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Perceivers tend to be reluctant to admit new members into their ingroups—unless there is some potential for
prospective group members to provide value to the group. In the present research, we examine the effect of facial
trustworthiness on ingroup inclusion decisions. Five studies demonstrate that facial trustworthiness exerts a
powerful bottom-up perceptual cue that conveys this necessary “positive information,” resulting in an increased
likelihood of ingroup acceptance. This effect was first found for a homogenous sample of White male faces
(Study 1), but was also found independent of sex (Study 2), and independent of race (Studies 3a, 3b, & 4),
whereby facial trustworthiness influenced inclusion decisions more than salient aspects of group membership
(i.e., sex and race).

1. Introduction
Group membership is an important dimension of a person's social
world. Ingroups provide a variety of benefits that support wellbeing
(e.g., protection, social support, self-esteem maintenance, resource
sharing; e.g., Brewer, 2004; Correll & Park, 2005; Greenaway et al.,
2015; Jetten et al., 2015), to the point that group affiliation has been
argued to be a fundamental human need (e.g., Baumeister & Leary,
1995; Williams, 2009). Group affiliation also appears to buffer against
existential anxiety, as prior research on group affiliation has found that
participants primed with ideas of death demonstrated an increased
level of ingroup favoritism and saw their ingroups as more entitative
(Castano, Yzerbyt, Paladino, & Sacchi, 2002).
Consequently, group belonging has numerous effects on social
cognition and motivation. Social Identity Theory argues that the selfconcept is partly determined by group memberships (e.g., Tajfel &
Turner, 1986) and that self-esteem is derived from membership in positively valenced groups (e.g., Abrams & Hogg, 1988; Leary, Tambor,
Terdal, & Downs, 1995). Accordingly, people show ingroup favoritism
in a variety of evaluative contexts, liking ingroup members more than
outgroup members (Brewer, 1999; Sherman, Klein, Laskey, & Wyer,
1998; Turner, Brown, & Tajfel, 1979). Ingroup favoritism also biases
behaviors, resulting in outcomes such as greater resource sharing and
cooperation with ingroup members relative to outgroup members (e.g.,
Gaertner & Dovidio, 2000; Tajfel & Turner, 1986).

⁎

Notably, these effects occur when group boundaries are sharply
defined and based on highly salient characteristics like race, sex, and
socioeconomic status (e.g., Stephan & Stephan, 2000), but also when
intergroup distinctions are largely inconsequential (e.g., university
rivalries) or even arbitrary (e.g., minimal group paradigms, see Brewer,
1979; Tajfel, Billig, Bundy, & Flament, 1971). Such evidence reveals a
fundamental motivation to belong to and identify with social groups.
2. Ingroup overexclusion
Given the importance of group membership, it is not surprising that
people are sometimes selective when determining who should enjoy the
benefits of ingroup membership. Indeed, people often reserve ingroup
membership for targets who possess the positive qualities believed to be
typical of fellow ingroup members. Conversely, those viewed as lacking
on some dimension are excluded from the group (more commonly than
they are included), a phenomenon termed “ingroup overexclusion”
(e.g., Leyens & Yzerbyt, 1992; Yzerbyt, Leyens, & Bellour, 1995). As
with other intergroup biases, ingroup overexclusion can occur in a
variety of contexts.
Leyens and Yzerbyt's (1992) original demonstration of the effect
involved a sample of Flemish and Walloon students reading descriptions of novel individuals and making decisions about which targets
belonged to which group. These are two distinct regional groups in
Belgium that have a history of ingroup favoritism and outgroup
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derogation between them (Leyens & Yzerbyt, 1992; Yzerbyt et al.,
1995). In this original work, both groups of participants systematically
categorized more targets as outgroup than ingroup members, reserving
ingroup categorization only for targets with highly positive descriptions.
More recent research finds that similar effects emerge in racial categorization. When White participants categorize Black/White racially
ambiguous faces as either racial ingroup or outgroup members, intermixed with White faces and Black faces, ingroup categorizations are
most commonly granted to unambiguously White faces (Knowles &
Peng, 2005). Those who are not clearly in the ingroup are excluded.
Racially ambiguous targets are categorized as outgroups particularly
when displaying negative facial expressions (e.g., anger; Peery &
Bodenhausen, 2008), thereby allowing people to maintain a more
“positive” perception of their ingroup.
Aside from conflict-laden contexts, Rubin and Paolini (2014) used
an arbitrary group distinction akin to a minimal group paradigm (Tajfel
et al., 1971) and found that when people believed the ingroup to be
positive (and the outgroup negative), people tended to include relatively few targets in their novel ingroup. These results demonstrate that
the ingroup overexclusion effect is likely a product of ingroup favoritism, borne out of a desire to maintain the ingroup's positive image and
protect the ingroup from infiltration by undesirable others (e.g.,
Hutchison & Abrams, 2003; Leyens & Yzerbyt, 1992; Rubin & Paolini,
2014).
This tendency is functional. Any general orientation to see oneself or
one's group as positive, relative to outgroup members, would help
maintain positive beliefs about the ingroup (and consequently the self)
by maximizing psychological distinctions between the ingroup and
outgroup (Brewer, 1999). Moreover, ingroup overexclusion could serve
a practical function as well, as group cohesion and stability can be
disrupted by bad actors (e.g., Hutchison, Abrams, & Christian, 2007;
Kurzban & Leary, 2001; O'Boyle, Forsyth, & O'Boyle, 2011), leading
people to set high standards before granting ingroup status to others,
lest the group itself be threatened.

decisions. Having participants make both the psychological and the
ingroup ratings, however, leaves open the possibility that the correlations exist at the conceptual level, rather than the facial feature level
(see Stolier, Hehman, Keller, Walker, & Freeman, 2018). Indeed, in this
prior study the faces were confined to images that were pre-rated to be
neutral in trustworthiness.
Although judgments of facial trustworthiness are subject to idiosyncratic perceiver impressions, consensus is also relatively high when
it comes to judging trustworthiness from faces (Hehman, Sutherland,
Flake, & Slepian, 2017). Even aside from accuracy, such consensus has
important psychological consequences (Slepian & Ames, 2016). Moving
beyond prior work, we thus leveraged consensus in judging trustworthiness by presenting participants with faces pre-rated as high or
low in trustworthiness (Experiments 1–3) or varying continuously along
this dimension (Experiment 4). Accordingly, in contrast to prior work,
we examine whether relatively subtle facial cues can shift the threshold
for group inclusion. Specifically, we examined whether perceived facial
trustworthiness conveys enough positive information to be included
into the ingroup. We focus on facial trustworthiness for several reasons
enumerated below.
Facial trustworthiness is argued to be one of two key dimensions of
person perception (along with dominance, e.g., Oosterhof & Todorov,
2008). Moreover, although there is individual variation in trait judgments from faces (Hehman, Sutherland, et al., 2017; Kramer, Mileva, &
Ritchie, 2018), trustworthiness judgments nevertheless do show high
levels of interrater agreement (e.g., Rule, Krendl, Ivcevic, & Ambady,
2013). The tendency to differentiate faces according to trustworthiness
emerges in as little as 34 ms (e.g., South Palomares & Young, 2017;
Todorov, Mende-Siedlecki, & Dotsch, 2013; Todorov, Pakrashi, &
Oosterhof, 2009) or 100 ms during more consequential situations (i.e.,
during trust games; De Neys, Hopfensitz, & Bonnefon, 2017; see also
Willis & Todorov, 2006). Relative to faces considered untrustworthy,
trustworthy faces tend to have larger, rounder eyes, a larger mouth with
slightly upturned corners, a larger forehead, and a shorter chin (e.g.,
Kleisner, Priplatova, Frost, & Flegr, 2013).
Faces perceived as trustworthy enjoy numerous social benefits. For
example, trustworthy faces also potentiate affiliative and prosocial
approach behaviors (Slepian, Young, & Harmon-Jones, 2017; Slepian,
Young, Rule, Weisbuch, & Ambady, 2012). Additionally, van't Wout
and Sanfey (2008) found that participants made greater offers to
partners with trustworthy faces than those with untrustworthy faces in
an ultimatum game. Real-world effects have been documented as well,
as facial trustworthiness is associated with increased pay (Fruhen,
Watkins, & Jones, 2015) and assumptions of fairness in managerial
decision making (Holtz, 2014). The inverse of these findings is that
untrustworthy defendants are more likely to receive harsh sentences for
crimes (Sutherland, Cojocariu, Day, & Hehman, 2020; Wilson & Rule,
2016). Thus, understanding how rapidly made and consensually agreed
upon judgments of facial trustworthiness influence group categorizations is an important, but heretofore unexplored area of research.

3. Who is granted ingroup membership?
As the ingroup overexclusion effect demonstrates, ingroup categorizations are not liberally granted but are instead reserved for those
described in positive ways (Leyens & Yzerbyt, 1992). Moreover, even
without descriptions conveying positive characteristics, similar effects
emerge when information is conveyed through visual routes. For example, ingroup membership is often granted to targets unambiguously
possessing physical characteristics of group membership (e.g., race;
Knowles & Peng, 2005; see also Thorstenson, Pazda, Young, & Slepian,
2019), to targets perceived as being high on competence and warmth
(Ponsi, Panasiti, Scandola, & Aglioti, 2016), or even simply displaying
happy facial expressions (Peery & Bodenhausen, 2008). Other research
has found that fluently processed faces are afforded ingroup membership regardless of race (Claypool, Housley, Hugenberg, Bernstein, &
Mackie, 2012), suggesting that the positivity associated with fluent
(i.e., easy) processing mitigates the tendency to overexclude targets.
These findings are especially relevant to the current research, as
they illustrate that various aspects of face processing can affect inclusion/exclusion tendencies. However, this prior work has focused on
group categorizations along racial dimensions (e.g., Black/White category decisions) and with perceptually obvious cues to group membership (e.g., easily identified facial expressions; variations in skin tone). In
other words, from prior work, it is unclear whether the facial features
had any influence on group categorization, or if instead, it was simply
the clear social categories conveyed by those faces that had their influence (cf. Macrae & Martin, 2006; Maddox, 2004). In fact, to our
knowledge, only one study has looked at how facial trait cues influence
ingroup inclusion decisions. Ponsi et al. (2016) found that participants'
ratings of warmth and competence correlated with their ingroup

4. Facial trustworthiness and target race and sex
While facial trustworthiness exerts powerful impacts on how people
are evaluated and treated, so too do other structural face cues, most
notably race and sex. These two variables have been argued to dominate early stages of person perception (Bruce & Young, 1986; Ito &
Urland, 2003) and form basic categories into which faces are rapidly
allocated (e.g., Levin, 1996, 2000; Wild et al., 2000). However, how
these two factors interact with variations in facial trustworthiness to
predict overexclusion effects is an important yet largely unexamined
question. Nevertheless, several outcomes are plausible based on research to date. Prior work has found that categorical information (e.g.,
race, sex) is extracted more efficiently than individuating information
(Cloutier, Mason, & Macrae, 2005). This would suggest that when
making ingroup inclusion decisions, participants should be
2
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predominantly guided by a target's categorical facial information rather
than their more individuating features that correspond with perceived
traits (e.g., facial trustworthiness). Alternatively, more target-specific
facial information can also be quickly processed and does affect social
judgments (e.g., phenotypical face traits; Blair, Judd, Sadler, & Jenkins,
2002; Maddox, 2004), and facial trustworthiness is processed so efficiently as to perhaps have an obligatory and spontaneous effect on
social perception (Klapper, Dotsch, van Rooij, & Wigboldus, 2016).
Considering face cues to sex first, prior research affords some tentative predictions. For example, a large literature on gender stereotypes
shows that woman are believed to be especially communal and interpersonally warm (Brown, Phills, Mercurio IV, Olah, & Veilleux, 2018;
Fiske, Cuddy, & Glick, 2007). Moreover, recent research has found that
many first impressions of female faces are driven by perceptions of
trustworthiness and/or warmth (cf. male faces, which are driven by
both trustworthiness and dominance perceptions; Oh, Dotsch, Porter, &
Todorov, 2020). In general, violating these stereotypic expectations is
judged negatively (e.g., Flannigan, Miles, Quadflieg, & Macrae, 2013).
More specific to face processing research, counter-stereotypical female
faces (e.g., those with masculine features or expressing anger) are rated
negatively relative to stereotype-congruent female targets, partly because these female faces defy expectations of warmth and prosociality
(e.g., Bayet et al., 2015; Sutherland, Young, Mootz, & Oldmeadow,
2015). Although untrustworthy faces are not dominant or masculine
per se, they nevertheless may appear angry (e.g., Said, Sebe, & Todorov,
2009; Slepian & Carr, 2019) and convey negative intentions that contradict female stereotypes. If so, then would predict that untrustworthy
female faces would be over-excluded even more often than untrustworthy male faces. A competing possibility, however, is that the
stereotypical prosociality linked with women will override any cues to
(un)trustworthiness in the faces, leading to relatively high rates of ingroup inclusion for both trustworthy and untrustworthy females faces
relative to male faces. That said, prior research has shown that the
preconscious processing of facial trustworthiness is no different for
male and female faces (Wang, Tong, Shang, & Chen, 2019). As facial
trustworthiness is equally identifiable in both male and female faces, it
is also possible that facial trustworthiness will matter more for participants' inclusion decisions than does target sex.
With respect to race, it is possible that this highly salient and potent
cue to group membership (e.g., Levin, 1996; Peery & Bodenhausen,
2008) will outweigh trustworthiness when participants render ingroup
decisions. Specifically, a largely White sample viewing Black faces
might over-exclude Black targets regardless of facial cues to trustworthiness, due to general evaluative racial biases. Prior arguments
suggest that perceivers typically attend to cues of skin color and racial
phenotypicality in other-race faces, specifically those of Black targets
(e.g., Levin, 1996, 2000; Maddox, 2004). Should this indeed be the
case, we would expect facial trustworthiness to have a minimal effect
on ingroup inclusion for Black targets, who would be largely excluded
from the ingroup (by primarily non-Black participants) as a result of
race-specifying facial cues, rather than trait-specifying features. This
could either result in a main effect of face race or an interaction between facial trustworthiness and race where trustworthiness only affects group categorization of White faces (with Black faces generally
excluded from the ingroup). However, it is also possible that trustworthiness will have similar effects for Black and White faces. Indeed,
recent work finds that both Black and White faces pre-rated to appear
trustworthy are rated as “nice” when children and adult White participants are afforded time to make explicit ratings (Charlesworth &
Banaji, 2019). Such findings suggest that, when allowed to correct any
biasing effect of race, face-trait cues are processed and inform judgments of same- and other-race faces alike (see also Cassidy & Krendl,
2018; Wilson, Young, Rule, & Hugenberg, 2018), which would produce
a main effect of facial trustworthiness on exclusion.

5. The current research
Our overarching hypothesis is that perceptions of facial trustworthiness will offer enough positive information to surpass the
threshold necessary for participants to determine that a target face is an
ingroup member. We tested this hypothesis using a minimal group
paradigm. To our knowledge, only one prior study has used groups that
are not preexisting ethnic or salient racial identities (Rubin & Paolini,
2014) to test the threshold of ingroup inclusion. In that study, the new
minimal groups were manipulated to be positive or negative, in essence
recreating the valence already applied to existing category divides. This
raises the possibility that minimal group manipulations may not yield a
robust overexclusion effect unless the new outgroup is also made to be
perceived in a negative light.
In the present work, we leave even this information ambiguous, and
instead manipulate subtle features of the individual targets for categorization. The minimal group paradigm has been used to reliably demonstrate intergroup bias via ingroup favoritism (e.g., Hertel & Kerr,
2001; Lemyre & Smith, 1985; Otten & Moskowitz, 2000; Tajfel et al.,
1971), thus allowing for the possibility that even with no information
about the two groups (i.e., the ingroup and outgroup), features of its
potential members may determine who is allowed into the ingroup.
In our first experiment, after a minimal group induction, we presented participants with White male faces (thus holding race and sex
constant) that were pre-rated to vary in trustworthiness. We asked
participants to indicate which faces were fellow ingroup members vs.
outgroup members. Follow-up experiments expanded the scope to include target sex (Study 2) and finally target race (Studies 3a, 3b, & 4).
Study 4 included computer-generated faces existing along a range of
facial trustworthiness to allow for a more fine-grained analysis of ingroup inclusion decisions along a continuum of facial trustworthiness,
from very untrustworthy to very trustworthy.
The current approach allows us to examine several theoretically and
practically meaningful questions beyond how trustworthiness influences ingroup inclusion decisions. We also examine how additional
(and more visually arresting) facial information like sex and race interact with morphological cues to trustworthiness. Collectively, these
experiments integrate several research traditions (e.g., intergroup categorization, face perception, identity) to examine how facial trustworthiness exerts main and interactive effects on whether novel faces
are included or excluded from newly formed, minimalistic ingroups. We
report all measures, manipulations, and exclusions in these studies.
Sample size was determined before any data analysis was conducted. In
all studies, we sought to recruit 100 participants via Amazon's
Mechanical Turk (with 80% power, this sample size can detect an effect
size r = 0.276 at α = 0.05; calculated with R package “pwr”;
Champely, 2020; see Fritz, Morris, & Richler, 2012). Occasionally,
participants did not enter a completion code, resulting in some studies
having sample sizes over the target N. We analyzed all collected data
when this happened.
6. Study 1
6.1. Method
6.1.1. Participants
In Study 1, data were collected from 108 online participants. Data
from four participants were removed for duplicated response IDs and
data from an additional two participants were removed for displaying
nonvariance (i.e., responding with the same value across all trials). This
left us with a final sample of 102 participants (Nmales = 54,
Nfemales = 48, 80.4% White, 9.8% Asian, 5.9% Black, 2.9% Latino/a,
and 0.98% other).
6.1.2. Stimuli
Stimuli consisted of 30 White male faces that were pre-rated by a
3
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sample of independent raters to be either trustworthy or untrustworthy
(see Slepian et al., 2012). Faces were matched for saturation and luminance and did not differ on ratings of facial attractiveness or dominance, thus isolating trustworthiness as the key difference between
face sets. Faces also displayed a neutral expression.

6.2.2. Comparing to chance
We next compared the inclusion rates for trustworthy and untrustworthy faces against chance. Here, we found that trustworthy faces
were included at rates that did not significantly differ from chance
(M = 0.52, SD = 0.18, 95% CImean [0.49, 0.56]), t(101) = 1.27,
p = .21, d = 0.18, while untrustworthy faces were included at rates
significantly below chance (M = 0.42, SD = 0.18, 95% CImean = [0.39,
0.46]), t(101) = −4.22, p < .001, d = −0.59.

6.1.3. Procedure
Participants were first subjected to a minimal group dot-estimation
task where they responded to a series of images displaying an array of
dots (see Tajfel et al., 1971). Each image was displayed for 3 s, followed
by a prompt asking participants to estimate how many dots they saw in
the image. After three trials, participants were given randomly generated feedback that categorized them as overestimators or underestimators. This feedback only informed them that they tended to either
overestimate or underestimate the number of dots in the images and
contained no information that was suggestive of population guessing
characteristics.
For the main task, participants categorized each faceindividually,
indicating whether the presented face was an overestimator or an
underestimator.Participants were given unlimited time to make their
responses, with instructions to go with their “gut” intuition. Following
the 30 group categorization trials, participants responded to a series of
demographic questions and were debriefed.

6.3. Discussion
In summary, Study 1 showed the predicted effect of facial trustworthiness on ingroup inclusion decisions. Trustworthy-looking faces
were included as ingroup members at a significantly increased likelihood over their untrustworthy-looking counterparts. Moreover, these
effects were not merely relative differences in ingroup categorization,
as participants included untrustworthy faces at rates below chance.
These results provide initial evidence that perceived facial trustworthiness conveys enough positive information to grant someone
membership into the ingroup.
To further explore this effect, we designed Study 2 with two objectives in mind. First, we sought to replicate the results of Study 1.
Second, we sought to test whether the facial trustworthiness effect
would interact or overcome another salient identity: target sex.

6.1.4. Analysis
Participants' inclusion responses were scored as a binary variable.
When a face was categorized as ingroup, the response was scored as 1
(i.e., categorized as an overestimator for those labelled as overestimators, or underestimator for those labelled as underestimators).
When a face was categorized as outgroup, the response was scored as 0
(i.e., categorized as an underestimator for those labelled as overestimators, or overestimator for those labelled as underestimators).
These responses were then included in a generalized linear mixed
model (GLMM) that included the predictor of perceived facial trustworthiness (trustworthy = 0.5, untrustworthy = −0.5) to determine
the probability that a trustworthy (versus untrustworthy) face would be
included in participants' ingroups.
Following this, we took the proportion of perceived trustworthy and
untrustworthy faces counted as ingroup members to test these inclusion
rates against chance. This analysis was done to see if participants demonstrated a systematic bias to include trustworthy faces at abovechance rates while including untrustworthy faces at below-chance
rates. Chance-level comparisons (i.e., 50% inclusion) have been noted
as the demarcation line of an overexclusion effect in prior studies on
ingroup inclusion decisions (e.g., Castano, Yzerbyt, Bourguignon, &
Seron, 2002; Claypool et al., 2012). This analysis procedure was repeated for all studies included in the manuscript.

7. Study 2
In Study 1, faces that had trustworthy appearances were judged
more often as ingroup, whereas faces that had untrustworthy appearances were judged more often as outgroup. Study 2 served as a replication and extension of Study 1 by introducing a more salient group
dimension (target sex) to examine the robustness of this facial trustworthiness effect.
7.1. Method
7.1.1. Participants
Data were collected from a sample of 140 participants via MTurk.
After excluding participants who failed the attention check assessing
which group they were assigned to, we were left with a final sample of
125 participants (Mage = 33.92, SDage = 9.80; Nmen = 65,
Nwomen = 59, Nother = 1; 70.4% White, 10.4% Black, 10.4% Asian,
5.6% Latino/a, 3.2% Other).
7.1.2. Stimuli
Stimuli used for this study were taken from the Oslo Face Database
(Chelnokova et al., 2014). 20 White male and 20 White female faces
were selected for this study, where, for each sex, 10 faces were rated to
be highly trustworthy and 10 were rated to be untrustworthy, yielding a
balanced 2 × 2 factorial design. Ratings were drawn from norming data
included in the download of the face database. These ratings were entered into a 2 × 2 ANOVA that included trustworthiness (i.e., trustworthy, untrustworthy) and target sex (male, female) as independent
variables. This model found only a main effect of facial trustworthiness,
F(1, 36) = 326.03, p < .001. Faces categorized as trustworthy
(M = 6.30, SD = 0.19) were rated as significantly more trustworthy
than those categorized as untrustworthy (M = 4.46, SD = 0.24), t
(36) = 26.53, p < .001. Neither a main effect of sex nor a sex × group
interaction emerged (Fs < 1.5, ps > 0.24). Male and female faces prerated as trustworthy did not differ in this metric (Mmales = 6.36,
SDmales = 0.22; Mfemales = 6.24, SDfemales = 0.15), t(18) = 1.41,
p = .18. Similarly, male and female faces pre-rated as untrustworthy
were also equally untrustworthy (Mmales = 4.47, SDmales = 0.25;
Mfemales = 4.47, SDfemales = 0.24), t(18) = −0.23, p = .82. Faces
displayed neutral expressions and were again matched for luminance,
saturation, attractiveness, and dominance to remove plausible

6.2. Results
To analyze the data, we fit a GLMM specifying random intercepts for
both participants and stimuli using the “lme4” package in R (Bates,
Maechler, Bolker, & Walker, 2015), also using the “lmerTest” package
to estimate p-values (Kuznetsova, Brockhoff, & Christensen, 2017). This
cross-classified model resulted in a singular fit owing to zero variance
accounted for by the stimuli, so the random factor for stimuli was
dropped from the model in favor of one fitting a random slope for facial
trustworthiness on inclusion for each participant.
6.2.1. Ingroup categorizations
We first examined the relative proportion of trustworthy and untrustworthy faces categorized as ingroup members. This model revealed
the predicted effect of perceived facial trustworthiness, b = 0.43,
SE = 0.12, z = 3.67, p < .001, OR = 1.54, 95% CI = [1.22, 1.94],
where targets with trustworthy faces were 54% more likely to be included into the ingroup than those with untrustworthy faces.
4
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confounds.

(M = 0.50, SD = 0.15, 95% CImean [0.47, 0.52]), t(123) = −0.12,
p = .91, d = −0.02,2 as was the case for other-sex faces (M = 0.51,
SD = 0.14, 95% CImean [0.49, 0.53]), t(124) = 0.79, p = .43, d = 0.10.

7.1.3. Procedure
The procedure for Study 2 was the same as that for Study 1.
Participants first underwent the minimal group paradigm dot estimation task where they received bogus feedback categorizing them as either overestimators or underestimators, then they were given the main
task. Participants were presented with a single face for each trial responding to a prompt asking them which group they believed each
target belonged to. After 40 trials, participants were thanked and debriefed.

7.3. Discussion
The results from Study 2 replicate the effect found in Study 1, where
trustworthy-looking targets were systematically counted as ingroup
members more than untrustworthy-looking targets. The lack of an interaction between target sex and facial trustworthiness suggests that the
effect of facial trustworthiness does not depend on more obviously
salient face characteristics such as sex. Furthermore, this effect appears
to be independent of whether participants were of the same or different
sex as the target, given that the same/different sex factor also did not
interact with facial trustworthiness. Instead, it was facial trustworthiness that seemed to sway ingroup inclusion decisions. Here is a situation where features seem to preside over categorical information (cf.
Cloutier et al., 2005). Instead of relying on the sex category information
provided by the face, our data suggest that participants relied more on
the individuating information conveyed by facial trustworthiness.
Pre-existing stereotypes see women as warm and trustworthy
(Sutherland et al., 2015; Sutherland, Oldmeadow, & Young, 2014).
Hence, if the present effects were bound to stereotypes of existing category divides (e.g., men vs. women), we might see participants allowing more women into their newly formed minimal ingroups. The
lack of this effect suggests that stereotypes of salient social categories
(of which a target is clearly in) do not impinge on these results. Rather,
it was other and more subtle features of the targets that determined
whether they were allowed into the ingroup: facial trustworthiness.

7.2. Results
7.2.1. Ingroup categorizations
As in Study 1, we fit a GLMM to assess the likelihood of a face being
included as an ingroup member. This model specified a random slope
for facial trustworthiness on inclusion for each participant, this time
including target sex as a predictor (males = 0.5, females = −0.5)
along with facial trustworthiness (trustworthy = 0.5, untrustworthy = −0.5). This model yielded only a main effect of perceived facial trustworthiness, b = 0.27, SE = 0.11, z = 2.53, p = .01,
OR = 1.30, 95% CI [1.06, 1.61]. There was no main effect of target sex,
b = −0.04, SE = 0.06, z = 0.60, p = .55. Furthermore, we found no
interaction between target sex and trustworthiness, b = −0.01,
SE = 0.12, z = −0.11, p = .91. Independent of target sex, we found
that trustworthy faces were 30% more likely to be included than untrustworthy faces.
Because we had a nearly equal number of male and female participants, we conducted additional analyses that examined whether
participants were more likely to include targets who were the same or
different sex. We added this factor into a model (same sex = 0.5, different sex = −0.5) that also included facial trustworthiness as a predictor. This model again found only a main effect of facial trustworthiness, b = 0.27, SE = 0.11, z = 2.53, p = .01, OR = 1.31, 95%
CI [1.06, 1.61]. There was no main effect of same/different sex,
b = −0.05, SE = 0.06, z = −0.90, p = .37. Furthermore, we found no
interaction between same/different sex and trustworthiness, b = 0.10,
SE = 0.12, z = 0.89, p = .37.1

8. Study 3a
The purpose of Study 3a (and its direct replication, Study 3b) was to
explore whether target race interacted with facial trustworthiness when
participants made ingroup inclusion decisions. Target race was chosen
as a final factor given that it is another salient aspect of group distinction that typically results in stark differences in ingroup inclusion
and has been implicated in prior work examining ingroup overexclusion
(e.g., Knowles & Peng, 2005; though see Claypool et al., 2012). Although we expected that race might exert a main effect on inclusion
decisions, such that participants might be less likely to include Black
targets in the ingroup than White targets, we did not predict that race
would moderate the effect of facial trustworthiness, given that target
sex did not serve as a moderator to Study 2's results. However, competing possibilities exist. For example, race could interact with facial
trustworthiness, such that Black targets are excluded regardless of facial
trustworthiness, whereas trustworthiness influences the inclusion of
White faces (i.e., replicating the effects seen in Studies 1 and 2).

7.2.2. Comparing to chance
As in Study 1, we next compared inclusion rates against chance. We
first collapsed across target sex to examine the effect of facial trustworthiness. This analysis found that trustworthy faces were included at
rates significantly higher than chance (M = 0.53, SD = 0.15, 95%
CImean [0.51, 0.56]), t(124) = 2.60, p = .01, d = 0.33, while untrustworthy faces were included at rates marginally below chance
(M = 0.47, SD = 0.18, 95% CImean [0.44, 0.50]), t(124) = −1.69,
p = .09, d = −0.21.
We next collapsed across facial trustworthiness to examine the effects of target sex against chance. This analysis found that male faces
were included at rates no different than chance (M = 0.50, SD = 0.15,
95% CImean [0.47, 0.53]), t(124) = 0.02, p = .99, d = 0.002. Similarly,
inclusion rates for female faces did not differ from chance (M = 0.51,
SD = 0.15, 95% CImean [0.48, 0.54]), t(124) = 0.61, p = .55, d = 0.08.
Finally, we looked at inclusion rates for same-sex and other-sex
faces, i.e., coding whether the target sex was congruent with participant
sex (1 participant did not identify as female or male). Same-sex faces
were not included at rates significantly different from chance

8.1. Method
8.1.1. Participants
We collected data from 107 individuals via MTurk, removing the
responses of 15 individuals who failed our attention check question.
Responses were removed from an additional four participants for demonstrating nonvariance (i.e., responding with the same value across
all trials). This left us a final sample of 88 participants (Nmales = 55,
Nfemales = 33, 79.5% White, 3.4% Black, 9.1% Asian, 5.7% Latino/a,
2.3% Other).

1

We conducted additional analyses that entered the continuous mean ratings
of trustworthiness from the OFD for each target face into the same GLMM used
for the dichotomized trustworthiness variables. This analysis was repeated for
the studies involving Black White faces. All models yielded results similar to the
ones noted above and can be found in the Supplementary Materials.

2
One participant did not identify as either male or female, and so could not
be counted as being “same-sex.” This person was instead counted as “other-sex”
by default, hence the disparity in the degrees of freedom.
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8.1.2. Stimuli
Faces used for this study were taken from the Eberhardt Face
Database (Eberhardt, Goff, Purdie, & Davies, 2004). We selected the 10
most trustworthy faces and the 10 least trustworthy faces per each
category (20 White and 20 Black male faces in total), yielding a balanced 2 × 2 design. As in Study 2, we entered the trustworthiness
ratings from the database into a 2 × 2 ANOVA comparing the effects of
race (Black, White) and trustworthiness (trustworthy, untrustworthy).
This model again found only a main effect of facial trustworthiness, F(1,
36) = 352.73, p < .001. Faces categorized as trustworthy (M = 4.28,
SD = 0.16) were rated as significantly more trustworthy than those
categorized as untrustworthy (M = 2.65, SD = 0.22), t(36) = 26.33,
p < .001. Neither a main effect of race nor a race × trustworthiness
interaction emerged (Fs < 1, ps > 0.70). White and Black faces prerated as trustworthy were equivalent on this metric, (MWhite = 4.30,
SDWhite = 0.15; MBlack = 4.27, SDBlack = 0.15), t(18) = 0.48, p = .64,
as were White and Black faces pre-rated as untrustworthy
(MWhite = 2.68, SDWhite = 0.29; MBlack = 2.62, SDBlack = 0.29), t
(18) = 0.61, p = .55. Faces again displayed neutral expressions and
were matched for luminance and saturation and perceptions of attractiveness and dominance to remove any potential moderators.

8.3. Discussion
The data from Study 3a leads to two conclusions. First, confirming
the previous studies, facial trustworthiness is a cue that perceivers use
to make ingroup inclusion decisions. Second, the effect of trustworthiness on inclusion does not appear to differ based on target race.
Although White faces were included as ingroup members more than
Black faces, race did not moderate the effect of trustworthiness. Rather,
the race effect may be more reflective of a general racial bias (e.g.,
Alter, Stern, Granot, & Balcetis, 2016) that occurs independent of the
trustworthiness bias. Taken together, these results suggest that trustworthiness may actually function similarly to more obvious coalitional
cues like race when perceivers make group inclusion/exclusion decisions. To test the robustness of the race effect, we designed Study 3b as
a direct replication of Study 3a.
9. Study 3b
Study 3b was a direct replication of Study 3a (AsPredicted# 21381).
The main purpose of this replication was to determine whether the
main effect of race found in Study 3a was indeed robust and that participants demonstrate a systematic bias toward including White individuals as ingroup members over Black individuals.

8.1.3. Procedure
The procedure for Study 3 mirrored that of Study 2, with the exception of the race and sex of the faces used in the study. Participants
first underwent the minimal group paradigm dot estimation task where
they received bogus feedback categorizing them as either overestimators or underestimators, then they were given the main group
categorization task. Again, participants were presented with a single
face for each trial responding to a prompt asking them to which group
they believe this person belonged. After 40 trials, participants were
thanked and debriefed.

9.1. Method
9.1.1. Participants
We collected data from an additional 102 participants. We removed
the data from 22 participants who failed the attention check asking
them to which group they were assigned as well as one additional
participant who completed the study twice, leaving us with a final
sample of 79 participants (Nmales = 44, Nfemales = 35, 69.6% White,
12.7% Black, 8.9% Latino/a, 8.9% Asian).
9.1.2. Stimuli
The same stimuli from Study 3a were used in Study 3b.

8.2. Results
8.2.1. Ingroup categorizations
As in our previous studies, we analyzed the data using a GLMM
specifying random intercepts for participants with a random slope for
facial trustworthiness on inclusion. This model found a main effect of
face race, b = 0.28, SE = 0.07, z = 4.00, p < .001, OR = 1.32, 95%
CI [1.15, 1.52], indicating that White faces were 32% more likely to be
included than Black faces. In addition, we found a main effect of facial
trustworthiness, b = 0.32, SE = 0.12, z = 2.59, p = .01 OR = 1.38,
95% CI [1.08, 1.76], where trustworthy faces were 38% more likely to
be included in the ingroup than their untrustworthy counterparts. The
race × trustworthiness interaction was not significant, b = 0.09,
SE = 0.14, z = 0.67, p = .51.

9.1.3. Procedure
We followed the same procedure for Study 3b as in Study 3a.
9.2. Results
9.2.1. Ingroup categorizations
We analyzed participants' overall inclusion decisions using a GLMM
that specified a random slope for facial trustworthiness for each participant, this time also including a random intercept for stimuli. This
model yielded only a main effect of facial trustworthiness, b = 0.47,
SE = 0.12, z = 3.90, p < .001, OR = 1.60, 95% CI [1.26, 2.04], with
trustworthy faces being 60% more likely to be included into the ingroup
than untrustworthy faces. We found no main effect of race, b = −0.10,
SE = 0.08, z = −1.31, p = .19. Furthermore, the race × trustworthiness interaction was not significant, b = −0.06, SE = 0.16,
z = −0.39, p = .70, again demonstrating that the impact of facial
trustworthiness on ingroup inclusion is not moderated by race.

8.2.2. Comparing to chance
We first collapsed across face race to compare inclusion rates to
chance, as per the earlier studies. This showed that participants tended
to include trustworthy faces at rates nonsignificantly different from
chance (M = 0.52, SD = 0.15, 95% CImean [0.49, 0.56]), t(87) = 1.57,
p = .12, d = 0.24, while including untrustworthy faces at significantly
below-chance rates (M = 0.45, SD = 0.19, 95% CImean [0.41, 0.49]), t
(87) = −2.35, p = .02, d = −0.35.
We next conducted these analyses by target race, collapsing across
facial trustworthiness given the lack of interaction between face race
and perceived trustworthiness. Inclusion rates for White faces did not
differ from chance (M = 0.52, SD = 0.15, 95% CImean [0.49, 0.55]), t
(87) = 1.40, p = .17, d = 0.21, while Black faces were included at
significantly below-chance rates (M = 0.46, SD = 0.19, 95% CImean
[0.42, 0.49]), t(87) = −2.16, p = .03, d = −0.33.

9.2.2. Comparing to chance
As with our previous studies, we computed the mean inclusion rates
for each participant to test against chance. We first collapsed these
analyses across face race. In these analyses, we found that trustworthy
faces were included at marginally above-chance rates (M = 0.53,
SD = 0.23, 95% CImean [0.49, 0.57]), t(78) = 1.82, p = .07, d = 0.29,
while untrustworthy faces were included at rates significantly below
chance (M = 0.42, SD = 0.24, 95% CImean [0.39, 0.46]), t
(78) = −3.69, p < .001, d = −0.59. We next collapsed these analyses across facial trustworthiness to examine the effect of race.
Inclusion rates for Black faces (M = 0.49, SD = 0.21, 95% CImean [0.44,
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0.54]), did not differ from chance, t(78) = −0.48, p = .63, d = −0.08.
Similarly, inclusion rates for White faces (M = 0.47, SD = 0.16, 95%
CImean [0.43, 0.50]) were marginally below chance, t(78) = −1.88,
p = .06, d = −0.30.3

Other). An a priori power analysis conducted using the “simr” package
in R (Green & MacLeod, 2016) determined that a sample of 210 participants afforded us > 99% power to detect a minimum effect of
OR = 1.22 for the effect of facial trustworthiness (corresponding to
b = 0.20, p < .05).

9.3. Discussion

10.1.2. Stimuli
We selected 42 identities from two databases created using the
FaceGen Modeller (Todorov, Dotsch, Porter, Oosterhof, & Falvello,
2013). Of these identities, 21 were White male targets and 21 were
Black male targets. There are seven versions of each specific facial
identity in the database, manipulated to range in facial trustworthiness
from −3 SD to +3 SD varying in steps of 1 SD. In other words, there
were seven levels of trustworthiness for each target. This left us with a
total of 294 stimuli, sorted into seven blocks. Each block randomly
selected one variant of the facial identity. This ensured that participants
saw each identity only one time, at one level of facial trustworthiness.

Our direct replication failed to reproduce the race effect initially
found in Study 3a, indicating that participants' tendencies to include
White targets over Black targets into minimal and novel ingroups may
not be reliable. Instead, we found further evidence that participants cue
in to signals of facial trustworthiness when making ingroup inclusion
decisions, and that this effect is not dependent on the race of the target
being considered. To further explore the role of race, we include race as
a factor in our final study, which also implements a new design that
allowed facial trustworthiness to vary continuously.
10. Study 4

10.1.3. Procedure
The procedure was largely similar to that of the previous studies.
Participants were first randomly sorted into minimal groups of either
overestimators or underestimators, and then were shown a series of 42
faces (once per identity). Because the faces in Study 4 were not photographs of real people, we added a brief cover story. Here, we told
participants the following:

Thus far we have shown that facial cues to trustworthiness result in
higher rates of ingroup inclusion relative to facial cues to untrustworthiness. In all prior experiments, by using faces that were prerated to be high or low in perceived facial trustworthiness, our designs
treated facial trustworthiness as a dichotomous variable. This limits our
ability to determine at what level of trustworthiness participants become more likely to accept an individual as an ingroup member, and it
introduces the possibility that participants were sensitive to some unintended categorical difference between the faces. We therefore designed Study 4 using faces from a database of identities created using
FaceGen Modeller (e.g., Todorov et al., 2013a). This allowed us to
implement a continuous measure of facial trustworthiness to provide a
more fine-grained analysis of the effect of facial trustworthiness on
ingroup inclusion across many levels of trustworthiness.

“We have entered photographs of prior participants' faces into a 3D
face modeler program. These are computer generated images that
recreate real people's faces. This can make the faces look more similar to each other than is the reality, but still the faces will vary,
even if only slightly. To preserve prior participants' anonymity, we
will only show you the computer-processed versions of their faces.”
The ingroup categorization probe was the same as in the previous
studies. Faces were presented one at a time at an approximate visual
angle of 14.25.4 After categorizing all faces, completing the attention
check measures, and completing all demographic measures, participants were thanked and debriefed.

10.1. Method
10.1.1. Participants
Beyond the change in stimuli (see next), the procedure was the same
as the prior studies, but with one exception. At the time the study was
conducted, there was a recent influx in poor-quality MTurk responders
(see Arechar & Rand, 2020). Consequently, based off in-lab estimates of
the percentage of poor-quality responders, we added an extra screening
measure and increased our sample size by 100 participants. That is, we
anticipated a high rate of failing the screening, and so we sought to
collect data from 300 participants to reach our goal of 200 participants
after exclusions.
At the end of the procedure, we asked participants to report in an
open-ended item how they arrived at their inclusion decisions using at
least one full sentence. Before analyzing the data, we removed the responses from 59 participants who gave nonsensical answers to this
probe (e.g., by writing “GOOD” or by pasting the definition of a sentence). We further removed data from 30 participants who failed the
group assignment attention check that asked which group they were
assigned to (i.e., overestimator or underestimator), and one participant
who displayed nonvariance in their responses (i.e., responding with the
same value across all trials), yielding a final sample of 208 participants
(Mage = 36.2, SDage = 10.8; Nmales = 110, Nfemales = 95, 3 did not
specify; 66.8% White, 13.5% Black, 10.1% Asian, 7.2% Latino/a, 2.4%

10.2. Results
10.2.1. Ingroup categorizations
We analyzed participants' ingroup categorizations using a similar
GLMM as in the prior studies, this time including random intercepts for
participants and stimuli with the continuous predictor of facial trustworthiness (−3 SD to +3 SD in steps of 1 SD), face race (White = 0.5,
Black = −0.5), and their interaction term. This model yielded the
predicted main effect of facial trustworthiness, b = 0.12, SE = 0.01,
z = 10.38, p < .001, OR = 1.13, 95% CI [1.11, 1.16], indicating that
participants' likelihood of counting a target as ingroup increased by
13% for each incremental increase in facial trustworthiness. The effect
of race was not significant, b = −0.07, SE = 0.04, z = −1.64, p = .10,
OR = 0.93, 95% CI [0.86, 1.01], nor was the race × trustworthiness
interaction, b = 0.03, SE = 0.02, z = 1.11, p = .27.
10.2.2. Comparing to chance
For the chance comparisons, we explored the effect of facial trustworthiness at each SD level. Faces at −3 SD in trustworthiness were
included at significantly below-chance rates (M = 0.41, SD = 0.29,

3
We conducted additional analyses on the combined data from Studies 3a
and 3b. Specifically, we first explored only White participants' responses,
creating a same/other race factor as we did for sex in Study 2. We next included
Black and White participants' responses and explored the same/other race effect. Neither analysis found an effect for anything other than facial trustworthiness. These analyses are included in the Supplementary Materials.

4
These are not exact values, as the experiments were conducted online, but
the approximate values are as follows:
Study 1: 5.72° (6 cm height, estimated 65 cm viewing distance)
Study 2: 6.67° (7 cm height, estimated 65 cm viewing distance)
Study 3a/3b: 5.72°
Study 4: 14.25° (15 cm height, estimated 65 cm viewing distance).
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Fig. 1. The distribution of inclusion rates for each participant at all levels of trustworthiness, collapsed across target race. The red line indicates chance inclusion,
while the red dots indicate the mean inclusion rate for each level of trustworthiness. Error bars indicate 95% CIs of the mean. (For interpretation of the references to
color in this figure legend, the reader is referred to the web version of this article.)

95% CImean [0.37, 0.45]), t(207) = −4.66, p < .001, d = −0.46.
Faces at −2 SD were similarly significantly included below chance
(M = 0.43, SD = 0.25, 95% CImean [0.39, 0.46]), t(207) = −4.21,
p < .001, d = −0.41. Faces at −1 SD were also included at rates
significantly below chance (M = 0.47, SD = 0.22, 95% CImean [0.44,
0.50]), t(207) = −2.10, p = .03, d = −0.21. Faces at 0 SD did not
differ from chance (M = 0.50, SD = 0.22, 95% CImean [0.47, 0.53]), t
(207) = 0.04, p = .97, d = 0.004, nor did faces at +1 SD, (M = 0.53,
SD = 0.23, 95% CImean [0.49, 0.56]), t(207) = 1.64, p = .10, d = 0.16.
Faces at +2 SD in trustworthiness were included at rates significantly
above chance (M = 0.56, SD = 0.24, 95% CImean [0.53, 0.60]), t
(207) = 3.72, p < .001, d = 0.37, as were faces at +3 SD (M = 0.58,
SD = 0.27, 95% CI [0.54, 0.61]), t(207) = 4.20, p < .001, d = 0.41.
These results are summarized in Fig. 1.
Despite the lack of conventional significance in the race variable
from the GLMM, we conducted chance comparisons on this factor as
well, to parallel the other studies. Inclusion rates for White faces did not
differ from chance (M = 0.49, SD = 0.17, 95% CImean [0.46, 0.51]), t
(207) = -1.09, p = .28, d = −0.11. Similarly, inclusion rates for Black
faces did not differ from chance (M = 0.50, SD = 0.19, 95% CImean
[0.48, 0.53]), t(207) = 0.33, p = .74, d = 0.03.
In a final set of analyses, we conducted comparisons of the inclusion
rates of Black and White targets at each level of trustworthiness. In
comparing the inclusion rates for Black and White targets at 0 SD in
trustworthiness (i.e., “neutral” faces), we found no differences in inclusion, t(207) = −0.02, p = .98, d = −0.002. Similarly, no differences were found for the inclusion rates of Black and White targets at

+1 SD in trustworthiness, t(207) = −0.29, p = .77, d = −0.03, nor at
−1 SD in trustworthiness, t(207) = 0.61, p = .55, d = 0.06. For Black
and White faces at +2 SD in facial trustworthiness, inclusion rates were
nearly identical, t(207) < 0.01, p > .99, d < 0.01. Inclusion rates for
Black and White faces at −2 SD in trustworthiness were only marginally different from each other, t(207) = 1.69, p = .09, d = 0.16. At +3
SD in facial trustworthiness, participants did not differ in their inclusion
rates for Black and White targets, t(207) = 0.81, p = .42, d = 0.07, a
result similar to the inclusion rates for Black and White targets at −3
SD in trustworthiness, t(207) = 1.18, p = .24, d = 0.08.
Again, these data suggest that participants do not rely on categorical
cues (i.e., race), but instead rely on individuating information (i.e.,
facial trustworthiness) when making ingroup inclusion decisions.
10.3. Discussion
The results from Study 4 provide additional evidence that facial
trustworthiness is a key predictor of ingroup inclusion. The lack of an
interaction between facial trustworthiness and face race suggests that
perceivers' ability to act on facial trustworthiness in the context of inclusion decisions is independent of a target's race. This further illustrates that categorical cues to social group membership (e.g., race) are
given less weight than cues that provide information about a target's
putative intentions. This is surprising, given prior stereotypes that cast
Black individuals as more threatening than White individuals (e.g.,
Correll, Park, Judd, & Wittenbrink, 2002; Cothran, 2011; Dunham,
2011; Hugenberg & Bodenhausen, 2003, 2004; Shapiro et al., 2009;
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Skinner & Haas, 2016). Should participants rely on these stereotypes
when making inclusion decisions, it would stand to reason that Black
targets at the low end of the facial trustworthiness spectrum (i.e., −3
SD and − 2 SD from neutral) would be counted as ingroup members at
significantly lower rates than White targets at these same levels of facial
trustworthiness. Our data showed that this was not the case. In summary, when faces varied in terms of race and trustworthiness, it was
trustworthiness—rather than race—that determined inclusion decisions.

facial cues associated with perceptions of trustworthiness to make their
ingroup inclusion decisions, and not on categorical cues that could be
linked with other related attributes (e.g., Black = “threatening”; Correll
et al., 2002; Cothran, 2011; Dunham, 2011; Hugenberg & Bodenhausen,
2003, 2004; Shapiro et al., 2009; Skinner & Haas, 2016). Additionally,
we did not find any interaction between race and trustworthiness, nor
did we find any differences in inclusion rates for Black and White targets at any level of trustworthiness, ultimately suggesting the effect of
trustworthiness on inclusion decisions was similar for both Black faces
and White faces.
Across all studies, we conducted chance comparisons for inclusion
rates to determine whether participants demonstrated a systematic
tendency to include or exclude (un)trustworthy faces in their groups.
This was done for several reasons. First, we were able to determine if
participants demonstrated response biases toward exclusion or inclusion for any specific face categories. Second, we were able to directly
test for overexclusion effects. The initial tests conducted via GLMMs are
unable to parcel out whether participants demonstrated an overexclusion effect. Rather, they estimate whether faces at one level of
trustworthiness (or race or sex) are more likely to be included than
others. By conducting chance comparisons (i.e., comparisons to 0.50),
we test whether trustworthy faces were systematically included at
above-chance rates and whether untrustworthy faces were systematically included below chance. A chance cutoff has been used in prior
literature on ingroup overexclusion (Castano, Yzerbyt, Bourguignon, &
Seron, 2002; Claypool et al., 2012), and thus provides a valid benchmark to test participants' sensitivity to facial trustworthiness when
making group categorization decisions. Despite some heterogeneity, we
find evidence that suggests participants are particularly sensitive to
facial untrustworthiness, as these targets were included at belowchance rates in all studies but Study 2. Our data from Study 4 is particularly telling, given that all targets below 0 SD in trustworthiness
were included at significantly below-chance rates (i.e., significantly
excluded more than chance), independent of race, suggesting that when
all facial cues to disposition are controlled for (via computer-generated
faces), facial trustworthiness information provides one with enough
necessary information to make an ingroup inclusion decision.
Overall, we find support for motivational tendencies predicted by
prior work on group membership inclusion and exclusion (e.g., Leyens
& Yzerbyt, 1992; Peery & Bodenhausen, 2008; Ponsi et al., 2016; Rubin
& Paolini, 2014; Rudert, Reutner, Greifeneder, & Walker, 2017; Yzerbyt
et al., 1995). Ingroup membership is a key dimension for social functioning (e.g., Abrams & Hogg, 1988; Brewer, 2004; Correll & Park,
2005; Jetten et al., 2015; Tajfel & Turner, 1986). While obvious concerns such as resource access, protection, and affiliation are known to
motivate strict ingroup inclusion decisions (e.g., Brewer, 2004; Correll
& Park, 2005; Jetten et al., 2015), identity concerns are also important
to current group members. Social Identity Theory argues that a person
derives positive self-worth from his or her group memberships (Tajfel &
Turner, 1986), with membership in positively valenced groups leading
to increased self-esteem among members (e.g., Abrams & Hogg, 1988;
Leary et al., 1995).
By including trustworthy-looking faces as ingroup members more
frequently than untrustworthy-looking faces, it seems that participants
seek to protect the ingroup from presumed “bad actors” (as argued by
the literature on ingroup overexclusion; e.g., Castano, 2004; Hutchison
& Abrams, 2003; Hutchison et al., 2007; Kurzban & Leary, 2001; Leyens
& Yzerbyt, 1992). This is especially relevant in light of the results from
Castano (2004), who found that perceived threats to the self increase
instances of ingroup overexclusion. Prior research suggests that untrustworthy faces signal a possible intention of doing harm to the perceiver (e.g., Flowe, 2012; Oosterhof & Todorov, 2008), while trustworthy faces have been found to evoke an approach response (e.g.,
Radke, Kalt, Wagels, & Derntl, 2018). Situated within the context of this
literature, the present research provides further support for the role of
self-protection motives in ingroup inclusion decisions (see also Ponsi

11. General discussion
In the service of protecting positive beliefs about the ingroups,
people often enact strict criteria for ingroup membership, reserving
inclusion for those who likely provide a benefit to the group (Leyens &
Yzerbyt, 1992). In five studies, we demonstrated that perceived facial
trustworthiness is sufficient to increase the likelihood of being accepted
as an ingroup member. In Study 1, participants judged faces that were
trustworthy-looking as more likely to belong to the ingroup relative to
those that were untrustworthy-looking. Participants preferred to include trustworthy faces as ingroup members while excluding untrustworthy faces at rates significantly above chance. This suggests that
participants were consistently sensitive to trustworthiness cues and
primarily weighted this information when making ingroup inclusion
decisions. Prior research has shown that people exclude those they
believe to be “bad” for the ingroup, including potential cheaters (e.g.,
Kurzban & Leary, 2001; Ponsi et al., 2016). Our data suggest that, in
terms of facial morphology, positive (i.e., facial trustworthiness) and
negative (i.e., facial untrustworthiness) face cues exert similar influences in the person perception process, providing sufficient information
to guide participants' ingroup inclusion decisions.
In Study 2, we sought to replicate and extend the findings from
Study 1 by including a more salient aspect of group membership: target
sex. In this study, we again found that participants preferred to include
trustworthy faces over untrustworthy faces as ingroup members, with
no differences emerging based on target sex itself or whether the target's sex was the same as or different from the participants. This result
suggests that when it comes to a novel and minimal group, participants
rely on perceived cues that ostensibly relate to “character” or personality trait judgments rather than those that indicate pre-existing social
categories.
We sought further support for the role of facial trustworthiness in
modulating group inclusion by using a sample of Black and White male
faces in Studies 3a and 3b, wherein we isolated the effect of race to test
two plausible predictions. First, if race cues outweighed trustworthiness
information, then our largely White sample would be expected to exclude other-race faces more than same-race faces without regard to
facial trustworthiness. However, perceivers are sensitive to trustworthiness in both same and other-race faces (e.g., Cassidy et al., 2017;
Wilson et al., 2018) and appear to use such information when forming
evaluations of Black and White targets (Charlesworth & Banaji, 2019).
While we did find the predicted effect of facial trustworthiness, a separate main effect also emerged in Experiment 3a, showing that White
faces were more likely to be included than Black faces. This effect failed
to replicate in Study 3b, which was a direct replication of Study 3a that
included a separate sample of participants responding to the same stimuli. Combined, the results from Studies 3a and 3b suggest that facial
trustworthiness exerts a powerful cue that is more consistent than race
in driving decisions about which targets are fellow ingroup members
when it comes to minimal and novel groups.
We designed Study 4 as a final test of our facial trustworthiness
hypothesis. Rather than using dichotomized faces, we utilized a sample
of highly controlled, computer-generated stimuli (Todorov, Dotsch,
et al., 2013), selecting Black and White faces that ranged from −3 SD to
+3 SD standardized trustworthiness in steps of 1 SD. Again, we found
only an effect of facial trustworthiness, such that participants relied on
9
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et al., 2016; Rudert et al., 2017).
This research also provides a complement to recent studies suggesting that people evaluate their own ingroup as more trustworthy
than the outgroup, as demonstrated by envisioning the facial features of
one's own ingroup as having a more trustworthy appearance than
members of the outgroup (Ratner, Dotsch, Wigboldus, van
Knippenberg, & Amodio, 2014). Consistent with this effect, we find that
even when there are more salient cues to other group memberships
(race, sex), it was primarily facial features associated with trustworthiness that determined who was allowed to enter a novel ingroup.
There has long been interest in how facial features and the social
categories that are associated with them mutually influence social
cognitive processes (Freeman et al., 2008; Macrae & Martin, 2006;
Maddox, 2004). Prior research suggests that categorical information is
more easily extracted than higher-order individuating information
(e.g., Cloutier et al., 2005). Here, we present a domain in which these
readily available cues do not take precedent. Rather, participants' ingroup inclusion decisions were reliably influenced by more subtle facial
appearances of trustworthiness.
We propose that a social affordance account explains these findings
(Zebrowitz, 2006). The current work is consistent with the theory that
the configuration of facial features that people describe as trustworthylooking reflects an affordance we see in someone who has that appearance. The facial features that we associate with interpersonal
warmth (rounder eyes, a mouth with slightly upturned corners) are the
ones we seem to base our inclusion decisions on. That is, facial appearances of trustworthiness afford us opportunities for affiliation and
cooperation (Radke et al., 2018). Another non-mutually exclusive
possibility is that trustworthy-looking faces are processed more fluently
than untrustworthy-looking faces (e.g., trustworthy face features may
be more face-typical or otherwise easily encoded than untrustworthy
features), and this fluency may affect ingroup categorization decisions
(see Claypool et al., 2012; Schwarz & Clore, 1996; Winkielman,
Schwarz, Fazendeiro, & Reber, 2003). Additionally, if trustworthylooking faces don't call as much attention to their features, this might
support more holistic processing, which has recently been shown to
undergird a number of positive social judgments about targets (Fincher
& Tetlock, 2016; Hugenberg et al., 2016; Wilson et al., 2018). Importantly, facial trustworthiness is distinct from other positively evaluated facial features such as babyfacedness and femininity. Future work
would benefit from examining these and other morphological features
of the face (e.g., facial width to height ratio) in the context of group
categorizations to provide additional insight into ingroup acceptance
and rejection decisions.
When it comes to deciding who should be let into a novel group, our
participants recognized that target sex (whether male or female, or the
same or different as the perceiver) does not reliably afford positive
value. Participants recognized males and females alike should be included. While we acknowledge that there may be an issue with prototypicality where untrustworthy female targets are concerned (e.g.,
Flannigan et al., 2013; see also Oh et al., 2020), our findings suggest
that facial trustworthiness is processed equally in both male and female
faces when participants consider this information in the context of ingroup inclusion decisions. This is suggested by the lack of an interaction
between target sex and trustworthiness in the initial model, and by the
at-chance inclusion rates of both male and female faces.
To a similar point, while participants included White targets into the
novel ingroup more often than Black targets in Study 3a, this effect did
not replicate in Studies 3b and 4. Hence, it does not seem that participants are strongly basing ingroup decisions on race. Similar to the
point above, one potential explanation could be the prototypicality of
trustworthy versus untrustworthy Black faces. Participants could have
viewed trustworthy Black faces as atypical for a Black individual (cf.
Livingston & Pearce, 2009), which in turn may have influenced their
inclusion decisions. As with the point above, the lack of an interaction
between race and sex in three studies suggests that this may not be the

case. Moreover, as we found no differences in inclusion rates between
Black and White targets at multiple levels of facial trustworthiness in
Study 4, it appears that target race (and sex) played little-to-no role in
participants' ingroup inclusion decisions. Instead, participants' inclusion decisions were reliably swayed by facial trustworthiness. Is this
behavior warranted? While some studies have found that people with
trustworthy-looking faces do cooperate more (Stirrat & Perrett, 2010),
other studies find no difference in behavioral trustworthiness across
different facial appearances (Rule et al., 2013).
Given the broad consensus in perceptions of facial trustworthiness,
people might interact much differently with trustworthy-looking targets
than untrustworthy-looking targets, which could change the targets'
behaviors (as a function of a self-fulfilling prophecy; see Slepian &
Ames, 2016; see also Cooley, 1902; Rosenthal, 1994). A person fortunate enough to have a trustworthy-looking face may notice that
people tend to include them more, whereas a person cursed with an
untrustworthy-looking face may be more likely to feel socially rejected.
Indeed, our participants were more willing to include trustworthylooking targets into a novel ingroup. Thus, while facial trustworthiness
does not determine the trustworthiness of one's behavior (e.g., Rule
et al., 2013), that does not mean that observers' impressions of trustworthiness based on facial cues are trivial. Indeed, these first impressions lead to differential treatment of individuals with trustworthy
and untrustworthy faces, as seen in past research (e.g., Slepian & Ames,
2016; van't Wout & Sanfey, 2008; Wilson & Rule, 2016) and in the
present experiments.
When people are frequently bestowed memberships into others'
groups, the world may seem like a kind and warm place. When people
are frequently denied memberships into others' groups, the world may
seem like an unkind and cold place. Prior work has documented how
small, appearance-based biases can accumulate into meaningful outcomes (ranging from received salary to the severity sentences for
crimes; Fruhen et al., 2015; Holtz, 2014; Wilson & Rule, 2016). In this
vein, the current work suggests provocative future directions. Perhaps
people with particularly trustworthy-looking faces are prone to trust
others and cooperate as a function of feeling like they are valued by
others. In contrast, perhaps people with particularly untrustworthylooking faces are prone to distrust others and defect as a function of
being ostracized. If these effects aggregate as do other appearancebased biases, perhaps through repeated experiences of inclusion or
exclusion, facial appearance may be associated with constructs such as
self-esteem and self-worth.
12. Limitations and future directions
Perhaps the most notable limitation of the present experiments is
that our sample was not racially diverse, and so the lack of a consistent
race effect across Studies 3a and 3b is bound to majority-group members. More diverse samples may shed light on how participant race
factors into ingroup inclusion decisions, especially when the targets are
racially diverse. However, at least in the context of sex, we do not find
an own-sex bias in ingroup categorization (Study 2). A second limitation of our study is the lack of assessment of participants' levels of
sexual or racial prejudice. Future studies may wish to include such
measures to further disentangle whether facial trustworthiness is indeed a stronger predictor of inclusion than categorical cues or whether
this is subject to individual differences in prejudice.
Other opportunities for future research are suggested by the present
findings. For example, face presentation in the current work was supraliminal and unconstrained, allowing participants to make consciously regulated choices about group membership. On the one hand,
this makes the findings notable by showing that facial trustworthiness
exerts an influence on decisions even when participants have the opportunity to discard biasing cues (the same is true of race in Studies 3a
and 3b). Nevertheless, future research that limits face exposure time
and/or the time to make group decisions could be valuable, not only to
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examine more automatic aspects of overexclusion but also to pit competing face cues (e.g., trustworthiness crossed with sex, and/or race)
against one another. Although research clearly shows that race, sex and
trustworthiness are all extracted early in visual processing (Ito &
Urland, 2003; Todorov et al., 2009; Willis & Todorov, 2006), it would
be interesting whether these cues are processed in parallel or instead
whether category information (race, sex) or trait information (trust) has
precedence in early processing.
A final suggestion for future research is to include faces that vary on
trait dimensions other than trustworthiness, for example dominance
(e.g., Sutherland et al., 2015), or even approachability or youthful-attractiveness (e.g., Sutherland et al., 2018). Deciding whether to include
dominant faces in the ingroup is highly context-dependent (Hehman
et al., 2018)—unlike the more univalent trustworthiness—and is likely
to interact with sex (e.g., Quist, Watkins, Smith, DeBruine, & Jones,
2011; Torrance, Wincenciak, Hahn, DeBruine, & Jones, 2014) and race
in theoretically informative ways.
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13. Conclusion
Across five studies, we consistently found that trustworthy faces
were included as ingroup members more than untrustworthy faces, and
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of both trait-connoting and category-specifying cues, feed forward into
important social cognitive processes, like determining who is afforded
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