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Abstract

Machine learning findings suggest Eurocentric (aka White/European) faces structurally resemble anger more than Afrocen-
tric (aka Black/African) faces (e.g., Albohn, 2020; Zebrowitz et al., 2010); however, Afrocentric faces are typically associ-
ated with anger more so than Eurocentric faces (e.g., Hugenberg & Bodenhausen, 2003, 2004). Here, we further examine
counter-stereotypic associations between Eurocentric faces and anger, and Afrocentric faces and fear. In Study 1, using a
computer vision algorithm, we demonstrate that neutral European American faces structurally resemble anger more and
fear less than do African American faces. In Study 2, we then found that anger- and fear-resembling facial appearance influ-
ences perceived racial prototypicality in this same counter-stereotypic manner. In Study 3, we likewise found that imagined
European American versus African American faces were rated counter-stereotypically (i.e., more like anger than fear) on
key emotion-related facial characteristics (i.e., size of eyes, size of mouth, overall angularity of features). Finally in Study
4, we again found counter-stereotypic differences, this time in processing fluency, such that angry Eurocentric versus Afro-
centric faces and fearful Afrocentric versus Eurocentric faces were categorized more accurately and quickly. Only in Study
5, using race-ambiguous interior facial cues coupled with Afrocentric versus Eurocentric hairstyles and skin tone, did we
find the stereotypical effects commonly reported in the literature. These findings are consistent with the conclusion that the
“angry Black” association in face perception is socially constructed in that structural cues considered prototypical of African
American appearance conflict with common race-emotion stereotypes.
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In a now well-known incident from 1999, four plain-clothed
police officers gunned down an innocent African immigrant
outside his apartment building in New York City. Amadou
Diallo was unarmed, standing outside his apartment late at
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night, as a gang of four European American men approached
him. Diallo likely thought he was about to be robbed. He
reached for his wallet, likely to avoid conflict, and was
promptly shot to death. In his book Blink (2005), Malcolm
Gladwell made the point that at the moment right before
being shot, Diallo’s expression was likely one of sheer terror.
Yet, the police perceived him to be a direct and immediate
threat. How did the officers misread this young man’s expres-
sion? This question has haunted science and society since.
Over 20 years later, police continue to kill unarmed African
Americans at alarming rates. African Americans make up
only 13% of the US population, yet they account for nearly
24% of all fatal police shootings (Edwards et al., 2020). A
recent analysis suggests that the probability of being fatally
shot by police is higher for unarmed African Americans than
armed European Americans, a bias that cannot be solely
attributed to area-specific crime rates (Ross, 2015).

To date, it has been well documented that anger is
perceived more in African American than European
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American faces. For instance, Hugenberg and Boden-
hausen (2003) found that European American individuals
who were higher in implicit racial bias perceived race-
ambiguous anger expressions as emerging more quickly
and lingering longer when presented on faces with darker
skin tone and African versus European hairstyles. Con-
versely, European Americans who were higher in implicit
bias were more likely to categorize racially ambiguous
anger expressions as “Black” versus “White” (Hugenberg
& Bodenhausen, 2004). Hutchings and Haddock (2008)
later found that just labeling racially ambiguous faces
as “Black” versus “White” led European Americans to
perceive more anger in a face.

Despite evidence for this “angry Black” stereotype,
advances in machine learning have led to some counterin-
tuitive findings with regard to race and emotional expres-
sions. For instance, using a connectionist model, Zebrowitz
et al. (2010) examined structural cues in neutral faces that
resemble emotional expression. In a set of 360 faces, they
found that White (European and European American) neu-
tral faces appeared angrier than Black (African and Afri-
can American) and Korean faces, but Black faces appeared
more surprised and happier than White faces. Further, when
controlling for related appearance cues, the tendency for
Black faces to be rated as relatively more hostile became
even stronger, suggesting that Afrocentric features in the
face actually attenuated stereotypic associations of hostil-
ity. To our knowledge, this represents the earliest evidence
demonstrating that appearance cues associated with African
American facial appearance can suppress the common race-
emotion stereotypes.

That emotion-resembling cues in facial appearance
influence the perceptual processing of overt emo-
tional expressivity has also been well documented. For
instance, emotion, gender, facial maturity, and age have
all been found to give rise to similar perceptual impres-
sions due to shared appearance cues. These social cues
not only share similar social meaning, but they do so by
physically resembling one another. Prototypical anger
and fear expressions share perceptual resemblances
to facial maturity and gender-related cues in the face
(e.g., through eye size, mouth size, and facial angular-
ity; Adams et al., 2012; Hess et al., 2004, 2005, 2009;
Marsh et al., 2005). Critically, these cues also funda-
mentally share signal value as cues to affiliation and
dominance: facial roundness, large eyes, and a large
mouth are perceived as relatively warmer, whereas
angularity, small eyes, and a small mouth are perceived
as relatively more threatening (see Adams et al., 2015
for review). Similarly, age-related cues in the face
(wrinkles, folds) have been found to impact emotion

perception and impression formation (e.g., Adams
et al., 2016; Freudenberg et al., 2015; Hess et al., 2012;
Palumbo et al., 2017).

All of these prior findings offer growing evidence
that appearance cues in the face associated with these
different social categories directly influence emotion
inferences that are subsequently made. In the current
work, we investigate how emotion-resembling facial
cues associated with Afrocentric and Eurocentric
appearance actually run counter to common stereo-
types. Here we test the common cue hypothesis (see
Adams et al., 2015), that emotion resembling facial
cues are associated with perceptions of different social
categories (i.e., gender, age, race). In this case, prior
research suggests that Eurocentric features resemble
anger more and fear less than do Afrocentric features.
We test this hypothesis across four studies.

In Study 1, we replicate and extend Zebrowitz et al.’s
(2010) prior machine learning findings using a more
contemporary algorithm and training methodology
to reduce potential bias. In Study 2, we extend these
findings to examine ratings of racial prototypicality
of Afrocentric versus Eurocentric faces that were both
manipulated to resemble anger versus fear. In Study
3, we contrast and compare common appearance cues
associated with imagined facial expressions as well
as with imagined race-, gender-, and maturity-related
facial appearance. In Study 4, we extend this further by
examining how facial appearance influences the pro-
cessing fluency of emotional expression in a speeded
reaction time task. All of these studies offer converging
evidence that Eurocentric facial appearance is asso-
ciated with relatively more anger-resembling cues,
whereas Afrocentric facial appearance is associated
with relatively more fear-resembling cues, in direct
contrast to the common hostile Black stereotype that
has been reported in the prior literature. Only in Study
5, where we employed race-ambiguous interior faces
expressing anger and fear presented within faces with
darker versus lighter skin tone and Afrocentric versus
Eurocentric hairstyles, do we replicate the stereotypi-
cal finding commonly found in the literature, showing
relatively faster and more accurate responses to Afro-
centric faces expressing anger and Eurocentric faces
expressing fear. Critically, like our Study 5 here, the
previously published research examining race-emotion
associations has consistently utilized facial stimuli that
are either race ambiguous or visually impoverished in
some manner.
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Study 1: Counter-Stereotypic Race-Based
Emotion Resemblance Algorithmically
Derived from Neutral Facial Appearance

Overview

The goal of Study 1 was to replicate and extend the work of
Zebrowitz et al. (2010) by utilizing contemporary machine
learning models, a more diverse set of training stimuli, and
by applying the trained model to a diverse and robust set of
test stimuli.

Method
Reducing Bias in Computer Vision

Current computer vision and machine learning research
has seen tremendous progress in the past decade. Computer
vision models are becoming both increasingly complex
and more readily available to researchers and practitioners
outside of fields that have been typically associated with
computer vision, such as computer science. However, issues
related to perceptual bias and subjectivity have been raised
alongside its increased popularity and access. As such, it is
paramount that precautions have been taken to reduce any
bias present in the model, as well as prevent the misuse of
models (e.g., using them for predictions beyond what they
were trained for or disseminating inaccurate knowledge
related to such models).

“Bias” in machine learning is often discussed with
regard to models that are trained on data containing a
“ground truth.” For example, a model trained to detect faces
in images has the ground truth of a face being present or
not in the image. This training label (face present/face not
present) is largely undisputable and highly reliable across
human labelers compared to more subjective labels (e.g.,
related to which emotion expression is present). Bias exists
in these models when the model, trained on a specific group
of face images, fails to generalize to other images. For exam-
ple, an algorithm may fail to recognize faces of African or
Asian descent as real faces because the training set consisted
mostly of individuals of European descent. Clearly, such bias
in machine learning models is highly undesirable and can
lead to extreme errors such as mistaking a member of U.S.
Congress as a criminal (Snow, 2018) or mislabeling a person
of African descent as a “gorilla” (Simonite, 2018).

With these issues surrounding bias in machine learning
in mind, we have made explicit attempts to avoid poten-
tial for similar biases in the current work. As there is no
“ground truth” for emotion expression classification (i.e.,

@ Springer

it is subjective based on the individual perceiver), the goal
of our model is to predict the overall consensus that a spe-
cific facial configuration represents a valid emotion expres-
sion. We acknowledge that this could allow room for bias,
and have employed stringent measures to avoid these being
systematically related to race. To do this, we decomposed
facial expressions into the structure (i.e., shape) that each
represents. Because the model was trained only on structure
information associated with emotional expressions (across
a wide range of different race, age, and gendered faces),
and structure information is the only information that the
model has at its disposal to make predictions, it can not use
any additional information when making a prediction, unlike
a human. For instance, even if a human was instructed to
only take face structure into account when making a judg-
ment, it is unlikely that the individual could avoid utilizing
other information present on the face (e.g., skin tone, wrin-
kles, gender), and they would most likely incorporate such
information into their judgment. Thus, the current model
(described below) was specifically trained to avoid race-
and gender-emotion stereotypes when making predictions
regarding emotion resemblance.

We believe that our model addresses this concern by
including a relatively large image training set that consists
of many individual faces that vary in gender, race, and age.
For comparison, our model has 30 times more training
stimuli and nearly four times as many predictors than the
prior Zebrowitz et al.’s (2010) connectionist model. This
reflects our attempt to replicate and extend that work in a
more robust model that accounts for concerns of potential
biases that have been raised since Zebrowitz et al.’s original
research was conducted.

Computer Vision Model and Training Stimuli

A GLM machine learning model using the H20 (LeDell
et al., 2019) platform for R (R Core Team, 2019) was trained
on the facial structures of more than 1,600 expressive images
(~300 per emotion) varying in race, age, and gender. Expres-
sive faces of anger, disgust, fear, joy, sadness, and surprise
were selected from standardized image sets of facial expres-
sions to maintain high-quality training data. These image
sets included FACES (Ebner et al., 2010), NIMSTIM (Tot-
tenham et al., 2009), Chicago Face Database (Ma et al.,
2015), RAFD (Langner et al., 2010), and Emotionet (Ben-
itez-Quiroz et al., 2017). Sixty-eight facial landmarks used
for training were automatically extracted from the cropped
interior portion of the face using ensemble regression trees
(Kazemi & Sullivan, 2014). The interior portion of the face
was used so that extraneous features such as hair, back-
ground, and clothing were not incorporated into the learn-
ing phase, thus ensuring that the models were trained on
strictly expressive cues in the face. Test accuracy assessed
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via faces withheld from the training step revealed that the
model performed at an accuracy of 85.9% (see Albohn &
Adams, 2021, for full model training methodology).

Testing Stimuli

Neutral faces varying in race (African American and Euro-
pean American) and gender (male and female) were taken
from the Chicago Face Database (CFD; Ma et al., 2015).
Each individual face was subjected to the face metric extrac-
tion procedure detailed by Albohn and Adams (2021). The
unaltered CFD African American and European American
neutral faces were input into the algorithm described above.
The automated feature extraction procedure resulted in facial
structure metrics for 197 African American neutral faces and
183 European American neutral faces.

Results

The output of the structure model was subjected to a 2 (stim-
ulus race: African American, European American) X2 (stim-
ulus gender: male, female) X 2 (predicted emotion: anger,
fear) repeated measures analysis of variance (ANOVA). The
model output (confidence that the face being measured is
the specific emotion) represented the dependent variable.
Estimated marginal means were analyzed post hoc from the
model using 7 tests that were adjusted for multiple compari-
sons (where appropriate).

There was a marginal main effect of race, F(1,376)=3.88,
p=0.050, npz = 0.01. African American neutral faces
(M =0.26) were predicted by the model to be overall more
expressive compared to European American neutral faces
(M =0.24). There was also a main effect of face gender,

Fig.1 Computer vision predic-

tions of emotion resemblance Gender by Emotion

F(1,376)=18.10, p<0.001, nﬁ = 0.50. Female neutral
faces (M =0.28) were predicted by the model to be overall
more expressive compared to male neutral faces (M =0.23).
Finally, there was a main effect of emotion with larger
predictions for fear (M =0.31) over anger (M =0.19),
F(1,376)=3.88, p=0.050, ;1; =0.01.

There was no race by gender interaction, F(1,376)=0.16,
p=0.686, '75 < 0.001. However, there was the predicted
gender by emotion interaction, F(1,376)=55.23, p<0.001,
n?> = 0.13, as well as a race by emotion interaction,
F(1,376)=181.35, p<0.001, ’7,3 = (0.33. Consistent with pre-
vious stereotypical findings, female neutral faces (M =0.40)
were found to structurally resemble fear expressions more
than male neutral faces (M =0.23; #(628) =8.56, p <0.001,
d=0.34), and male neutral faces (M =0.23) structurally
resembled anger expressions more than female neutral faces
(M=0.15; 1(628)=4.08, p <0.001, d=0.16). Likewise, and
consistent with prior machine learning counter-stereotypi-
cal findings, European American neutral faces (M =0.30)
structurally resembled anger expressions more than Afri-
can American neutral faces (M =0.09; 1(628)= —10.41,
p<0.001, d=0.42), while African American neutral
faces (M =0.44) structurally resembled fear expressions
more than European American neutral faces (M =0.19;
1(628)=12.48, p<0.001, d=0.50). The two, two-way inter-
actions are presented in Fig. 1. Finally, there was no three-
way interaction between face race, face gender, and emotion,
F(1,376)=0.17, p=0.680, n{% < 0.001.

Summary

Zebrowitz et al. (2010) reported that White neutral faces
structurally resembled anger expressions more than Black

Race by Emotion

based on neutral facial images:
Interaction between face gender
(A), face race (B), and predicted
emotion. y-axes represent model
confidence that the neutral

face is displaying the predicted 0.3
emotion (x-axes). Error bars
represent 95% confidence inter-
vals. Panel A shows predicted
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neutral faces, and Black neutral faces structurally resembled
happy and surprise expressions more than White neutral
faces. This observation stands in direct contrast to human-
based impressions, including those found by Zebrowitz et al.
(2010) using human raters. The current study replicated
and extended these previous results by finding stereotypic
gender and counter-stereotypic race-emotion results. First,
male neutral faces structurally resembled anger expressions
more than female neutral faces, whereas female neutral faces
structurally resembled fear more than male neutral faces,
replicating well-documented stereotypic associates between
gender and emotion in the face (see also, Adams et al., 2015;
Becker et al., 2007; Hess et al., 2009). Critically, in line
with the common cue hypothesis, the counter-stereotypic
effect was also replicated here, such that European American
neutral faces structurally resembled anger more than African
American faces, whereas African American neutral faces
structurally resembled fear expressions more than European
American neutral faces.

Study 2: Counter-Stereotypic Effects
of Emotion Resemblance on Perceived Race
Prototypicality

Overview

Building on our computer vision findings, Study 2 next
introduced anger- and fear-resembling cues into otherwise
neutral Afrocentric and Eurocentric faces to examine the
influence of these emotion cues on judgments of race proto-
typicality. As a manipulation check, we also employed the
machine learning algorithm described above. This was also
used to examine whether the findings of Study 1 extend to
the current stimuli used here. Following the common cue
hypothesis and findings from Study 1’s computer vision
findings, we predicted that anger-resembling cues would
make Eurocentric faces appear more racially prototypical,
whereas fear-resembling cues would make Afrocentric faces
appear more racially prototypical.

Method

Preliminary Power Analysis

Based on a sample of 17 participants who participated in
a preliminary study, we computed a power analysis using
G*Power (Faul et al., 2009) to determine an adequate sam-
ple size. We focused the power analysis on the predicted
race by emotion interaction, F(1,16)=21.25, p<0.001, 11[3
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= 0.53. In order to replicate this effect at a power of §=0.80,
p <0.05, this analysis determined that a sample size of at
least 10 participants would be necessary. Because the cur-
rent study was run online due to the COVID pandemic, and
the preliminary study was run in the lab, we oversampled to
ensure sufficient power.

Participants

Eighty-seven undergraduates at The Pennsylvania State
University participated in the study online via Qualtrics for
partial course credit. One was dropped from the analyses for
responding with “1” to all stimulus ratings. Two others were
dropped for taking an excessive amount of time to complete
the task (6 h/5 SD above the mean and 8 h/6.9 SD above
the mean). Of the remaining 84 participants, 36 identified
as male and 48 as female. Sixty-two participants identified
as European American, four as African American, eight as
Asian, ten as Latinx, two as Middle Eastern, and one as bira-
cial (Arab/European). The average age of the participants
was 18.9 years. In all the studies presented here, participants
offered informed consent to participate.

Stimuli

Stimuli consisted of 16 neutral faces from the Montreal Set
of Facial Displays of Emotion (MSFDE), including four each
of sub-Saharan African female and male models, and four
each of French Canadian female and male models (Beau-
pré et al., 2000). Because these faces were not American,
we refer to them here as Afrocentric and Eurocentric faces.
We selected this stimulus set as the facial photographs are
highly standardized for emotion expression using the Facial
Action Coding System, as well as for lighting, size, and head
orientation (same pitch, roll, and yaw), allowing our warping
technique to be as precise as possible. To manipulate these
faces to resemble emotion, we used the program Morph
2.5™, We applied a warping algorithm to generate a 50/50
average of the structural map of each neutral face and its
corresponding anger and fear expressions, while keeping
the original neutral texture map constant (see Fig. 2 for
example of procedure and Fig. 3A for example stimuli; see
also Adams et al., 2012 for use of similar procedure). This
procedure yielded changes in the relative size and position
of facial features without producing the bulging, furrows,
wrinkles, and changes in contrast that are often apparent
during overt displays of emotion. Warping each of the 16
neutral exemplar faces over their corresponding anger and
fear expressions yielded a total of 32 stimuli. Each stimulus
face was presented in grayscale on a white background and
the average stimulus size was 4 X 5 in.
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Expressive Image

Average of
Structure Map

Resultant Warp

Texture Map
Remains Neutral

Neutral Image

Fig.2 Example of stimulus warping manipulation used in Study 2:
In this example, warping is accomplished by structurally averaging a
neutral image with its corresponding anger expression to generate a
50/50 average of its structural components, while holding the neutral
image’s texture map constant. The resultant image shares a structural
resemblance with the original anger expression, but is not overtly
expressive. This figure has been reproduced, with permission, from
the Montreal Set of Facial Displays, see Beaupré and Hess (2005)

We chose to examine anger and fear (rather than happi-
ness, which has often been used in prior work) for several
reasons. First, they are both negative, high arousal, threat-
related emotions. Second, using anger and fear avoids a
possible conflation of positive and negative associations

-2 8
28

Fig.3 Emotion-resembling facial cues and perceived race proto-
typicality: Panel A shows examples of emotion warped faces. Panel
B shows race prototypicality ratings varying as a function of race of
face and emotion-resembling cues in the face. Afrocentric faces were

Anger

Fear

with happiness and anger. Third, prior work related to the
current studies (e.g., Hugenberg & Bodenhausen, 2004)
found a strong influence of race on perceptions of anger
but not happiness. Fourth, anger and fear are antithetical
in approach versus avoidance motivation, as well as domi-
nance versus affiliative orientations. They are also anti-
thetical in certain physical expressive cues such as wide
versus squinted eyes and widened versus pursed mouth,
respectively. Finally, we used a computer vision algo-
rithm trained on expressive faces as a manipulation check
for our emotion warping, as well as to test whether race-
related, emotion-resembling structural effects found in
prior machine learning studies (i.e., Study 1 and Zebrow-
itz et al., 2010) are replicated in the current stimulus set.

Procedure

Participants were recruited from an online participant pool
at The Pennsylvania State University. Once the participants
enrolled in the study, they were redirected to Qualtrics™
where they were instructed to rate the racial prototypical-
ity of the anger- and fear-warped faces on a 7-point Likert
scale. Race prototypicality was defined as how Eurocen-
tric or Afrocentric (i.e., White or Black) faces appeared,
with “1” being the least and “7” being the most racially
prototypical. Participants completed prototypicality rat-
ings for all 32 faces across two counterbalanced blocks.
Blocks were counterbalanced so that participants would
not see the same face as both anger- and fear-warped in
the same block. Within each block, faces were randomly
presented in the center of the screen and remained until a
response was made. After rating these faces, participants

B Race prototypicality as function of emotion warp

7

6 -
=1 Emotion
]
Q 44 Anger
g O

B Fear

rated as more prototypical when warped over fear than anger expres-
sions, and Eurocentric faces were rated as more prototypical when
warped over anger than fear expressions
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completed pilot ratings for another study before answering
demographic questions.

Results

Computer Vision

To ensure that the manipulated face stimuli had structural
characteristics that resembled the specific emotions with
which they were warped, we subjected the fear and anger
output from the machine learning model detailed in Study 1
into two separate independent ¢ tests with warped emotion as
the predictor variable. As predicted, anger warps were struc-
turally more similar to anger expressions (M =0.50) than
fear expressions (M =0.07), #(15)=4.14, p<0.001, d=1.11.
Similarly, fear warps were structurally more similar to fear
expressions (M =0.39) than to anger expressions (M =0.14),
t(15)= —-3.67, p<0.001, d= —0.86. These findings are
unsurprising given that the warping technique physically
alters the structural aspects of neutral faces to map directly
onto the structural aspects of the expressive faces. Thus,
these findings confirm that the warping technique performed
as it was intended. Next, we conducted two 7 tests to see if
anger and fear structural cues varied by race for the manipu-
lated and non-manipulated neutral faces. As predicted, Euro-
centric faces (M =0.46) structurally resembled anger expres-
sions more than Afrocentric faces (M =0.18), 1(46)= —2.7,
p=0.009, d= —-0.78, CIs [- 1.36,—0.19]. Similarly, there
was a trend for Afrocentric faces (M =0.26) structurally
resembling fear expressions more than Eurocentric faces
(M=0.16), t(46) =1.66, p=0.052 (one-tailed), d=0.48, CIs
[—0.1, 1.05]. These findings fit with those reported in Study
1, replicating here on a smaller and different stimulus set.

Human Ratings

In order to test the central hypothesis, a 2 (stimulus race:
Afrocentric, Eurocentric) X 2 (stimulus gender: female,
male) X2 (emotion: anger, fear) repeated measures ANOVA
was conducted for the race prototypicality ratings. The ini-
tial analyses included participant race as a factor (European
American participants versus participants of color), which
resulted in no significant main effects or interactions (all
ps>0.3). Therefore, the analyses included below are col-
lapsed across the race of the participants.

There was a significant main effect of gender such
that male faces were rated as more racially prototypical
(M =4.62) than female faces (M =4.33), F(1,82)=20.83,
p<0.001, ;13 = 0.20. There was also a trend for Afrocen-
tric faces (M =4.59) to be rated as more prototypical than
Eurocentric faces (M =4.36), F(1,82)=2.80, p=0.098, ;7[%
= 0.03. No significant main effect of emotion was found,
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F(1,82)=0.81, p=0.372. These main effects were quali-
fied by the predicted stimulus race by emotion interaction,
F(1,82)=12.80, p<0.001, 113 = 0.14 (see Fig. 3B). A post
hoc power analysis indicated that the power to detect this
effect at p <0.05 is 0.95. No other interactions approached
significance (all ps>0.3).

To examine the nature of the stimulus race by emotion
interaction, paired sample ¢ tests were computed. As pre-
dicted, Eurocentric angry faces were rated as more proto-
typical looking (M =4.44) than Eurocentric fearful faces
(M=4.28), 1(83)=3.06, p=0.003, d=0.34, whereas Afro-
centric fearful faces (M =4.65) were rated as more proto-
typical looking than Afrocentric angry faces (M =4.54),
1(83)=—-2.12, p=0.037, d= —0.23. Afrocentric fearful
faces were also rated as more prototypical looking (M =4.65)
than Eurocentric fearful faces (M =4.28), #(83)=2.82,
p=0.006, d=0.31. No differences were found between
Eurocentric angry and Afrocentric fearful faces (p>0.4).

Summary

The findings of Study 2 again reveal counter-stereotypic race
by emotion interactions, with Eurocentric anger-resembling
faces being rated as more prototypical than Eurocentric fear-
resembling faces and Afrocentric fear-resembling faces
being rated as more prototypical than Afrocentric anger-
resembling faces.

Study 3: Race-Emotion Counter-Stereotypic
Cues Perceived in Imagined Faces

Overview

Study 2 demonstrated that manipulating faces to resem-
ble anger versus fear led to counter-stereotypic influences
on perceived race prototypicality, with anger resemblance
yielding greater perceived Eurocentric prototypicality and
fear resemblance yielding greater perceived Afrocentric
prototypicality. In Study 3, we aimed to extend these find-
ings further by examining whether counter-stereotypic race-
emotion associations are also present in people’s mental rep-
resentations of faces. To examine this, we had participants
imagine faces varying in race, gender, emotion, and facial
maturity. Once in mind, we asked participants to rate these
mental images on size of mouth, size of eyes, and overall
roundness of the face, all of which are features previously
found to be confounded in some gender-emotion and matu-
rity-emotion interactions (Becker et al., 2007; Hess et al.,
2009; Sacco & Hugenberg, 2009). We also had the partici-
pants rate their own mental images on perceived dominance
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and affiliation. Following the common cue hypothesis, we
expected that female versus male and youthful versus mature
faces to be stereotypically rated as more similar to the pat-
tern found for fear versus anger, respectively, whereas we
predicted that imagined African American versus European
American faces would again follow the counter-stereotypic
pattern, i.e., imagined African American faces would be
rated more like fear and less like anger than imagined Euro-
pean American faces.

Method

Participants

Thirty-one (20 females, 11 males; mean age =19.03) Euro-
pean American undergraduate students at The Pennsylvania
State University participated in the study for partial course
credit.

Procedure

Between one and four participants entered the laboratory
and filled out rating booklets instructing them to draw to
mind images of different types of faces. Specifically, they
were asked to imagine eight different prototypical faces, i.e.,
ones that display features they most associate with each type
of face described. These included ratings that allowed us
to make four comparisons of interest including imagined
prototypical male versus female faces, European Ameri-
can versus African American faces, youthful versus mature
faces, and anger versus fear expressions. First, participants
rated each imagined face on three facial appearance charac-
teristics, using 7-point scales, including (1) roundness of the
face using, anchored by 1 =very angular and 7 =very round;
(2) size of eyes, anchored by 1 =very small eyes to 7 =very
large eyes; and (3) size of mouth, anchored by 1 =very small
mouth and 7 =very large mouth. For imagined race, expres-
sion, and facial maturity faces, they were asked to indicate
the gender of each face they imagined (those results are
not presented here). Finally, they were asked to reimagine
each face again and rate them on how submissive/dominant,

Table 1 Imaged face

. Mean (SD) Mean (SD) t statistic Cohen’s d

comparisons
A Fear Anger
Dominance 2.26 (1.15) 6.39 (0.56) —17.549%* -3.20
Affiliation 4.61 (1.80) 2.71 (1.55) 3.9807%* 0.727
Facial roundness 4.97 (1.22) 2.45(1.43) 6.685%* 2.22
Mouth size 5.26 (1.24) 2.35(1.43) 8.058% 1.47
Eye size 6.48 (.51) 2.19(1.22) 17.424%* 3.18
B Female Male
Dominance 3.45 (1.09) 5.58 (.81) —8.563%* —1.56
Affiliation 5.58 (1.03) 442 (1.31) 3.771% 0.68
Facial roundness 4.58 (1.06) 3.35(1.36) 3.312%* 0.60
Mouth size 4.26 (1.25) 3.87 (.85) 1.975 0.36
Eye size 4.58 (1.26) 3.71 (.90) 2.182% 0.40
C Babyish Mature
Dominance 2.32(.83) 5.45 (.85) 17.574%% 321
Affiliation 5.29 (1.44) 4.71 (1.16) —1.606 -0.29
Facial roundness 6.13 (.81) 2.84 (1.24) —10.220%* —1.87
Mouth size 3.74 (1.34) 3.77 (.92) 133 0.02
Eye size 545 (1.12) 3.94 (1.03) —5.313%* -0.97
D African American Caucasian
Dominance 5.29 (.94) 4.77 (.80) 3.737* 0.68
Affiliation 5.00 (1.29) 5.03 (1.08) —.158 —0/03
Facial roundness 5.26 (1.00) 3.81(.95) 6.281%* 1.15
Mouth size 5.77 (.76) 3.71 (.86) 9.971%* 1.82
Eye size 5.03 (.91) 4.13 (.72) 4.215%* 0.77
Note: df=30

*p<.05, *¥p <001, ***p <.001 (Bonferroni correction for multiple comparisons, p <.0025)

Bolded values highlight the higher rating for each comparison of interest
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where 1 =very submissive to 7=very dominant, and how
socially aloof/affiliative, where 1 =very socially aloof to
7 =very affiliative, they appeared.

Results

Each set of comparisons (emotion, gender, facial maturity,
and race) was subjected to a MANOVA including five meas-
ures (dominance, affiliativeness, facial roundness, size of
eyes, and size of mouth; see Table 1 for means, ¢ values, and
Cohen’s d associated with the univariate analyses).

Comparison 1: Imagined Fear Versus Anger

The overall MANOVA was significant, F(5,26) =59.23,
p<0.0001, 11[% = 0.919. In line with prior research, univari-
ate results revealed that imagined fear expressions were rated
as being less dominant and more affiliative, with larger eyes,
larger mouth, and rounder features than imagined anger
expressions.

Comparison 2: Imagined Facial Youthfulness/Babyishness
Versus Maturity

The overall MANOVA was significant, F(5,26)=104.78,
p<0.0001, 11[3 = 0.953. Univariate results revealed no dif-
ferences in ratings of affiliation or mouth size. As predicted,
however, and in line with common cue hypothesis, imagined
youthful faces were rated more like fear than anger, i.e.,
less dominant, with larger eyes, and rounder features than
imagined mature faces.

Comparison 3: Imagined Female Versus Male Faces

The overall MANOVA was significant, F(5,26)=19.41,
p<0.0001, ’71% = (.789. Univariate results revealed that, as
predicted, imagined female faces were rated more in line
with fear than anger, i.e., less dominant and more affiliative,
with larger eyes, larger mouth, and rounder features than
imagined male expressions.

Comparison 4: Imagined African American Versus European
American Faces

The overall MANOVA was significant, F(5,26)=20.1,
p<0.0001, r/; = 0.794. Univariate results revealed that
imagined African American faces were rated as being more
dominant than imagined European American faces, though
this did not survive Bonferroni correction, and no differ-
ence was found for affiliativeness. As predicted, however,
imagined African American faces were rated more like fear
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than anger, i.e., larger eyes, larger mouth, and rounder fea-
tures than imagined European American faces, in contrast
to prevailing stereotypes, but in line with the common cue
hypothesis.

Summary

Again, counter to stereotypic associations, African Ameri-
can versus European American faces were imagined to
share facial characteristics with fear more than anger, as
were babyish versus mature, and female versus male faces
(i.e., with rounder faces, and larger eyes and mouths). Prior
work has shown that these common cues (roundness, eye
size, and mouth size) are associated with both female and
babyish faces being relatively more associated with fear as
compared to male and mature faces, which are relatively
more associated with anger expressions, consistent with our
current findings.

Study 4: Influence of Race on Speeded
Reactions to Unaltered Anger and Fear
Expressions

Overview

Prior works demonstrating that Afrocentric looking faces
are perceived as angrier than Eurocentric looking faces
have tended to use faces that share identical race-ambiguous
appearance coupled with race prototypical hairstyle and skin
tone alone (e.g., Hugenberg & Bodenhausen, 2003, 2004).
Social psychologists have long known that stereotypes exert
their strongest influences under conditions of ambiguity, and
these types of manipulations are aptly set up to allow stereo-
typical associations to exert their strongest influence. Study
1, using machine learning, showed that European American
faces structurally resemble anger more than African Ameri-
can faces, a counter-stereotypical effect replicated in Study 2
using race prototypicality ratings of faces that were manipu-
lated to appear angrier or fearful, and in Study 3 using facial
appearance ratings of imagined faces. The next study aimed
to replicate and extend these effects with a rapid-response
paradigm using unaltered facial interior expressions (i.e.,
ovaled to show only expressive cues not facial frames). We
predicted we would find evidence for counter-stereotypical
associations, in this case faster and more accurate responses
to angry versus fearful Eurocentric faces and to fearful ver-
sus angry Afrocentric faces.
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Method

Preliminary Power Analysis

Based on a preliminary sample of 17 participants in this
study, we computed a power analysis using G*Power (Faul
et al., 2009) to determine an adequate sample size. We
focused the power analysis on the predicted race by emo-
tion interaction, F(1,16)=6.29, p= 0.023,115 =(.28. In order
to replicate this effect at a power of $£=0.80, p <0.05, this
analysis determined that a sample size of at least twenty-two
participants would be necessary.

Participants

Thirty (17 females, 13 males; mean age = 18.9) European
American undergraduates at The Pennsylvania State Uni-
versity participated in the study for partial course credit.

Stimuli

Stimuli consisted of the same 16 exemplar faces from
MSFDE (Beaupré et al., 2000) used in Study 2, along with
16 African American and European American faces taken
from the NimStim set (Tottenham et al., 2009). This time,
faces were ovaled to show only interior facial features
and were presented without the warping manipulation

Black

Fig.4 Rapid responses to unal-

tered interior Afrocentric and A
Eurocentric expressive faces:

Panel A shows examples of

unaltered interior anger and fear Anger

expressions presented. Panel B
highlights a counter-stereotypic
pattern of reaction time effect,
with faster responses made to
Afrocentric fear than anger and
to Eurocentric anger than fear Fear
expressions. Panels C and D
highlight that counter-stereo-
typic race by emotion effects
were more pronounced for
female than male faces, though

¢ Male Faces

described in Study 2 (i.e., facial interiors were unaltered;
see Fig. 4A).

Procedure

Between one and four participants entered the labora-
tory at a time and were seated at computers in individual
cubicles approximately 24 in. in front of 15-in. monitors.
They were instructed that they would see a series of faces
displaying facial expressions and that their task was to
indicate, as quickly and accurately as possible, whether
each face was expressing anger or fear. Responses were
made via an arrow key press (response keys were counter-
balanced across participants) and accuracy and response
latency were collected. The presentation of each facial
stimulus was preceded by a centrally located fixation
cross for 150 ms. Each face was centrally presented and
remained until a response was made. Participants com-
pleted three blocks of trials (each containing 64 expres-
sive stimuli) for a total of 192 trials.

Results

Computer Vision

We used the trained model to assess whether the unma-
nipulated neutral faces used in this study showed a similar
gender-emotion stereotypic effect as well as a race-emotion
counter-stereotypic effect. The model predictions were
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subjected to a 2 (stimulus race: Afrocentric, Eurocentric) X 2
(predicted emotion: anger, fear) X 2 (image set: MSFDE,
NIMSTIM) mixed between-within ANOVA. There was
no main effect of image set, F(1,28)=0.23, p=0.638, ’1‘,% =
0.008. There was, however, a main effect of stimulus race,
F(1,28)=5.69, p=0.024, ;1; =0.17, and predicted emotion,
F(1,28)=10.14, p=0.004, ;15 = 0.27. Overall, Eurocentric
faces (M =0.31) were predicted by the model to be more
expressive compared to Afrocentric faces (M =0.15), and
predicted anger (M =0.35) to be larger than predicted fear
(M=0.11).

There were no interactions for race by set, F(1,28)=0.10,
p=0.756, ;1; = 0.004, race by emotion, F(1,28)=0.16,
p=0.693, n{% = 0.006, or set by race by emotion,
F(1,28)=0.008, p=0.930, ;13 < 0.001. Critically, there was
the predicted race by emotion interaction, F(1,28)=16.48,
p<0.001, ’1,% = 0.37. Eurocentric neutral faces (M =0.59)
were predicted by the model to be more structurally simi-
lar to anger expressions than Afrocentric faces (M =0.12),
1(54)= —4.65, p<0.001. Afrocentric (M =0.19) and Euro-
centric faces (M =0.03) were predicted to be equivalent in
fear, #(54)=1.62, p=0.111. It is noteworthy that this latter
effect was still in the predicted direction as was found in
Study 1 using a much larger sample.

Human Ratings

Two participants (one male, one female) were dropped for
having accuracies more than three standard deviations below
the mean. Accuracy and reaction time data for the remain-
ing 30 were submitted to a 2 (stimulus race: Afrocentric,
Eurocentric) X 2 (stimulus gender: female, male) X 2 (emo-
tion: anger, fear) within-subject factorial ANOVA to test
our predictions.

Accuracy A significant main effect of race emerged, such
that Eurocentric faces were responded to more accu-
rately (M =90%) than Afrocentric faces (M =88.5%),
F(1,29)=4.81, p=0.037, 11[% = 0.14. A significant main
effect of gender was also found, such that male faces were
responded to more accurately (M =90.2%) than female faces
(M=288.3%), F(1,29)=6.09, p=0.02, ;1; = 0.17. Critically,
the predicted interaction between race and emotion was sig-
nificant, F(1,29)=7.40, p=0.011, npz = 0.08. Paired sample
t test revealed that Eurocentric angry faces were perceived
more accurately (M =91.2%) than Afrocentric angry faces
(M=87.3%), 1(29)=3.02, p=0.005, d=0.56. No other
effects reached significance.

Reaction Time Before analyzing the data, incorrect trials
were removed. As is customary with reaction time meas-
urements, data were log-transformed to correct for posi-
tive skew. A significant main effect of race emerged, such

@ Springer

that Eurocentric faces were responded to more quickly
(M =3.06) than Afrocentric faces (M =3.07), F(1,29)=4.75,
p=0.038, 17[% = 0.14. A significant main effect of gender
also emerged, such that male faces were responded to
more quickly (M =3.03) than female faces (M =3.08),
F(1,29)=29.31, p<0.0001, n}f = 0.50. These main effects
were qualified by the predicted interaction between race and
emotion, F(1,29)=27.02, p<0.0001, r]; = 0.48. A post hoc
power analysis indicated that the power to detect this effect
at p<0.05 is 0.99. Paired sample ¢ tests revealed that this
was due to Eurocentric angry faces being perceived more
quickly (M =3.04) than Afrocentric angry faces (M =3.09),
1(29)=-4.49, p<0.001, d= —0.83, Afrocentric fearful
faces (3.06), #(29) = —2.35, p=0.026, d= —0.44, and Euro-
centric fearful faces (M =3.08), 1(29) = —4.31, p<0.001,
d= —0.80. Conversely, Afrocentric fear expressions were
perceived more quickly than Eurocentric fearful faces,
1(29)=2.84, p=0.008, d=0.53, and Afrocentric anger
expressions, #(29)=2.06, p <0.048, d=0.38 (see Fig. 4B).
This interaction was further qualified by a gender by race
by emotion 3-way interaction, F(1,29)=5.74, p=0.023,
113 = (.17. This was due to the counter-stereotypical race
by emotion interaction being more pronounced for female
faces, F(1,29)=27.42, p<0.0001, r/; = 0.49 (see Fig. 4C),
than male faces, F(1,29)=7.86, p=0.009, 112 = 0.21 (see
Fig. 4D). No other effects reached significance.

Summary

The unaltered Afrocentric and Eurocentric faces taken from
the MSFDE and NIMSTIM sets of standardized anger and
fear expressions revealed the same counter-stereotypic pat-
tern of effects as found in Studies 1-3. Eurocentric anger
expressions were perceived more quickly and accurately than
Eurocentric fear expressions and Afrocentric fear expres-
sions were perceived more quickly and accurately than Afro-
centric anger expressions. Although counter to race-emotion
stereotypes, these findings align with the findings in Study
1 using machine learning, and Studies 2 and 3, as well as
with other behavioral findings showing lower accuracy and
slower categorization of anger on Afrocentric versus Euro-
centric faces in a prior Chinese sample (Li & Tse, 2016).
Additionally, while reaction time differences are quite small,
previous research has shown that small differences still help
provide us with meaningful insight into the world and the
decisions we make. For example, using a shooter paradigm,
Correll and colleagues showed that for both laypeople (2002,
2007) and police (2007), a difference of 10-20 ms is signifi-
cant in their decisions to shoot unarmed African Americans
versus European Americans. Together, Studies 1-4 all offer
support for the race-counter-stereotypic effects predicted
by the common cue hypothesis. Also notable in the current
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study was that the race by emotion interaction was more
pronounced for female versus male faces.

Study 5: Influence of Race on Speeded
Reactions to Race-Ambiguous Anger
and Fear Expressions

Overview

Study 4 established that unaltered Afrocentric and Eurocen-
tric anger and fear expressions yielded the same counter-ste-
reotypic effects as found in Studies 1-3 and in line with prior
computer vision findings. In this final Study 5, we employed
speeded responses to racially ambiguous interior faces, now
using only the original facial exteriors and skin tone to estab-
lish perceived Afrocentric versus Eurocentric faces, much
in the same way that Hugenberg and Bodenhausen (2003,
2004) did using computer-generated faces. In this way, the
expressive cues used to categorize faces as angry and fearful
remain identical with regard to Afrocentric and Eurocentric
interior features. Therefore, any differences found can be
directly attributed to top-down, race-based stereotypes. The
aim of Study 5 was to show that under these conditions,
we too replicate the race-emotion stereotypic findings com-
monly reported in the literature. Thus, in this case, unlike
our prior studies, we predicted that anger expressions would

Fig.5 Rapid responses to race- A
ambiguous expressive faces
made to appear Afrocentric
versus Eurocentric with race
prototypical hairstyles and
skin tone: Panel A shows the
same race-ambiguous expres-
sions portrayed in Afrocentric
and Eurocentric facial frames.
Panel B shows the stereotypic
pattern of accuracy effects, with Fear
more accurate responses made

to Afrocentric anger than fear

and more to Eurocentric fear

than anger expressions. Panel

C likewise highlights quicker

correct responses to Afrocentric C
anger than fear and to European

fear than anger expressions

Mean Reaction Time

be more accurately and quickly responded to in the context
of Afrocentric hairstyles and skin tone, whereas fear expres-
sions would be more accurately and quickly responded to
in the context of Eurocentric hairstyles and skin tone, even
though the structural expressive cues on the faces themselves
were race-ambiguous and thus identical across conditions.

Method

Participants

Fifty-seven (45 females, 12 males, mean age=18.1) under-
graduates at The Pennsylvania State University participated
in the study for partial course credit. Forty-four identified as
European American, eight as Asian, three as African Ameri-
can, and two who did not self-identify.

Stimuli

The same 8 MSFDE male faces used in Studies 2 and 4
were used here as well. Each face was morphed with every
other race to create a total of 16 new race-ambiguous interior
faces (i.e., faces containing 50/50 Afrocentric and Eurocen-
tric facial cues; see Fig. SA for example stimuli). As in Study
2, Morph 2.5™ was employed to alter the images. In this
case, morphing, as opposed to warping, employs an algo-
rithm for averaging across both the structural and textural
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maps of images after applying carefully aligned landmarks
around the eyes, mouth, etc. This procedure yielded changes
in both the relative size and position of facial features as
well as changes in skin tone, texture, folds, and bulges
associated with expressive cues in the face, etc. Each oval
was then reinserted into each of its corresponding exterior
facial frames using Adobe Photoshop™, which resulted in
64 racially ambiguous interior expressions made to appear
racially prototypical through hairstyle and skin tone. Each
stimulus face was presented in grayscale on a white back-
ground and the average stimulus size was 4 X5 in.

Procedure

Participants were run in groups of between one and four at
a time. They were seated at computers in individual cubi-
cles approximately 24 in. in front of 15-in. monitors. Faces
were randomly presented in two blocks. Participants were
instructed that they would see a series of faces showing
facial expressions and that their task would be to indicate,
as quickly and accurately as possible, whether each face was
expressing anger or fear. Responses were made via an arrow
key press (response keys were counterbalanced across par-
ticipants) and accuracy and response latency were collected.
The presentation of each facial stimulus was preceded by a
centrally located fixation cross for 150 ms. Each face was
also centrally presented and remained until a response was
made. Participants completed two blocks of trials (each con-
taining all 64 emotional stimuli) for a total of 128 trials.

Results

Computer Vision

To ensure that the manipulated ambiguous race faces did
not distort expressions, we performed a 7 test on the emotion
output from the trained model. As expected, anger warps
were structurally more similar to anger (M =0.94) than fear
(M=0.10), t(31)=14.54, p<0.001, d=2.57. Fear warps
were structurally more similar to fear (M =0.41) than anger
(M=0.02) expressions, #(31)= —6.22, p<0.001, d= —1.10.

Human Responses

Accuracy and reaction time data from correct trials were
submitted to a 2 (stimulus race: Afrocentric, Eurocentric) X 2
(emotion: anger, fear) within-subject factorial ANOVA.

Accuracy A significant main effect of race emerged such that
expressive faces presented in Afrocentric facial frames were
perceived more accurately (M =92.8%) than when presented
in Eurocentric facial frames (M =90.4%), F(1,56)=27.16,
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p<0.001, 17p2 =0.33. Critically, the race by emotion interac-
tion was significant, F(1,56)=66.53, p <0.001, 17p2 =0.54
(see Fig. 5B). Paired sample ¢ tests were computed to exam-
ine the nature of this interaction. These revealed that angry
expressions presented in Afrocentric facial frames were per-
ceived more accurately (M =94.1%) than the same expres-
sions presented in Eurocentric facial frames (M =87.3%),
1(56)=13.00, p<0.001, d=1.74, whereas fear expressions
presented in Eurocentric facial frames were responded to
more accurately (M =93.4%) than were the same fear expres-
sions when presented in Afrocentric faces (M =91.4%),
1(56)= —2.35, p=0.022. d= —0.31. Likewise, anger was
perceived more accurately than fear when presented in
Afrocentric facial frames, #(56)=2.08, p=0.049, d=0.28,
whereas fear was perceived more accurately than anger
expressions when presented in Eurocentric facial frames,
1(56)=—-6.17, p<0.001, d= —0.82.

Reaction Time There were no significant main effects for
reaction times. However, the predicted race by emotion
interaction was significant, F(1,56)=33.44, p <0.001,
np2=0.37 (see Fig. 5C). A post hoc power analysis indi-
cated that the power to detect this effect at p <0.05 is 0.99.
Paired sample ¢ tests revealed that angry expressions pre-
sented in Afrocentric faces were responded to more quickly
(M =2.84) than the same expressions presented in Eurocen-
tric faces (M =2.86), 1(56)= —3.56, p<0.001, d= —0.48,
whereas fear expressions presented in Eurocentric faces were
responded to more quickly (M =2.83) than were the same
fear expressions presented in Afrocentric faces (M =2.86),
1(56)=4.55, p<0.001, d=0.61. Anger expressions were
responded to more quickly than fear expressions when
presented in Afrocentric faces, #(56)= —2.29, p=0.026,
d= —0.31, and fear expressions were responded to more
quickly than anger expressions when presented in Eurocen-
tric, #(56)=3.54, p<0.001, d=0.48.

Summary

Study 5 resulted in the expected and previously reported
race stereotypic pattern of effects using the same speeded
response categorization task used in Study 4. In this study,
the same racially ambiguous anger expressions were more
accurately and quickly responded to in the context of Afro-
centric hairstyles and skin tone, whereas the same fear
expressions were more accurately and quickly responded
to in the context of Eurocentric hairstyles and skin tone.
This effect replicates the pattern previously found for
greater association of anger in Afrocentric than Euro-
centric faces when examining faces otherwise identical
in structural appearance and expression, but varying only
in skin tone and hairstyle (Hugenberg & Bodenhausen,
2003, 2004).
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General Discussion

Study 1 replicated and extended prior computer vision
findings showing that European American versus Afri-
can American faces structurally resemble anger more and
fear less. Study 2 yielded similar findings when manipu-
lating emotion-resembling cues into appearance, reveal-
ing that such cues influence race prototypicality ratings
in the same counter-stereotypic manner (i.e., anger versus
fear resemblance makes Eurocentric faces appear more
racially prototypical and vice versa for Afrocentric faces).
Study 3 extended these findings by showing that imagined
European American versus African American facial fea-
tures were rated as appearing more similar to anger than
fear (i.e., more angular, with smaller mouth and eyes). In
Study 4, using unaltered faces, angry Eurocentric and fear-
ful Afrocentric faces were responded to more quickly and
accurately than fearful Eurocentric and angry Afrocentric
faces. All four studies, therefore, offer converging evidence
for the race-counter-stereotypic common cue hypothesis:
Eurocentric facial cues are more structurally similar to anger
expressions than Afrocentric facial cues, and vice versa for
fear. Finally in Study 5, using racially ambiguous interior
facial expressions, presented with racially prototypical hair-
styles and skin tone, we then replicated the more common
findings that have led to prior conclusions supporting the
“angry Black” stereotype. Together, these findings suggest
that the phenotypic cues associated with race actually clash
with common stereotypes, a point also previously made by
Zebrowitz et al. (2010).

These findings have implications for future work in this
domain. If other laboratories have encountered similar coun-
ter-stereotypic effects when using naturally varying facial
images, the current work may help explain why this is the
case. It also emphasizes that when interior facial structure
is held constant, perceived race does exert a powerful stere-
otype-driven effect on perception. Noteworthy, prior work
examining gender-related facial appearance on the percep-
tion of facial emotion suggests that phenotypic and stereo-
typic influences are confounded and, thus, hard to tease apart
(e.g., Adams et al., 2015; Becker et al., 2007). However,
the current work suggests that phenotypic and stereotypic
influences conflict with one another in terms of the “angry
Black” stereotype. Thus, moving forward, teasing apart the
mutual and interactive phenotypic and stereotypic influences
should be feasible.

Given prior research supporting the “hostile Black™ ste-
reotype (Hugenberg & Bodenhausen, 2003, 2004; Devine,
1989; also see Kang & Chasteen, 2009), we refer to our
findings here as a counter-stereotypical effect. We recognize,
however, that it is important to account for historical con-
siderations that highlight infantilized depictions of African

Americans and, thereby, not angry (Mahar, 1999). Such his-
torical depictions, as contemporary research shows, continue
to influence our modern-day perceptions of African Ameri-
can faces (Goff et al., 2008). In contrast, the current pre-
dominant stereotype associating Afrocentrism with threat/
danger/criminality is based on a more recent cultural shift
(i.e., the civil rights movement, Drummond, 1990; Welch,
2007) . In short, modern-day depictions rooted in history
alongside contrasting stereotypes propagated from recent
cultural shifts both play a role in our impressions and per-
ceptions of African Americans. Future work in this domain,
therefore, would benefit from historical considerations and
cross-cultural investigation to examine how culturally bound
these effects may be.

Notably, we also replicated and extended previous work
showcasing male-anger and female-happy stereotypic asso-
ciations (e.g., Becker et al., 2007). Like this prior work,
we found that male faces are more associated with anger,
and extended this to show that female faces are likewise
more associated with fear. Prior work focused on the con-
founded nature of gender appearance and emotion expres-
sion largely focused only on Eurocentric faces (see Adams
et al., 2015 for review). Thus, our findings also extend this
work by uniquely showcasing such gender-emotion effects
in Afrocentric and Eurocentric faces and highlight the need
for future intersectional work in this domain.

In terms of gender and race effects reported here, in Study
4, using unaltered faces, we found that counter-stereotypic
race by emotion interaction was less pronounced for male
than female faces, which could be due to the intersectional
influence of the hostile male stereotype as well. While we
did not find significant interactions between race X gen-
der X emotion beyond this one finding, future research tak-
ing a more intersectional approach is clearly warranted. For
example, African American women do not fit the archetype
for common gender or racial stereotypes (Johnson et al.,
2012) and therefore are subjected to different stereotypes
than African American men or European American women
(Wilkins, 2012). Our findings also open up a number of
questions that warrant future research attention. For instance,
under what conditions might stereotypes actually override
what is physically conveyed by a face? Other variables such
as context, stress, ambiguity, and racial bias have all been
found to increase the extent to which stereotypes influence
perception. Future work will benefit from examining these
as moderating variables to determine the conditions under
which stereotypes override the perception of the actual phys-
ical properties present in a face, such as when police officers
misread overt fear as hostility.

Obviously answering all these questions is beyond the
scope of the current work. What the current work does indi-
cate, however, is that Afrocentric features do not physically
resemble anger expressions more than Eurocentric features.
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In fact, the opposite appears to be the case. Despite this,
decades of research on racial stereotyping utilizing faces as
a vehicle of study has established that people tend to view
African American faces as more angry and threatening than
European American faces. We believe this contradiction
exposes just how insidious an effect structural racism has
on visual perception, one that plausibly contributes to the
deadly violence committed by police officers against African
Americans.
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