search
for evidence of the anomalous behavior when interview-
ing another member of the minority group.

Method

Participants. One hundred thirty-three Cornell
undergraduates (81 Caucasian, 36 East Asian, 9 African
American, and 7 Hispanic) volunteered for an experi-
ment on impressions formed on the basis of different
types of information. They received extra credit toward
their course grades for taking part.

Procedure. The first part of the experiment, partici-
pants were told, involved watching a video presentation
of several students being interviewed by a student film-
maker. Embedded in the video was an interview with
either a South Asian or Caucasian student coached to
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appear unusually pushy. Specifically, the student repeat-
edly asked if she could borrow the filmmaker’s camera
and, when her request was denied, she persisted in her
request—with one weak rationale after another—well
beyond what nearly anyone would consider proper.6

Because unusually pushy behavior may seem more neg-
ative than unusual (if, for example, one stresses the lat-
ter word rather than the former), we had a separate
group of participants watch and rate the video to make
sure the target person’s behavior was indeed seen as
unusual rather than negative. Specifically, 30 partici-
pants rated their overall impression of each student
depicted in the video and answered an additional ques-
tion about each interview. For the interview of the
pushy target person, participants were asked, “She
really wants to borrow the camera. Did you interpret
this particular behavior as something negative or
unusual?” Participants responded on an 11-point scale,
anchored at 0 with negative and at 10 with unusual.
Participants rated the behavior as significantly more
unusual than negative, yielding a mean rating that was sig-
nificantly different from the midpoint of the scale (M = 6.6,
SD = 3.4), t(29) = 2.61, p = .014. There was also no
significant difference in how unusual the behavior of
the South Asian (M = 6.5, SD = 3.3) and Caucasian
(M = 6.8, SD = 3.7) student was deemed to be, t < 1.

After watching the video, participants were told—in
line with the cover story—that their next task was to
form an impression of someone (either a South Asian or
a Caucasian man) while simultaneously being occupied
by a second task. Participants then watched, on video, as
the target individual held up cards depicting words with
missing letters. Participants were to fill in the blank
spaces to form words as the student displayed each card.
Ten of the 20 letter strings could be completed either
with pushy or nonpushy words (e.g., D E _ _ N D could
be filled in with the pushy word demand or the non-
pushy word depend).7 Following Gilbert and Hixon
(1991), we reasoned that if participants had earlier
formed a link between pushy behavior and South Asians,
the likelihood of filling in the missing letters to form a
word related to pushiness would increase when the letter
strings were being displayed by a South Asian target.

Afterward, participants were informed that their final
task was to interview another participant online. If they
had seen a South Asian displaying the letter strings in the
earlier video, they were told they would be interviewing
Deepak Raje and were given a Polaroid picture of a South
Asian man. If a Caucasian had earlier displayed the letter
strings, they were told they would be interviewing Jon
Miller and were given a Polaroid picture of a Caucasian
man. Participants were then given a list of 20 questions
from which they were to choose 10 to ask in the inter-
view. Eight of the questions related to pushiness (e.g.,

“Do you respect or resent salespeople who won’t take no
for an answer?”) and 12 were fillers (e.g., “Where do you
go when you need to study?”). We reasoned that if par-
ticipants had earlier linked South Asians with pushiness,
the likelihood of asking the South Asian (but not the
Caucasian) questions related to pushiness would be
increased. The experimenter then conducted a funnel
debriefing to determine whether participants had any sus-
picions about the true purpose of the study.

Results

The data from 24 participants (18%) were excluded
from the analyses because they either knew one of the
actors in the video (n = 3) or expressed some suspicion
about the true purpose of the study (n = 21). The final
sample included 64 Caucasian, 30 East Asian, 8 African
American, and 7 Hispanic participants.

Word completions. As expected, participants who
had witnessed a South Asian woman being pushy in the
first videotape and who saw a South Asian man dis-
playing the letter strings generated the greatest number
of pushy word completions (see Figure 4). A planned
contrast comparing the number of word completions in
this condition with the number of word completions in
the other three conditions (contrast weights: 3, –1, –1,
–1) established this pattern to be significant, t(105) =
2.07, p < .05. There were no differences in the number
of pushy word completions by participants in the other
three conditions, all ts < 1. Thus, participants who ear-
lier had seen a South Asian student act pushy appeared
to develop an association between pushiness and South
Asians, whereas those exposed to a Caucasian who
acted pushy did not form an association between pushi-
ness and Caucasians.

Questions asked. Participants who had been exposed
to a pushy South Asian also chose more questions
related to pushiness for their subsequent interview of a
South Asian target person, providing further evidence
that a link had been formed between group and trait. As
can be seen in Figure 5, questions related to pushiness
were asked most often by participants who were inter-
viewing a South Asian man and had earlier seen the
video that included a pushy South Asian women. A
planned contrast comparing the number of pushiness
questions asked by participants in this condition with
the number asked by participants in the other three con-
ditions (contrast weights: 3, –1, –1, –1) yielded a signif-
icant difference, t(105) = 2.04, p < .05. There were no
differences in the number of questions related to pushi-
ness asked by participants in the other three conditions,
all ts < 1.
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Rare group versus outgroup status. The procedures
for Study 4 contain a possible confound. For those in a
majority group, such as Caucasian participants in Study
4, the rare group is also an outgroup—and perhaps it
was the outgroup status of South Asians rather than
their rarity that caused participants to make a connec-
tion between South Asians and pushiness. Therefore, to
ensure that our results reflect the formation of a one-
shot illusory correlation based on rarity rather than on
outgroup status, it is necessary to compare the
responses of Caucasian and minority participants. If our
results reflect a tendency to associate unusual behavior
with outgroups rather than with rare groups, minority
participants should have developed an association
between pushiness and both South Asians and
Caucasians. But if, as we suggest, people associate
unusual behavior with rare groups, the responses of
minority participants should be the same as those of
Caucasian participants, reflecting an association

between pushiness and South Asians but not between
pushiness and Caucasians.

To determine whether there were any differences in the
responses of Caucasian and minority participants, we
standardized the number of pushy words generated in the
letter string task and the number of pushy questions asked
in the interview and averaged them to form a composite
of our two dependent measures. We then created a par-
ticipant ethnicity variable (Caucasian, –1; minority, 1), a
planned contrast variable to reflect the hypothesis that
participants would form an association between pushiness
and South Asians but not between pushiness and
Caucasians (South Asian video–South Asian dependent
variable, 3; South Asian video–Caucasian dependent vari-
able, –1; Caucasian video–South Asian dependent vari-
able, –1; and Caucasian video–Caucasian dependent
variable, –1) and a term representing the interaction
between participant ethnicity and the contrast variable. A
linear regression predicting the composite dependent mea-
sure yielded only a significant effect for the contrast,
t(105) = 2.24, p < .05 (echoing the results of the one-way
ANOVAs described earlier). Neither the main effect of
participant ethnicity nor the interaction was significant,
both ts < 1.

Moreover, when we restricted our analyses to the 45
minority participants (none of whom were South Asian),
we found the same results as we had for the entire sam-
ple. A planned contrast comparing the responses (com-
posite dependent measure) of minority participants in
the South Asian–South Asian condition with the
responses of minority participants in the other three
conditions (contrast weights: 3, –1, –1, –1) yielded a dif-
ference that just missed being conventionally significant,
t(41) = 1.98, p = .06. Both of these analyses make it clear
that minority participants responded the same as their
Caucasian counterparts did. East Asian, African
American, and Hispanic participants tended to form a
one-shot association between pushiness and South
Asians but not between pushiness and Caucasians.

Discussion

Studies 1, 2, and 3 demonstrated that anomalous
behaviors committed by minority group members are
processed differently than other types of behaviors.
They elicit greater cognitive processing, promote more
attributional thinking focused on group membership,
and are more likely to be stored as a unit in memory.
Study 4 went beyond the previous three studies to
demonstrate that people do indeed develop illusory cor-
relations between anomalous behaviors and minority
groups when they are confronted by such jointly dis-
tinctive information in a real-life one-shot context.
Specifically, in Study 4 we found evidence for the
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group-behavior association being generalized to other
members of the minority group and influencing subse-
quent interactions with members of that group.

GENERAL DISCUSSION

The results of these four experiments suggest that
members of minority groups are suspect—not in
Webster’s (1991) sense of “to have doubts of” or “to
imagine to be guilty” (although members of some minor-
ity groups face that too)—but suspect in the sense of their
minority group status being a candidate explanation
whenever they engage in unusual behavior. Across four
studies, we obtained evidence that people process infor-
mation about rare group members performing anom-
alous behavior differently than all other group-behavior
combinations. Relative to members of common groups
performing the same rare behavior, or anybody performing
a common behavior, participants spent more time reading
when confronted with a rare-rare pairing (Study 1),
reported wondering more about a link between rare
groups and rare behaviors (Study 2), and better recalled
rare behaviors performed by members of rarely encoun-
tered groups (Study 3). They also showed evidence of the
beginning of a social stereotype. Traits associated with a
rare behavior that was displayed by a member of a rare
group were activated when participants were exposed to
another member of the rare group (Study 4).

We have suggested that when a person belonging to
a rarely encountered group engages in rarely seen
behavior, people may wonder whether the individual
has behaved that way because he or she is a member of
that group, and thus they begin to form a link between
group and characteristic. “Are members of that group
especially likely to engage in that sort of behavior?”
Note that people are less likely to ask that question
when it is a member of a majority or more familiar
group who engages in such behavior. Thus, an associa-
tion between a given behavior and the group to which
the person performing that behavior belongs is much
more readily formed when both the behavior and the
group are jointly distinctive. Joint distinctiveness
prompts attributional analysis—whether implicit or
explicit—that can form a link between the unusual
behavior and the rarely encountered group.

The initial link between minority groups and unusual
behavior can affect subsequent interaction, thereby giv-
ing rise to more firmly held and consequential stereo-
types. As we saw in Study 4, for example, participants
who were exposed to anomalous actions on the part of
a minority group member were especially likely to ask
another member of that group whether he possessed
characteristics reflective of those actions. A one-shot

illusory correlation based on rather reflexive and even
implicit processing can therefore can set the stage for
more elaborate stereotypes.

In all four studies, we made sure that the docu-
mented association between rare groups and rare
behaviors was due to the behavior’s rarity rather than
its valence. By splitting the rare behaviors into those
that were negative and those that were not, we estab-
lished that valence could not account for the results of
Studies 1, 2, and 3. In Study 4, we had a separate group
of participants confirm that we were successful in cre-
ating a behavior that was unusual rather than negative.
Also, by examining the responses of minority partici-
pants in Study 4, we were able to establish that the one-
shot association formed between pushiness and South
Asians reflected a tendency to associate unusual behav-
ior with rare groups, not with outgroups. Taken
together, our results demonstrate that even in a one-
shot context, illusory correlations seem to arise from
paired distinctiveness rather than from the pairing of
rare groups with negative behaviors or rare behaviors
with outgroups.

Our results reinforce the validity of the core idea
underlying Hamilton and Gifford’s (1976) analysis of
distinctiveness-based illusory correlations but provide
another route, and another circumstance, by which dis-
tinctiveness can prompt stereotyping. The Hamilton and
Gifford analysis focused on the memorability of rare-rare
combinations and on how illusory correlations could be
built up over time as an individual becomes aware of dis-
tinctive information by observing members of majority
and minority groups engaging in all sorts of common and
uncommon behavior. The unusual behaviors performed
by members of minority groups stood out in memory
against the backdrop of all the actions observed.

We have focused instead on a different process by
which distinctiveness gives rise to illusory correlations
and can do so in a one-shot context. A single action by
another can be coded as unusual or common based on
a lifetime of experience. Unusual actions on the part of
minority group members exert disproportionate weight
on judgment not simply because they are better remem-
bered but because they instigate an attributional process
in which group membership is considered as a possible
explanation of the unusual behavior. Members of
minority groups are thus unfairly at risk of generating
one-shot illusory correlations whenever they engage in
behavior that lies outside the mainstream.

As Anne Frank noted during her short life, what a
member of the majority does is that person’s own
responsibility, but what a minority group member does
has implications for his or her entire group. Our analy-
sis suggests that this process might be a ubiquitous fea-
ture of social inference.
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NOTES

1. The common groups were Democrat, Protestant, American, born
in New York, psychology major, sorority member, Catholic, and
Caucasian, and the uncommon groups were Jehovah’s Witness,
Mormon, born in Idaho, Native American, member of the Amateur
Radio Club, astronomy major, Libertarian, and Turkish. The common
behaviors were not making the bed in the morning, studying in the
library, watching football most Sundays, using ketchup and mustard on
hamburgers, buying a new computer to start school, exercising at the
gym regularly, owning a cat, and drinking coffee every morning, and
the rare behaviors were riding a unicycle to class, sleeping in a tent in
bedroom, refusing to sit in the front seat of the car, owning a pet sloth,
eating spaghetti with hands, proposing to a girl a week after meeting
her, plays the harp, and completed holiday shopping before Halloween.

2. The only exception to purely random pairing was that only male
targets proposed to a girl and watched football most Sundays and
only female targets played the harp.

3. All of the reported results remain unchanged if the data are ana-
lyzed at the level of the syllable rather than at the level of the sentence.
The analysis by syllable was conducted by dividing the reading time
for each sentence by the number of syllables in that sentence and com-
paring the average speed required to read rare-group/rare-behavior
syllables to the average speed required to read syllables of other
group-behavior combinations. Results indicate that participants took
longer, on average, to read a syllable of a rare-group/rare-behavior
sentence than a syllable of any other type of sentence.

4. A smaller, separate group of participants was asked to rate the
amount they wondered about the link between group and behavior as
they read through the sentences for the first time. We found the same
pattern of data for this more spontaneous, less retrospective measure.

5. To ensure that the memory advantage for rare-group/rare-behav-
ior sentences reflected one-shot illusory correlations based on paired
distinctiveness rather than a guessing strategy based on the expectation
that strange groups “go with” strange behaviors, we analyzed partici-
pants’ incorrect answers. When participants recalled the wrong behav-
ior for a rare group member, they recalled a rare behavior 43% of the
time. When participants recalled the wrong behavior for a common
group member, they recalled a rare behavior 39% of the time. Because
the incorrect rare behaviors were equally luring for the rare and
common group members, it appears that the memory advantage was
due to paired distinctiveness and not to strategic guessing.

6. To ensure that pushiness is not considered by our subject pop-
ulation to be characteristic of South Asians, we asked an additional
40 Cornell students to rate, on an 11-point scale, the extent to which
they associate either people with a South Asian or European heritage
with 16 traits, including the traits pushy and demanding. We averaged
participants’ responses to those traits and found that South Asians are
not considered pushy. Neither those of South Asian (M = 5.21) or
European (M = 6.19) heritage were rated as significantly higher or
lower than the midpoint of the scale, although South Asians were
rated as significantly less pushy and demanding than those of
European heritage, t(38) = 2.12, p < .05. Thus, any preexisting asso-
ciations U.S. college students have to South Asians work against the
hypothesis under investigation.

7. The 10 pushy words were forceful, pushy, demand, assertive,
unrelenting, determined, insistent, rude, persist, and obnoxious.

REFERENCES

Fiedler, K. (1991). The tricky nature of skewed frequency tables: An
information loss account of distinctiveness-based illusory correla-
tions. Journal of Personality and Social Psychology, 60, 24-36.

Frank, A. (1993). The diary of a young girl (B. M. Mooyaart-
Doubleday, Trans.). New York: Bantam.

Gilbert, D. T., & Hixon, J. G. (1991). The trouble of thinking:
Activation and application of stereotypic beliefs. Journal of
Personality and Social Psychology, 60, 509-517.

Gilovich, T., Keltner, D., & Nisbett, R. E. (2006). Social psychology.
New York: Norton.

Hamilton, D. L., Dugan, P. M., & Trolier, T. K. (1985). The forma-
tion of stereotypic beliefs: Further evidence for distinctiveness-
based illusory correlations. Journal of Personality and Social
Psychology, 48, 5-17.

Hamilton, D. L., & Gifford, R. K. (1976). Illusory correlation in
interpersonal perception: A cognitive basis of stereotypic judg-
ments. Journal of Experimental Social Psychology, 12, 392-407.

Hebl, M. R., Foster, J. B., Mannix, L. M., & Dovidio, J. F. (2002).
Formal and interpersonal discrimination: A field study of bias
toward homosexual applicants. Personality and Social Psychology
Bulletin, 28, 815-825.

Hegarty, P., & Pratto, F. (2001). The effects of social category norms
and stereotypes on explanations for intergroup differences.
Journal of Personality and Social Psychology, 80, 723-735.

Heider, F. (1958). The psychology of interpersonal relations.
Hillsdale, NJ: Lawrence Erlbaum.

Klauer, K. C., & Meiser, T. (2000). A source-monitoring analysis of
illusory correlations. Personality and Social Psychology Bulletin,
26, 1074-1093.

Rosenthal, R., & Rosnow, R. L. (1985). Contrast analysis: Focused
comparisons in the analysis of variance. New York: Cambridge
University Press.

Sabini, J. (1995). Social psychology. New York: Norton.
Smith, E. R. (1991). Illusory correlation in a simulated exemplar-

based memory. Journal of Experimental Social Psychology, 27,
107-123.

Snyder, M., & Swann, W. B. (1978). Hypothesis-testing processes in
social interaction. Journal of Personality and Social Psychology,
36, 1202-1212.

Stroessner, S. J., Hamilton, D. L., & Mackie, D. M. (1992). Affect
and stereotyping: The effect of induced mood on distinctiveness-
based illusory correlations. Journal of Personality and Social
Psychology, 62, 564-576.

Webster’s ninth new collegiate dictionary. (1991). Springfield, MA:
Merriam-Webster.

Wong, P. T. P., & Weiner, B. (1981). When people ask “why” ques-
tions and the heuristics of attributional processing. Journal of
Personality and Social Psychology, 40, 650-663.

Word, C. O., Zanna, M. P., & Cooper, J. (1974). The nonverbal
mediation of self-fulfilling prophecies in interracial interaction.
Journal of Experimental Social Psychology, 10, 109-120.

Received July 31, 2006
Revision accepted April 12, 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslon-Ornaments
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-Roman
    /AlternateGothicNo2BT-Regular
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /AssemblyLightSSK
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond-Antiqua
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Halbfett
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /Helvetica-Oblique
    /HelvLight
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Lithos-Black
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaMath-Symbol
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


