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More than 40 years of research have shown that people favor members of their ingroup in their
impressions, attitudes, and behaviors. Here, we propose that people also form different mental images of
minimal ingroup and outgroup members, and we test the hypothesis that differences in these mental
images contribute to the well-established biases that arise from minimal group categorization. In Study
1, participants were assigned to 1 of 2 groups using a classic minimal group paradigm. Next, a reverse
correlation image classification procedure was used to create visual renderings of ingroup and outgroup
face representations. Subsequently, a 2nd sample naive to the face generation stage rated these faces on
a series of trait dimensions. The results indicated that the ingroup face was significantly more likely than
the outgroup face to elicit favorable impressions (e.g., trusting, caring, intelligent, attractive). Extending
this finding, Study 2 revealed that ingroup face representations elicited more favorable implicitly
measured attitudes than did outgroup representations, and Study 3 showed that ingroup faces were trusted
more than outgroup faces during an economic game. Finally, Study 4 demonstrated that facial physiog-
nomy associated with trustworthiness more closely resembled the facial structure of the average ingroup
than outgroup face representation. Together, these studies suggest that minimal group distinctions can
elicit different mental representations, and that this visual bias is sufficient to elicit ingroup favoritism in
impressions, attitudes and behaviors.
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Intergroup biases are not always the result of long-standing
rivalries. They may arise even in conditions where people do not
know each other and have no conflicts of interest or any preexist-
ing animosity toward each other. Indeed, mere identification with
one of two distinct groups is sufficient to elicit a preference for one
group over another (Tajfel, 1970; Tajfel, Billig, Bundy, & Fla-
ment, 1971; Tajfel & Turner, 1986). Once formed, a minimal
group identity can influence a wide range of responses, including
impressions, attitudes, and behaviors that have consequences for
members of the ingroup as well as the outgroup (e.g., Ashburn-
Nardo, Voils, & Monteith, 2001; Brewer & Silver, 1978; Locksley,

Ortiz, & Hepburn, 1980; Otten & Wentura, 1999; Tajfel et al.,
1971; Van Bavel & Cunningham, 2009).

In the last decade, researchers have begun to examine minimal
group effects on visual perception and memory (e.g., Bernstein,
Young, & Hugenberg, 2007; Hugenberg & Corneille, 2009; Ratner
& Amodio, 2013; Van Bavel, Packer, & Cunningham, 2008,
2011). The recent focus on this topic reflects a broader recognition
in social psychology that studying how people make sense of faces
and other visual information provides insight into the nature of
social interactions (Hassin & Trope, 2000; Macrae, Quinn, Mason,
& Quadflieg, 2005; Todorov, Said, Engell, & Oosterhof, 2008;
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Zebrowitz & Montepare, 2008). However, unlike other minimal
group research that has focused on idealized representations of
ingroup members as pleasant and trustworthy (e.g., Brewer &
Silver, 1978; Tajfel et al., 1971), the work in visual processing has
largely focused on how group membership may affect the degree
of attention and perceptual resources allocated to the processing of
ingroup as opposed to outgroup faces (e.g., Bernstein et al., 2007;
Ratner & Amodio, 2013; Van Bavel et al., 2008, 2011; Young &
Hugenberg, 2010). As a result, the literature has not addressed the
question of how one’s actual mental representation of an ingroup
or outgroup member’s face may be distorted by the top-down
influence of mere group categorization or how such distortion
might contribute to intergroup bias.

The Contribution of Facial Representations to
Intergroup Responses

Facial representations are key to social interactions because they
convey information about a person’s intentions, reactions, and
dispositions. Not surprisingly, people are highly attuned to facial
information. Among both children and adults, faces receive pref-
erential attention and processing over other objects (Birmingham,
Bischof, & Kingstone, 2009a, 2009b; Goren, Sarty, & Wu, 1975;
Johnson & Morton, 1991), and this preference is supported by the
rapid encoding of faces in neural regions involved in high-level
vision (Bentin, Allison, Puce, Perez, & McCarthy, 1996; Haxby,
Hoffman, & Gobbini, 2000; Kanwisher, McDermott, & Chun,
1997). Neuroimaging findings suggest that mental images of faces
are processed in much the same way as the direct perception of a
face. Indeed, the same neural regions involved in direct face
perception are also activated in response to an imagined face,
suggesting that, as with perceiving actual faces, mental imagery of
a face may profoundly shape the way information about a person
is processed (Ishai, Haxby, & Ungerleider, 2002; Mechelli, Price,
Friston, & Ishai, 2004; O’Craven & Kanwisher, 2000).

Given the weight afforded to facial cues during information
processing, it is not surprising that information about appearance
figures prominently in group-based knowledge structures. Kessler
and McKenna (1978) reported that when people are asked to make
gender inferences, they rely on physical characteristics to a larger
degree than traits and behaviors. Furthermore, the inclusion of
information about physical attributes increases the vividness and
specificity of trait-based stereotypes (Andersen & Klatzky, 1987)
and the likelihood that trait stereotypes will be applied during
impression formation (Deaux & Lewis, 1984). Thus, representa-
tions of physical appearance promote the use of group-based
stereotypes when making trait inferences.

The visual component of social group representations not only
triggers trait inferences but also contributes to attitudes and be-
haviors. For instance, in the United States, Afrocentric features
have been shown to activate negative attitudes toward Black
individuals (Livingston & Brewer, 2002). In other work, White
Americans who simulated the role of a patrolling police officer
during a video game scenario were more likely to shoot unarmed
Black men whose appearance was more prototypical of the Black
stereotype (Ma & Correll, 2011). Furthermore, it has been shown
that Black men accused of a crime receive harsher sentences when
their appearance is closer to this stereotypical prototype (Blair,
Judd, & Chapleau, 2004; Eberhardt, Davies, Purdie-Vaughns, &

Johnson, 2006). Thus, visual representations constitute a powerful
mechanism for conveying group-based prejudices.

Group identity is also related to the mental images people form
of others, and these images have implications for social judgments
and behavior. For example, Beaupré and Hess (2003) found that
people were more likely to assume that targets portrayed in neu-
trally written vignettes were smiling if they shared the same ethnic
group as the perceiver. Additionally, Dotsch, Wigboldus, Langner,
and van Knippenberg (2008) observed an association between
their Dutch participants’ implicitly measured attitudes and the
extent to which these participants formed mental images of Mo-
roccan faces as appearing criminal and untrustworthy. In other
work, Blair, Ma, and Lenton (2001) found that the strength of
people’s stereotypic associations could be weakened by asking
them to engage in counterstereotypical mental imagery. Similarly,
imagined contact with outgroups has been shown to reduce inter-
group anxiety and improve attitudes toward several groups, includ-
ing the elderly, homosexuals, and Muslims (Crisp & Turner, 2009;
Turner & Crisp, 2010; Turner, Crisp, & Lambert, 2007). Together,
the existing literature suggests that mental representations are
important for guiding intergroup responses. However, the present
question—of whether the simple act of categorizing others into the
same or different social group as our own contributes to these
mental representations and subsequent reactions—has not yet been
directly addressed.

Clues That Mere Group Categorization Influences
Visual Representations

Although most research on visual processing has focused on
ingroup processing advantages (e.g., promoting perceptual accu-
racy), there are clues in the literature that ingroup favoritism under
minimal group conditions can arise from distortions in facial
representations, as we hypothesize. In the first wave of minimal
group studies, Doise and colleagues (1972) examined whether
anticipating a cooperative or a competitive context influences
images of minimally generated groups and whether this effect on
imagery could justify one’s intended behavior toward the out-
group. In their study, they included evaluations of the groups on
four physical trait dimensions: blond–dark, tall–short, fat–thin,
colorful–quiet. Of importance for the present purposes, they also
included a control group that consisted of minimal ingroups and
outgroups with no anticipated interaction. Doise and colleagues
did not conduct statistical analyses on differences between the
ingroup and outgroup representations for the control group, but the
data suggest that the ingroup was viewed to have physical traits
deemed more favorable than the outgroup. A later study by John-
son (1981) investigated whether people have more favorable men-
tal images of people belonging to their political party (a group with
no clear perceptual basis). He found that when participants were
presented with photographs of people who could be members
either of their political party or of an opposing party, they selected
more attractive people as belonging to their party. Most recently,
Dunham (2011) reported that rapidly presented happy faces were
more likely to be remembered as belonging to ingroup members.
This link between happy expressions and the ingroup is consistent
with the existence of a top-down expectation that ingroup faces
comprise more favorable physiognomic information than outgroup
faces.
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On the basis of past work, we propose that mere membership in
a social group has implications for the way faces of ingroup and
outgroup members are represented in the mind and that differences
in these mental representations can influence trait impressions,
attitudes, and behaviors toward ingroup and outgroup members. In
this way, mental representations of ingroup and outgroup mem-
bers’ faces may provide a mechanism through which mere group
categorization contributes to stereotyping, prejudice, and discrim-
ination. We tested this hypothesis across four studies.

Study 1

The objective of Study 1 was to test for differences in partici-
pants’ mental representations of ingroup and outgroup faces and to
assess whether these differences contribute to trait impressions
formed by perceivers. This study was conducted in two parts, in
which we (a) obtained visual renderings of participants’ mental
representations of minimally defined ingroup or outgroup mem-
bers and (b) collected trait ratings of these renderings from a
separate group of participants naive to the origin of the face
images. This approach is described in more detail in what follows.

In Part 1, individuals were assigned to minimal groups and then
categorized faces as belonging to either their ingroup or an out-
group. To capture the representational bias that we hypothesize can
give rise to ingroup favoritism, we used a technique called reverse
correlation image classification. Reverse correlation image clas-
sification belongs to a class of techniques that follow reverse
correlation logic. Reverse correlation methods examine responses
to many different stimuli and infer patterns in the stimuli that may
have caused the responses. These patterns can be visualized and
provide an approximation of the mental representations upon
which participants based their responses. These techniques were
developed over 40 years ago and have been applied to study a
diverse range of topics, including auditory cognition (Ahumada &
Lovell, 1971), neurophysiology (Ringach & Shapley, 2004; Vic-
tor, 2005), and low-level vision (Ahumada, 2002; Solomon, 2002).
Recently, they have proved useful for investigating representations
underlying face categorization (Dotsch & Todorov, 2012; Gosselin
& Schyns, 2003; Mangini & Biederman, 2004; Martin-Malivel,
Mangini, Fagot, & Biederman, 2006) and social cognitive biases in
face processing (Dotsch et al., 2008; Dotsch, Wigboldus, & van
Knippenberg, 2011; Imhoff, Dotsch, Bianchi, Banse, & Wigbol-
dus, 2011; Jack, Caldara, & Schyns, 2012; Karremans, Dotsch, &
Corneille, 2011; Young, Ratner, & Fazio, 2014). Thus, reverse
correlation image classification provides a purely data-driven
method for creating visual renderings of people’s mental repre-
sentations of faces that are resistant to experimenter bias (Mangini
& Biederman, 2004; Todorov, Dotsch, Wigboldus, & Said, 2011).

In Part 2, we assessed whether these visual renderings could
reveal biases that contribute to differential impressions of ingroup
and outgroup members. To this end, we averaged together the
visual renderings (also called classification images) generated for
each participant to create grand-averaged ingroup and outgroup
classification images. Then, an independent sample of participants
was used to assess the impressions elicited by these grand-
averaged ingroup and outgroup face representations. In order to
determine the types of impressions people might discern from
facial representations, we focused on trait dimensions that Oost-

erhof and Todorov (2008) have shown to be the most common
types of impressions that people naturally draw from faces.

Study 1 was designed to test the role of facial representations as
a mechanism involved in the effect of minimal group assignment
on ingroup favoritism, in a manner analogous to a mediation
pattern. Because much previous research has established the “di-
rect path” between minimal group assignment and ingroup favor-
itism (e.g., Brewer & Silver, 1978), our design adopted the “ex-
perimental mediation” approach to examine a mechanism that
contributes to this well-established effect (Spencer, Zanna, &
Fong, 2005). We predicted, in line with the previously reviewed
research and theory, that the ingroup facial representation would
be rated more highly on traits signaling prosociality (e.g., trust-
worthiness, caring, sociality) and overall group fitness (e.g., intel-
ligence, attractiveness, confidence) compared with the outgroup
face representation.

Method

Part 1: Generating visual renderings of group-based facial
representations

Participants. One hundred and seventy-six New York Univer-
sity students were recruited to participate in exchange for course
credit. Up to four participants were run simultaneously in separate
cubicle rooms.

Procedure. Upon arrival at the study session, participants
were asked to complete a consent form and were told that they
would perform several tasks on a computer. Next, a classic “dot
estimation” minimal group procedure was used to assign partici-
pants to arbitrary, but believable, groups (Brown, Collins, &
Schmidt, 1988; Gerard & Hoyt, 1974; Mussweiler, Gabriel, &
Bodenhausen, 2000; Tajfel et al., 1971).

Numerical Estimation Style Test (NEST). Participants were
led to believe that people vary in numerical estimation style, which
was defined as the tendency to overestimate or underestimate the
number of objects they encounter. To underscore the arbitrary
nature of numerical estimation style, we told participants that
approximately half the population are overestimators and half are
underestimators, and that research has not related numerical
estimation style to any other cognitive tendency or personality
trait.

Participants were told they would categorize photographs of
students from a previous semester whose numerical estimation
style had been determined with a well-established task called the
Numerical Estimation Style Test. They were then informed that
past research had shown that people are able to reliably detect
numerical estimation style from faces and that the purpose of the
current study was to test whether people can determine numerical
estimation style even when face images appear blurry. The instruc-
tions explained that the study was important because often people
need to make judgments about others from far distances or at night,
when perceptual information is not completely clear. It was crucial
that participants accepted this aspect of the cover story, because
the reverse correlation procedure requires that visually noisy im-
ages are used during the face categorization task.

Next, participants were told that in order to gain a concrete
understanding of numerical estimation style and how it is
measured, they should first complete the NEST themselves. In
brief, the task consisted of estimating the number of dots in 10

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

899VISUALIZING MINIMAL GROUP MEMBERS



rapidly presented dot patterns. At the end of the test, the
computer program provided predetermined feedback (counter-
balanced across participants), indicating that each participant
was either an overestimator or an underestimator. The NEST
was not actually used to assess any perceptual tendency; it
simply provided a rationale for the manipulation of group
assignment.

Several procedures were used to ensure that the novel group
category was salient in participants’ minds throughout the en-
tire face categorization task. First, participants were prompted
to report their numerical estimation style to the experimenter,
which served as a public act of commitment to the group. The
experimenter then wrote each participant’s identification num-
ber and numerical estimation style in large letters on the cover
page of a post-task questionnaire packet and placed the packet
in the participants’ line of sight to remind them of their group
membership during the categorization task. Participants also
typed their numerical estimation style group into the computer,
in another behavioral act of association. These procedures
served to keep participants’ minimal group membership salient
during the critical categorization task.

Face categorization. Following the NEST, participants com-
pleted a forced-choice face categorization task for 450 trials. On
each trial, participants viewed two adjacent face images, each
consisting of 211 � 270 grayscale pixels. Participants were told
that on each trial one of the faces was an overestimator and the
other was an underestimator, and that all the people whose faces
they were viewing had completed the numerical estimation
style test during a previous semester. According to a counter-
balanced schedule, some participants were asked on every trial
to choose which of the two faces was an overestimator and the
other participants were asked on every trial to select the under-
estimator face. Thus, targets were ingroup members when their
numerical estimation style was shared with the participant.
Conversely, targets were outgroup members when their numer-
ical estimation style was different from that of the participant.

Each face was actually derived from the same base face
image: the grayscale neutral male average face of the Averaged
Karolinska Directed Emotional Faces Database (Lundqvist &
Litton, 1998). Noise patterns were layered on the images, to
make each face look unique, distorting the various facial fea-
tures and overall facial structure. The noise pattern added to
each image consisted of 4,092 superimposed truncated sinusoid
patches spanning two cycles in six orientations (0°, 30°, 60°,
90°, 120°, and 150°) � five spatial frequencies (1, 2, 4, 8, and
16 patches per image) � two phases (0, �/2), with random
contrasts (amplitudes) as parameters.

On each trial, a random noise pattern was generated. This noise
pattern was applied to one of the images in the pair, and the inverse
of the noise pattern was added to the other image (see Figure 1).
The image with the inverse noise was equally presented on the left
and right sides of the screen in a random order. The same noise
patterns were used for all participants.

It is important to note that because a response was required
on each trial and participants were tasked with selecting on the
basis of only one group (either overestimators or underestima-
tors) for all the trials, an equal number of trials were used to
generate visualizations of ingroup and outgroup representations

(i.e., effects were not biased by the well-established tendency to
exclude ambiguous individuals from the ingroup; Castano,
Yzerbyt, Bourguignon, & Seron, 2002; Krosch, Berntsen, Amo-
dio, Jost, & Van Bavel, 2013; Leyens & Yzerbyt, 1992; Quanty,
Keats, & Harkins, 1975).

Face representation data processing. The logic of the re-
verse correlation method is that, on each trial, participants solve
the task by comparing the two faces presented on the screen
with their mental representation of ingroup or outgroup mem-
bers, as defined by numerical estimation style. They presum-
ably select whichever face best matches this mental represen-
tation. In order to create clear visualizations of social category
representations, several hundred of these forced choice catego-
rizations are averaged to form a classification image (Dotsch &
Todorov, 2012; Dotsch et al., 2008, 2011; Imhoff et al., 2011).
It is notable that if a participant categorized faces randomly, an
average of the participant’s responses would produce the base
face image, because the counterbalanced visual noise would be
canceled out (assuming enough trials are included in the aver-
age). If participants respond on some systematic basis (e.g.,
group membership), then systematic patterns in the pixel inten-
sities will emerge that will reveal the mental representation. It
is important to note that the visualization of the mental repre-
sentation is dependent on the base face and type of noise that is
used. Additionally, because there are limitations to the number
of trials that can be presented, not all the noise will cancel out.
However, averaging across participants provides adequate noise
reduction for visualization.

Participant-level classification images. Custom MATLAB
scripts were used to conduct the reverse correlation analysis.
First, for each participant, a classification image was created by
averaging together all of the parameters of the 450 noise pat-
terns that he or she selected and superimposing the normalized
average on the original base image. The images reflected par-
ticipants’ mental representation of faces belonging to the in-
group or outgroup, as a function of the counterbalanced numer-
ical estimation style factor, the base face, group-specific
features, and noise (i.e., error variance).

Group-level classification images. Because our theoretical
interest concerned the effects of minimal group membership,
and not numerical estimation style, ingroup (n � 86) and
outgroup (n � 90) classification images were created by aver-
aging the appropriate participant-level mean parameters and
superimposing the normalized average on the original base

Figure 1. Example stimuli used in the Study 1 face categorization task.
(A) Base face, (B) random noise pattern, (C, left) noise pattern superim-
posed on the face, and (C, right) inverse of the noise pattern superimposed
on the base image.
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image (collapsing across the numerical estimation style dimen-
sion; see Figure 2).1

Part 2: Assessing impressions of the ingroup and outgroup
face representations. Having implemented the minimal group
manipulation in Part 1, which produced visual images representing
minimal ingroup and outgroup members, we tested in Part 2
whether ingroup face representations elicited more favorable im-
pressions than outgroup representations, as hypothesized. To this
end, an independent sample was recruited to measure trait judg-
ments linked to the ingroup and outgroup face representations
estimated during Part 1.

Participants. One hundred and nine participants were recruited
through the Amazon Mechanical Turk website (www.mturk.com) to
complete an online survey administered through Qualtrics (www
.qualtrics.com). Participants were given 30 minutes to complete the
study and were remunerated with $0.20. On average, participants
finished the survey in approximately six minutes. Data from three
participants were removed because, based on their Internet Protocol
addresses, it appeared they had already completed the survey. Data
from five other participants were excluded because their surveys were
incomplete. The final data set included 101 participants. Past research
suggests that the quality and reliability of data collected on Mechan-
ical Turk are comparable to those of data collected in laboratory
settings (Buhrmester, Kwang, & Gosling, 2011; Paolacci, Chandler,
& Ipeirotis, 2010). All participants were naive to how the faces were
generated—no mention was made of numerical estimation or any
aspect of group membership.

Procedure. After providing informed consent, participants
viewed the group-level ingroup and outgroup classification images
and rated each on 13 trait dimensions (trustworthy, attractive,
dominant, caring, sociable, confident, emotionally stable, respon-
sible, intelligent, aggressive, mean, weird, and unhappy; Oosterhof
& Todorov, 2008). The two group-level face images were pre-
sented adjacent to each other in the upper half of the screen, in
counterbalanced positions, in order to draw attention to the com-
parison of the two images. Ratings were made on a 7-point scale.
The order of the trait ratings was randomly determined by the
Qualtrics stimulus presentation software.

Results

For each trait dimension, we conducted paired t tests comparing
the ratings of the ingroup and outgroup classification images. The

means, t values, and p values for each comparison are presented in
Table 1. These tests revealed a striking pattern of results, such that
the ingroup face was rated substantially higher than the outgroup
face on all the traits considered to be desirable of an ingroup
member (attractiveness, intelligence, responsibility, confidence,
trustworthiness, caring, emotional stability, and sociality). By
contrast, the outgroup face representation was judged as signifi-
cantly more weird than the ingroup face. Ingroup and outgroup
face ratings did not differ statistically on dominance, aggressive-
ness, meanness, and unhappiness.

Discussion

In Study 1, we investigated whether mere group membership
can give rise to contrasting representations of ingroup and out-
group faces, and whether these can then lead to different social
impressions. Our results indicate that sharing a minimal group
membership with another person can indeed bias facial represen-
tations, in a manner that evokes more favorable impressions on a
range of traits. Minimally defined ingroup and outgroup faces
differed primarily on traits dimensions that signal whether a target
should be approached or avoided, but they did not differ on traits
found to signify dominance (Oosterhof & Todorov, 2008). This
pattern comports with the broader literature on minimal group
effects, whereby mere categorization evokes an ingroup preference
but not necessarily competition or dominance hierarchies (Mum-
mendey & Otten, 1998). Although past research has shown that
people rely on appearance-related stereotypes when forming im-
pressions (Deaux & Lewis, 1984; Kessler & McKenna, 1978;
McArthur & Baron, 1983) and that information about a group
member’s behavior can trigger assumptions about appearance
(Dotsch, Wigboldus, & van Knippenberg, 2013), this study is the
first to suggest that even seemingly inconsequential group mem-
berships can evoke facial representations that facilitate more fa-
vorable impressions of ingroup than outgroup members.

The use of a reverse correlation task was a particularly
notable feature of the study because mental representations of
faces are difficult to assess with traditional behavioral tech-
niques. Because the reverse correlation approach, used in Part
1, allows all the features of the representation to vary freely and
thus does not make strong assumptions a priori about the
informational content of the face, it is able to generate estimates
of participants’ facial representations unbiased by the experi-
menters’ preconceptions. Thus, reverse correlation methodol-
ogy allowed us to create purely data-driven visualizations of
ingroup and outgroup face representations. In Part 2, we then
objectively ascertained the impressions elicited by ingroup and
outgroup facial representations by asking a naive sample to rate
the faces on traits that are highly relevant to face-based eval-
uations (Oosterhof & Todorov, 2008). It was important that we
separated the image generation process from the impression
formation stage, because without doing so it would have been
difficult to mechanistically show that the facial representations
can directly contribute to trait inferences.

1 The ingroup image was averaged across 44 overestimator and 42
underestimator participant-level classification images. The outgroup image
was averaged across 42 overestimator and 48 underestimator images.

Figure 2. Group-level ingroup and outgroup classification images from
Study 1.
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Although the reverse correlation approach provided a powerful
method for probing the role of facial representations in the mini-
mal group effect, some limitations of this approach should be
considered. First, it is unclear whether this representational process
occurs spontaneously and in all situations. In all likelihood, there
are many situations in which visual representations are not gener-
ated or in which group-based preferences are not driven by such
representations. Thus, the visual biases identified in Study 1 may
represent one of multiple processes that may contribute to minimal
group effects. Additionally, it is possible that participants in Part 1
of Study 1 spontaneously generated trait inferences and attitudes
that influenced their mental representations of the minimal groups,
suggesting a more dynamic interplay of impressions and visual
representations. Nevertheless, our experiments showed that once
these facial representations are formed, the differences in these
representations are themselves sufficient to evoke intergroup bias
in trait impressions.

Another potential limitation concerns the effect of the visual
clarity of the images produced by the reverse correlation method.
For example, it is possible that differences in the clarity of the
ingroup and outgroup images contributed to the observed effects,
beyond structural differences between these facial images. How-
ever, such an effect is difficult to discern from our data because the
images used in this study were aggregated across participants. The
clarity of the aggregated images could result from different across-
group variability for ingroup and outgroup faces. It is additionally
possible that image normalization of the noise influenced the pixel
intensities across participants in a nonlinear manner complicating
the interpretation of clarity differences in the images. Nonetheless,
Study 1 served as an initial proof-of-principle that mere group
categorization can distort mental representations of faces in a
manner that leads to more favorable impressions of ingroup than
outgroup members.

Study 2

Study 1 provided preliminary evidence that mental representa-
tions of faces elicited by minimally defined ingroup and outgroup

members can vary and lead to trait impressions that favor the
ingroup. The ingroup favoritism evident in these trait ratings
suggests that differences in mental representations, based on min-
imal group membership, could also contribute to prejudiced atti-
tudes (i.e., evaluative positions or associations that are not tied to
a particular trait attribute; Amodio & Devine, 2006; Allport, 1954).
Therefore, in Study 2, we tested whether the face representations
computed in Study 1 on the basis of mere group assignment also
elicit ingroup favoritism in attitudes. The strategy of Study 2 was
similar to that of Study 1, except that instead of asking an inde-
pendent sample to explicitly rate the face images on trait dimen-
sions, we recruited an independent sample to complete an implicit
measure of attitudes toward the ingroup and outgroup images
generated in Part 1 of Study 1.

Additionally, instead of presenting participants with the aggre-
gate ingroup and outgroup classification images, as in Study 1, we
used individual participant-level classification images as stimuli in
Study 2. Use of the participant-level images allowed for repeated
measurements of attitudes associated with the ingroup and out-
group representations, which increased the likelihood that the
attitude measure would provide stable effects. The use of
participant-level images also precluded potential effects of face
variability, which could affect clarity in group-level images,
thereby addressing a potential limitation of Study 1.

Finally, given that social attitudes may be expressed without
conscious deliberation (Devine, 1989; Dovidio, Evans, & Tyler,
1986; Fazio, Jackson, Dunton, & Williams, 1995), use of a mea-
sure that implicitly assesses attitudes provided an opportunity to
test whether the minimal group effects on face representations can
elicit pro-ingroup attitudes at an implicit level of processing.

Method

Participants. One hundred and one undergraduates from New
York University participated in exchange for course credit and
were run simultaneously in individual cubicles in groups of up to
four participants.

Procedure and materials. After providing consent, partici-
pants completed an Affect Misattribution Procedure (AMP; Payne,
Cheng, Govorun, & Stewart, 2005), an implicit measure of atti-
tudes. Past work has validated the AMP’s ability to implicitly
assess evaluative associations, including those related to racial
prejudice, addiction cravings, political ideology, and evocative
images (Payne et al., 2005; Payne, McClernon, & Dobbins, 2007).
The logic of the AMP is that if people are asked to judge an
ambiguous target, their evaluation of this target will be biased by
the attitudinal information associated with an image that directly
preceded that target.

Before they began the AMP, participants were told that the
purpose of the study was to measure their responses under dis-
tracting conditions and that, on each trial, two images would
appear in sequence. The first image would be a grayscale picture
and the second image would be a Chinese character. Participants
were instructed to do nothing in response to the first image but to
respond to the Chinese character by guessing how pleasant or
unpleasant the symbol appeared on a scale of 1 to 4 (with 4 being
very pleasant). Participants were also told that they should not let
the first picture influence their judgment of the symbol. They then
completed three practice trials, followed by 176 experimental

Table 1
Means and Paired t-Test Results for the Study 1 Trait Ratings

Trait
Ingroup mean

[95% CI]
Outgroup mean

[95% CI] t p

Attractive 4.85 [4.57, 5.13] 3.73 [3.42, 4.05] 6.17 <.001
Intelligent 4.96 [4.70, 5.18] 4.19 [3.93, 4.46] 5.17 <.001
Responsible 4.69 [4.42, 4.96] 3.92 [3.67, 4.19] 4.65 <.001
Confident 4.78 [4.54, 5.03] 4.09 [3.81, 4.37] 4.17 <.001
Trustworthy 4.73 [4.48, 4.99] 3.96 [3.68, 4.24] 3.89 <.001
Caring 4.50 [4.23, 4.76] 3.91 [3.64, 4.18] 3.44 .001
Emotionally stable 4.58 [4.33, 4.84] 4.12 [3.87, 4.37] 2.59 .01
Sociable 4.53 [4.28, 4.79] 4.15 [3.88, 4.42] 2.16 .03
Mean 4.32 [4.02, 4.61] 4.06 [3.77, 4.36] 1.35 .18
Dominant 4.26 [3.97, 4.55] 4.08 [3.78, 4.38] 0.95 .34
Aggressive 3.87 [3.55, 4.15] 4.03 [3.72, 4.34] �0.80 .43
Unhappy 4.00 [3.67, 4.33] 4.29 [3.96, 4.60] �1.40 .17
Weird 3.86 [3.31, 3.86] 3.96 [3.68, 4.24] �2.33 .02

Note. Items are ordered from the largest positive t value to the most
negative. Negative t values indicate that the means were greater for the
outgroup than the ingroup. Bold type indicates items with significant
effects. CI � confidence interval.
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trials, which used each ingroup and outgroup face image generated
by the participants from Part 1 of Study 1 as primes. Trial order
was determined randomly according to the DirectRT stimulus
presentation software. Additionally, the Chinese characters were
randomly chosen on each trial from a set of 200 characters that was
downloaded from http://www.unc.edu/~bkpayne/materials.html.

Each trial began with a face (ingroup or outgroup) presented for
75 ms, followed by a blank screen for 125 ms, and then a Chinese
character for 100 ms. The character was replaced with a mask
consisting of grayscale visual noise, which remained onscreen
until a response was registered (following Payne et al., 2005). At
the conclusion of the AMP, participants were carefully debriefed.
As part of this debriefing, participants indicated whether they
could read Chinese characters. Eight participants reported being
able to read these characters; their data were excluded from anal-
ysis, leaving data from 93 participants.

Results

We predicted that if faces representing minimal ingroup mem-
bers trigger more favorable attitudes than those representing out-
group members, Chinese characters should be rated as more pleas-
ant when preceded by an ingroup than an outgroup classification
image. To test our prediction, we computed the average pleasant-
ness rating associated with each participant-level classification
image. We then conducted a paired t test to examine differences in
the pleasantness ratings associated with the ingroup and outgroup
images. Consistent with our hypothesis, Chinese characters that
followed the ingroup faces (M � 2.59, SD � 0.32) were rated
more positively than those that followed the outgroup faces (M �
2.56, SD � 0.32), t(92) � 2.33, p � .02, d � .09, 95% CI of
difference [0.004, 0.056].2

Discussion

In Study 2, we tested whether differences in mental representa-
tions of mere ingroup and outgroup members are sufficient to
create pro-ingroup attitudes. The results revealed that the visual
renderings of ingroup faces did indeed evoke a more positive
attitude than those of outgroup faces, suggesting that subtle dif-
ferences in the way people visualize ingroup and outgroup mem-
bers may be sufficient to produce prejudices that favor the ingroup.
Although the effect of minimal group assignment on attitudes has
been shown in much previous research, our findings show that this
effect could, at least in part, be mediated through mental repre-
sentations of faces.

Our findings also revealed that attitudes elicited by ingroup and
outgroup face representations operate implicitly, complementing
the observation of explicit impression effects in Study 1. This
result is in line with previous research demonstrating that positive
ingroup attitudes following mere group categorization can occur
implicitly (Ashburn-Nardo et al., 2001; Otten & Wentura, 1999;
Van Bavel & Cunningham, 2009). Furthermore, this finding is
consistent with evidence that brief, even nonconscious, presenta-
tions of faces can elicit neural responses indicative of affect (de
Gelder, Vroomen, Pourtois, & Weiskrantz, 1999; Morris, de
Gelder, Weiskrantz, & Dolan, 2001; Whalen et al., 1998; see also
Amodio, Harmon-Jones, & Devine, 2003).

From a methodological standpoint, it is notable that the results
of Study 2 reflected responses to the participant-level images, as

opposed to the two group-level images used in Study 1. This
finding addresses the concern regarding variability effects on
group-level aggregate images and provides converging evidence
for the validity of the procedure (as in Dotsch et al., 2008).
Furthermore, it is notable that the standard deviations of the AMP
responses to ingroup and outgroup participant-level images were
close to equivalent. Therefore, it is unlikely that differential vari-
ability between the ingroup and outgroup images could explain the
observed difference in attitudes.

Study 3

Having demonstrated that mere group membership alters mental
representations of ingroup and outgroup faces in a way that elicits
differential trait impressions and attitudes, we aimed in Study 3 to
assess the degree to which mental representations of ingroup and
outgroup members can influence behavior. Here, we focused on
trust behavior, because trust is a central dimension for evaluating
faces (Oosterhof & Todorov, 2008) and a critical facilitator of
harmonious interactions among ingroup members (Foddy, Platow,
& Yamagishi, 2009; Kramer, 1999; Tanis & Postmes, 2005). To
assess the degree to which trust is evoked by ingroup facial
representations, in comparison with outgroup representations, we
conducted a study in which participants completed an economic
trust game with interaction partners represented by the ingroup and
outgroup classification images from Study 1 (Berg, Dickhaut, &
McCabe, 1995). As in Study 2, participants responded to the
participant-level classification images.

Method

Participants. Eighty-one undergraduates from New York
University completed the study in exchange for course credit. Up
to four participants were run simultaneously in separate cubicles.

Procedure.
Trust game. After providing informed consent, participants

completed a hypothetical trust game with people depicted by the
ingroup and outgroup face classification images. Participants were
instructed to imagine that they were given $10 on each trial, and
that they could choose either to keep this money or to take the
chance to increase their share by engaging in a hypothetical
economic interaction with individuals who purportedly provided
responses in an earlier session. On each interaction trial, partici-
pants were given the choice to share a portion of $10 (i.e., $0, $2,
$4, $6, $8, or $10). Any money they shared would be quadrupled
and given to the interaction partner. The partner would then have
the option to return half of the sum to the participant who had

2 We reported the results for a paired t test collapsing across the
numerical estimation style dimension because we were interested in group
differences. However, because our analyses for this study used the
participant-level images, and we thus had information about the group and
numerical estimation style for each image, we were also able to conduct a
2 (group: ingroup vs. outgroup) � 2 (numerical estimation style: overes-
timator vs. underestimator) repeated measures analysis of variance
(ANOVA). Consistent with the results of our paired t test, this analysis
produced a main effect of group, such that, irrespective of numerical
estimation style, Chinese characters that followed the ingroup faces (M �
2.59, SD � 0.32) were rated more positively than those that followed the
outgroup faces (M � 2.56, SD � 0.32), F(1, 92) � 5.33, p � .02, �p

2 � .06.
There were no numerical estimation style or interaction effects (ps � .31).
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shared the money. In this way, it would be possible for the
participant to make more money than if he or she had not shared.
Hence, the amount of money shared indicates the degree to which
the participants trusted the interaction partners.

Participants played the trust game with 176 different partners,
represented only by a photograph. In actuality, these photographs
were the participant-level classification images of the ingroup and
outgroup faces, presented in a random order across trials. Partic-
ipants were told that each partner’s face was blurred to protect his
or her identity.

Results

We predicted that participants would entrust more money to
individuals depicted by the ingroup classification images than to
those depicted by the outgroup classification images. As a test of
this, the average amount entrusted to ingroup faces and outgroup
faces was computed for each participant and submitted to a paired
t test. This analysis indicated that ingroup face depictions (M �
$3.01, SD � 1.62) were trusted significantly more than outgroup
face depictions (M � $2.77, SD � 1.62), t(80) � 6.64, p � .001,
d � .15, 95% CI of difference [0.17, 0.30].3

Discussion

In Study 3, we tested the hypothesis that representations of
ingroup and outgroup faces formed on the basis of a minimal
group distinction could elicit different patterns of behavior, in the
form of trust decisions in an economic game. We found that
participants acted in a more trusting manner toward faces reflect-
ing mental representations of ingroup members, as compared with
outgroup members, evidencing a pattern of ingroup favoritism in
behavior. As in Study 2, the variance in responses to participant-
level ingroup and outgroup faces did not differ, further suggesting
that the effects were not driven by differential variability in rep-
resentations of ingroup and outgroup faces. Thus, this study sug-
gests that subtle biases in the way an individual mentally repre-
sents the face of an ingroup or outgroup member could result in a
difference in trust decisions.

The results of Study 3 add to previous research on trust behavior
under minimal group conditions by extracting the effect of mini-
mal group assignment on facial representations and then showing
that this information alone can cause differences in trust behavior.
In past research (Foddy et al., 2009; Platow, Foddy, Yamagishi,
Lim, & Chow, 2012), minimal group effects were examined in the
absence of group-specific facial information. Given that ingroup
favoritism, especially in zero-sum situations, can result in disad-
vantaging outgroup members, this work suggests a novel pathway
through which group-based facial representations can contribute to
prejudice, discrimination, and intergroup conflict.

It is important to mention that our conclusions are drawn from
trust behavior during hypothetical transactions, in the sense that
participants could not actually earn money during the game. Dif-
ferences between hypothetical and real scenarios tend to occur
because people risk more money and exhibit self-presentation
concerns more strongly during hypothetical situations (Ajzen,
Brown, & Carvajal, 2004). Although we cannot conclusively rule
out the possibility that participants’ behavior would have differed
if real money had been exchanged, we believe it is unlikely. First,

our procedure should have precluded any self-presentation con-
cerns related to ingroup and outgroup membership, given that
participants were unaware of the group-based origins of the face
images. Second, although it is possible that participants would
have risked less money in their decisions if the money had been
real, our interest was in the relative difference in money entrusted
to ingroup and outgroup representations rather than the mean
amount.

Study 4

The aim in Study 4 was to examine, more directly, how facial
cues signaling trust contribute to the observed effects of group
membership. Because the reverse correlation procedure used to
render the images in Study 1 allows for unconstrained represen-
tations of facial features, it is sensitive to the many possible ways
in which group membership could be instantiated in the physiog-
nomy of a face. For instance, it is possible that trust was conveyed
primarily in the eyes or by the shape of the mouth (Schul, Mayo,
& Burnstein, 2004; Zebrowitz, 1997). Thus, our goal was to
objectively test the correspondence between ingroup (vs. out-
group) face representations and an independently produced repre-
sentation of a trustworthy face. Insight into this physiognomic
correspondence would clarify the mechanism underlying the re-
sults of Studies 1–3.

A second, related goal was to examine the extent to which the
resemblance between trust and ingroup representations is distrib-
uted across the face. This analysis would shed light on whether the
ingroup favoritism effects observed thus far are due to specific or
gestalt differences between the ingroup and outgroup face repre-
sentations.

To address these goals in Study 4, we recruited a new sample of
participants to complete a face categorization task. Although sim-
ilar to that used in Study 1, it pertained to whether a face appears
trustworthy. The reverse correlation analysis method was then
used to produce visual renderings of participants’ mental images of
a trustworthy face. Because people have a relatively strong notion
of what a trustworthy face looks like (Dotsch & Todorov, 2012),
a smaller sample was needed to generate a clear estimate of

3 As with Study 2, the analyses for Study 3 used the participant-level
images. Therefore, we were also able to conduct a 2 (group: ingroup vs.
outgroup) � 2 (numerical estimation style: overestimator vs. underestima-
tor) repeated measures ANOVA. In line with the results from the paired t
test, this analysis produced a significant main effect for group, such that
ingroup face depictions (M � 3.01, SD � 1.62) were trusted significantly
more than outgroup face depictions (M � 2.77, SD � 1.62), F(1, 80) �
44.02, p � .001, �p

2 � .36. Of interest, and unexpectedly, a significant main
effect also emerged for numerical estimation style, indicating that
overestimators (M � 3.01, SD � 1.61) were generally trusted signifi-
cantly more than underestimators (M � 2.76, SD � 1.63), F(1, 80) �
37.28, p � .001, �p

2 � .32. These main effects were qualified by a
significant interaction, F(1, 80) � 10.46, p � .01, �p

2 � .12, which
revealed that the group effect was larger in response to faces represent-
ing underestimators (M(ingroup – outgroup) � .33, SD(ingroup – outgroup) �
.40) than to faces representing overestimators (M(ingroup-outgroup) � .11,
SD(ingroup-outgroup) � .46), t(80) � 3.24, p � .002, d � .51. It is notable,
however, that the ingroup was trusted significantly more than the
outgroup for both the overestimators, t(80) � 2.14, p � .04, d � .07,
and the underestimators, t(80) � 7.56, p � .001, d � .20. Thus, our
hypothesis about the effect of group membership was supported inde-
pendently of the effect observed for the numerical estimation style
factor.
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physiognomic information associated with trust. We then com-
pared the resulting classification image of a trustworthy face
(collapsed across subjects) to the group-level classification images
from Study 1 that were used to estimate ingroup and outgroup face
representations.

Method

Participants. Fourteen undergraduates from New York Uni-
versity participated in exchange for extra course credit and com-
pleted the study in private cubicles, in groups of one to four
participants at a time.

Procedure. The procedure and stimuli were identical to those
in Study 1, except that there was no group assignment and, thus, no
minimal group paradigm was used. Instead, during the face cate-
gorization task, participants were instructed to choose the face
from each trial pair that looks the most trustworthy. As was
predicted, a visual inspection of the aggregate trust classification
image (see Figure 3A) indicated that a sample size of 14 partici-
pants was sufficient to generate a clear estimate of participants’
mental image of a trustworthy face. This image closely resembled
the trustworthy face classification image generated by Dotsch and
Todorov (2012).

Data reduction. Participant-level classification images were
first created by averaging the 450 faces selected as appearing
trustworthy for each participant. A composite mental representa-
tion of a trustworthy face was then created by aggregating these
participant-level classification images. The classification image
depicting the trust representation is presented alongside the Study
1 ingroup and outgroup group-level images in Figure 3A.

To quantitatively test similarities between the trust- and group-
based representations, we correlated the patterns of pixel intensi-
ties that composed these classification images. Before calculating
the correlations, we removed the base face from all the images,
leaving only pixel patterns representing the variation due to par-
ticipants’ mental images, as inclusion of the base face would have
artificially inflated observed correlations between the images. Re-
gions of the image outside the face, including the hair, were
masked and excluded from analysis (see Figure 3B to see the
masked noise patterns). Finally, for each image, the intensity

values of the remaining 89,177 pixels were converted into a single
vector and correlated with the other two vectors.

Results

Correlations between the trust and ingroup/outgroup
images. We hypothesized that the pixel intensities of the trust
classification image would be more highly correlated with the
ingroup than the outgroup classification image, indicating a greater
correspondence between the facial representations of trustworthi-
ness and the ingroup face, as compared with the outgroup face.
Supporting our prediction, the vectors representing pixel intensi-
ties for the ingroup and trust classification images were signifi-
cantly correlated (r � .46, p � .001). The outgroup and trust
classification images were also significantly correlated (r � .23,
p � .001), but the magnitude of this correlation was significantly
lower than that of the trust–ingroup correlation (z � 55.56, p �
.001). This test confirmed that the resemblance of the ingroup and
trust classification images was significantly greater than that of the
outgroup and trust classifications.

Given the large sample size (i.e., number of pixels), the signif-
icance of the p value is not as notable as the fact that the ingroup
classification image accounted for over four times as much vari-
ance in the trust classification image as did the outgroup classifi-
cation image (r2 � .21, 95% CI [0.205, 0.215] vs. r2 � .05, 95%
CI [0.047, 0.052]). Moreover, if partial correlations are considered
to adjust for shared variance between the ingroup and outgroup
images, the variance accounted for in the trust image is nine times
as large for the ingroup image (r2 � .18) as it is for the outgroup
image (r2 � .02). These results objectively demonstrate that the
facial information associated with people’s representation of an
ingroup member overlaps more with a mental representation of a
trust face than does their representation of an outgroup member.

Region of interest analyses. To assess whether the differ-
ences in the correspondences between the ingroup and outgroup
faces with the trustworthy face representation were localized or
distributed across the face, we conducted the same partial corre-
lation analyses on pixels representing noise patterns within regions
of interest (ROIs) covering the eye region, nose, and mouth (see
Figure 4). The results from these analyses are summarized in Table
2. Of importance, for each of the regions of interest, the similarity
between the trust classification image and the ingroup classifica-
tion image was significantly larger than the trust classification
image and the outgroup classification image. Consistent with re-
search demonstrating that the eyes are especially important for
trust judgments (Schul et al., 2004; Zebrowitz, 1997), the differ-
ences in correlations for the ingroup and outgroup were largest for
the eye region, followed by the nose, and then the mouth.

Discussion

Study 4 examined the hypothesis that differences in facial
representations of minimal ingroup and outgroup members could
be attributed, at least in part, to the ascription of features associated
with trustworthiness to the ingroup face. By comparing patterns in
the pixel intensities of the ingroup and outgroup classification
images to those of the trust classification image produced by an
independent sample, this study provided an especially stringent
and objective test of this hypothesis. These results support our

Figure 3. (A) Ingroup, outgroup, and trustworthy classification images.
(B) Masked classification images with the base face removed used during
the Study 4 analyses.
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theoretical proposal that shared group membership can bias mental
representations of faces toward a facial geometry that communi-
cates affiliative signals, which would elicit more favorable impres-
sions, attitudes, and behaviors from perceivers.

It is also noteworthy that the ingroup face representation was
positively correlated with the trustworthy face presentation, but the
outgroup face representation was not negatively correlated with
the trustworthy representation. This is consistent with the existing
minimal group literature, which has shown that merely separating
people into groups increases ingroup favoritism but does not elicit
outgroup derogation (Mummendey & Otten, 1998).

Finally, in Study 4, we also examined the ingroup favoritism
effect in three regions of the face (the eyes, nose, and mouth). In
all three regions, the trust image was correlated more highly with
the ingroup image than the outgroup image. This finding suggests
that the ingroup bias in mental representation is distributed across
multiple regions of the face or, at the very least, is represented in
different regions by different participants. Although trust informa-
tion was communicated in multiple regions of the ingroup face, the
effects were strongest for the eyes. This result is consistent with a
growing body of research that suggests that the eyes are attended
to when making decisions related to trust, possibly because they
are assumed to act as a window into the unobservable mind (Schul
et al., 2004; Zebrowitz, 1997).

General Discussion

Over four decades of research has demonstrated that mere group
categorization alone is sufficient to cause discriminatory behavior.
Simply assigning a person to an arbitrarily defined group produces
behavioral and evaluative preferences for the ingroup over the
outgroup (e.g., Ashburn-Nardo et al., 2001; Brewer & Silver,
1978; Locksley et al., 1980; Otten & Wentura, 1999; Tajfel et al.,
1971; Van Bavel & Cunningham, 2009). In the past several years,
numerous studies have investigated how sharing a group identity
with others can influence the processing of and memory for their
faces. Although this work has revealed that ingroup faces are
processed more deeply and accurately than outgroup faces (Bern-
stein et al., 2007; Hugenberg & Corneille, 2009; Ratner & Amo-
dio, 2013; Van Bavel et al., 2008, 2011; Young & Hugenberg,
2010), the present research investigated a different mechanism
through which mere group categorization can influence face pro-
cessing. That is, we proposed that mere group assignment can
distort mental representations of faces in a way that leads to more
favorable responses to ingroup than to outgroup members.

This hypothesis was examined across four studies. In Study 1,
we showed that membership in a minimally defined group was
sufficient to produce differences in the facial representations of
ingroup and outgroup members and that, when shown to naive
participants, a representation of an ingroup face elicited more
favorable trait impressions than a representation of an outgroup
face. The ingroup facial representation was judged to be more
trustworthy, attractive, caring, sociable, emotionally stable, intel-
ligent, responsible, and confident than the outgroup face represen-
tation: a pattern of ingroup traits signifying group fitness and
affiliative tendencies. Furthermore, we found that ingroup face
representations elicited more positive implicitly measured attitudes
(Study 2) and trusting behavior (Study 3) than did outgroup face
representations. Finally, Study 4 demonstrated that participants’
representation of facial trustworthiness more closely resembled the
information contained within an ingroup face representation than
an outgroup face representation. Together, these results suggest
that people form subtly different mental images of ingroup and
outgroup members that can contribute to significant differences in
trait impressions, attitudes, and behaviors and that the difference in
mental images can be driven, in part, by the ascription of trust-
related features to the ingroup face.

Inferring a Causal Influence of Facial Representations
on Intergroup Responses

The overarching objective of our work was to study the effects
of mere group categorization on facial representations as a means
to understand how group memberships can lead to intergroup bias.
Although several mechanisms likely contribute to the effect of
minimal group assignment on intergroup bias, we examined inter-
nal representations of facial information as one causal pathway (cf.
Bullock, Green, & Ha, 2010; Green, Ha, & Bullock, 2010). In
order to provide inferential traction when multiple mechanisms
might exist, methodologists have encouraged experimentally test-
ing each step in a predicted causal path (Spencer et al., 2005). In
line with this recommendation, we first manipulated the effect of
mere group categorization on facial representations (Study 1, Part
1) and then independently assessed the effect of the resultant facial
representations on trait impressions (Study 1, Part 2), attitudes
(Study 2), and behavior (Study 3). This approach was built upon
the already well-established “direct path” between minimal group
induction and ingroup favoritism (e.g., Ashburn-Nardo et al.,
2001; Brewer & Silver, 1978; Van Bavel & Cunningham, 2009).
The use of this design suggests that facial representations can

Table 2
Study 4 Partial Correlations Between Trust and
Ingroup/Outgroup Classification Images as a Function of
Face Region

Group

Trust

Eyes Nose Mouth

Ingroup 0.48 0.55 0.47
Outgroup �0.09 0.15 0.31

Note. All the correlation coefficients were significant (p � .001). Within
each region, the two correlation coefficients were different from each other
(p � .001).

Figure 4. Masks used to conduct the Study 4 region of interest analyses,
shown on the trust classification image. The number of pixels in each
region of interest were 36,994 (eye region), 8,269 (nose), and 18,251
(mouth).
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contribute to minimal group effects on attitudes, inferences, and
trust decisions.

To be clear, our results suggest that biased facial representations
can operate as a mechanism leading to intergroup bias, but, like
other mediation-based approaches, they do not rule out a role for
other mechanisms at any stage of the process. For instance, our
work does not preclude the possibility that participants in Part 1 of
Study 1 explicitly generated trait inferences as a means to develop
mental representations of the minimal groups. It is also possible
that clarity differences in the mental images of ingroup and out-
group members contributed to downstream favoritism effects, al-
though the results of Studies 2 and 3 suggest that this is unlikely
to be the case. Some people might also use their self-image or
prototypical features of other groups they belong to as a basis for
discerning their image of a minimally defined ingroup member
(see Gramzow, Gaertner, & Sedikides, 2001; Imhoff & Dotsch,
2013, for research consistent with these possibilities). Further
research will be required to fully illuminate the range of facial
representation mechanisms that contribute to the effects of mini-
mal group distinctions.

Implications for Mental Simulations Involving Ingroup
and Outgroup Members

Our research suggests that facial representations associated with
ingroup favoritism may influence social relations. One way this
may occur is by guiding mental simulation. Mental simulation
refers to people’s ability to transcend the here and now by role-
playing past and future experiences (Schacter, Addis, & Buckner,
2007; Tulving, 1983). Functionally, mental simulation allows peo-
ple to plan for and feel emotions associated with scenarios that
they are not currently experiencing (Marks, 1999; Taylor, Pham,
Rivkin, & Armor, 1998).

An implication for intergroup interactions is that mental repre-
sentations of an ingroup face could result in self-fulfilling proph-
esies (Chen & Bargh, 1997; Darley & Fazio, 1980; Merton, 1948).
For instance, when anticipating an interaction with an ingroup
member, expectations that the target person will look trustworthy,
responsible, and sociable could contribute to approach-related
attitudes and cooperative behaviors during the interaction, which
in turn could increase the likelihood that the ingroup member
develops warm attitudes toward the perceiver and reciprocates
affiliative behavior. Similar mental simulation effects could also
emerge when people are interacting with an ingroup member over
e-mail or in other situations that do not provide access to appear-
ance information about the target individual. These self-
reinforcing processes could perpetuate good will that promotes
positive ingroup relations. Given that outgroup representations
elicit less favorable impressions than ingroup representations, out-
group members may be less likely to receive the benefit of the
doubt than ingroup members. This would put outgroup members at
a further disadvantage.

Implications for Intergroup Face Perception and
Self-Regulation

In most research on minimal group effects on face processing,
the guiding assumption is that the ingroup is more motivationally
relevant, which leads to deeper and more accurate processing of

ingroup faces and relatively superficial processing of outgroup
faces (Hugenberg & Corneille, 2009; Ratner & Amodio, 2013;
Van Bavel et al., 2008, 2011; Young & Hugenberg, 2010). This
work has been particularly useful for demonstrating the generality
of the other race effect (i.e., the finding that same-race faces are
remembered better than other-race faces; Malpass & Kravitz,
1969). However, as we have mentioned, in minimal group work
outside of the domain of face processing, researchers have sug-
gested that ingroup biases are driven by enhanced positivity to-
ward the ingroup (e.g., Ashburn-Nardo et al., 2001; Brewer &
Silver, 1978). Motivated in part by this apparent disconnect in
literatures, the current work examined whether people see ingroup
members through “rose-colored glasses” and whether these distor-
tions in facial representations contribute to biased intergroup im-
pressions, evaluations, and behaviors. In this way, the perceptual
biases promoted by these mental representations provide a mech-
anism for facilitating one’s goal to favor ingroup members (i.e., an
example of how motivated perception serves self-regulation; Amo-
dio, 2010).

Our findings also raise the possibility that internally generated
representations of ingroup and outgroup faces influence bottom-up
processes through which faces are attended to and perceived.
Predictive coding theories state that expectations can guide the
acquisition of visual information (Friston, 2005; Mumford, 1992;
Summerfield et al., 2006). From this perspective, it is possible that
if people expect an ingroup member to have certain facial charac-
teristics but the person’s appearance diverges from this prediction,
this discordant information would receive more processing. As
such, formal models could be developed that use visual renderings
of ingroup and outgroup face representations as Bayesian priors
for predicting the duration and location of endogenous attention
and eye saccades allocated to processing attributes of a particular
face. This type of an analysis could advance theories of how mere
group knowledge biases the perceptual information that reaches
the retina and is subsequently encoded in the visual cortex. More-
over, such work may lead to the development of strategies that
protect against this type of bias by changing the predictive visual
codes that people use to disambiguate facial information of group
members.

Conclusion

Although the role of appearance cues in group-based processes
had been emphasized in seminal theoretical articles (e.g., Brewer,
1988; Carlston, 1992; McArthur & Baron, 1983), until recently,
the bulk of social cognition research overlooked the contributions
of facial information (Macrae & Bodenhausen, 2006; Zebrowitz,
2006). Our studies contribute to the recent movement to reintegrate
research on visual face processing into the social psychological
understanding of intergroup responses (e.g., Dotsch et al., 2008;
Hugenberg & Corneille, 2009; Ito & Urland, 2005; Kaul, Ratner,
& Van Bavel, 2014; Ofan, Rubin, & Amodio, 2011, in press;
Ratner & Amodio, 2013; Ratner, Kaul, & Van Bavel, 2013; Van
Bavel et al., 2011).

In this spirit, our work provides evidence that mere group
categorization can lead to ingroup favoritism through effects on
mental representations of faces. Whereas past research had shown
that simply separating people into novel groups triggers biases that
favor ingroup members, it had not been previously established that
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representations of faces could contribute to this phenomenon.
Given that facial representations are utilized to make sense of other
people, this research provides insight into a previously underex-
plored route through which group-based biases can influence so-
ciety.
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