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Abstract

Although decades of research have identified facial features relating to people’s evaluations of faces, specific features have largely
been examined in isolation from each other. Recent work shows that considering the relative importance of these features in face
evaluations is important to test theoretical assumptions of impression formation. Here, we examined how two facial features of
evolutionary interest, facial attractiveness and facial-width-to-height ratio (FWWHR), relate to evaluations of faces across two cul-
tures. Because face evaluations are typically directly measured via self-reports, we also examined whether these features exert
differential effects on both direct and indirect face evaluations. Evaluations of standardized photos naturally varying in facial attrac-
tiveness and FWHR were collected using the Affect Misattribution Procedure in the United States and Turkey. When their rel-
ative contributions were considered in the same model, facial attractiveness, but not FWHR, related to face evaluations across
cultures. This positive attractiveness effect was stronger for direct versus indirect evaluations across cultures. These findings high-
light the importance of considering the relative contributions of facial features to evaluations across cultures and suggest a cul-
turally invariant role of attractiveness when intentionally evaluating faces.
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Evaluating faces is a highly consequential part of social percep-
tion (e.g., Wilson & Rule, 2015). The ecological approach to
social perception asserts that these evaluations stem from an
evolutionary motive to thrive within one’s environment
(McArthur & Baron, 1983). This approach suggests that face
evaluations are self-protective in that they provide adaptive
cues about potential interactions (Slepian et al., 2017,
Zebrowitz & Collins, 1997). Indeed, face evaluations affect out-
comes ranging from mate choice (Fisher & Cox, 2009) to hiring
decisions (Chiu & Babcock, 2002). Given their consequential
nature, decades of research situated in the ecological approach
have focused on what facial features contribute to relative
impression valence (Todorov et al.,, 2014; Zebrowitz &
Collins, 1997). Of particular interest in this approach is facial
attractiveness. From an evolutionary lens (for a review, see
Little et al., 2011), facial attractiveness reveals an adaptation
reflecting health that guides mate selection (Scheib et al.,
1999; Thornhill & Gangestad, 1999). Another facial feature

studied from an evolutionary approach is the facial width-
to-height ratio (FWHR). FWHR is theorized to reflect an
evolved cue in that people evaluate faces (and particularly
men’s faces) with larger FWHRSs as more threatening and dom-
inant (Geniole et al., 2015). Supporting that evaluations of these
features are evolutionarily adaptive, some research has found
cross-cultural generalizability in evaluations of facial attractive-
ness (Langlois et al., 2000) and FWHRs (Tsujimura & Banissy,
2013).
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Although many facial features are related by the evaluations
they elicit (Jones & Jaeger, 2019), most research has examined
these features in isolation (e.g., Stirrat & Perrett, 2010).
Examining these features in isolation has been important to
identify what people instinctively use from faces to form adap-
tive impressions. Yet, it is also a limitation because people do
not evaluate singular facial features when they encounter
others. Even though the valenced and adaptive impressions
that facial attractiveness and FWHR elicit have been widely
studied from an evolutionary lens, we do not have a clear under-
standing of the relative contributions of these features. This
understanding is important because evincing relative contribu-
tions to evaluations identifies the features actually relied upon
when forming impressions (Jaeger & Jones, 2022). Whereas
theoretical foundations supporting the importance of facial
attractiveness and FWHR to evaluations might both seem plau-
sible, examining their relative contributions to evaluations can
thus reveal the strength of these foundations. To this end, we
examined the relative contributions of facial attractiveness
and FWHR on two types of valenced evaluations across
American (Sample 1) and Turkish (Sample 2) samples of partic-
ipants and face identities.

Facial attractiveness research situated in an evolutionary per-
spective is driven by the hypothesis that emergent evaluations
reflect information about a target’s health (Thornhill &
Gangestad, 1999). As such, people seem to instinctively evalu-
ate others on their facial attractiveness. Consensually positive
evaluations of attractive faces are typified by
what-is-beautiful-is-good effect (Dion et al., 1972), a widely
replicable phenomenon (Eagly et al., 1991). Given the replica-
bility of this effect, social psychological research has identified
facial attractiveness to be a unique dimension of face evaluation
that can be interpreted within an evolutionary framework
(Sutherland et al., 2013) and that seems to be culturally univer-
sal (Sutherland et al., 2018). Indeed, although some face evalu-
ation models suggest that attractiveness is somewhat related to
trustworthiness in reflecting a broader valence dimension of
face perception (Oosterhof & Todorov, 2008), other work sug-
gests that attractiveness is not especially related to
morality-related evaluations like trustworthiness (Eagly et al.,
1991). Similarly, work on romantic partner preferences sug-
gests that attractiveness is separable from warmth and status
dimensions (Fletcher et al., 2000). Unlike such trait-based
dimensions of face evaluation, facial attractiveness is likely
determined by the featural content of faces that mark genetic
quality (e.g., symmetry; Perrett et al., 1999) rather than struc-
tural resemblance to facial emotions (Todorov, 2008).
Evaluations based on facial attractiveness indeed seem to
reflect evolutionary motives. For example, masculine character-
istics of men’s faces correspond with their reproductive poten-
tial (Rhodes et al., 2005), and women more strongly prefer
masculine characteristics of men’s faces when they are most
fertile (Johnston et al., 2001).

Also suggesting the adaptive nature of evaluations based on
facial attractiveness, people within and across cultures strongly
agree on what faces are and are not attractive, with higher facial

attractiveness advantaging both child and adult targets in ways
that align with an evolutionary perspective (Langlois et al.,
2000). For example, connectionist modeling work suggests
that evaluations of facial attractiveness are overgeneralized
responses to adaptively significant facial qualities (Zebrowitz
et al., 2003). Such support is also evident in cross-cultural
work. For example, evaluations from facial attractiveness
among Americans and the Tsimane’, a culturally isolated
group in the Bolivian rainforest showed within- and
between-group agreement for American and Tsimane’ faces,
as well as an attractiveness halo (Zebrowitz et al., 2012).
This work suggests that facial attractiveness is an adaptive
predictor of impressions. An open question regards its
strength when considered in tandem with other features of
interest from an evolutionary lens. Indeed, despite a robust
what-is-beautiful-is-good effect (Dion et al., 1972), attrac-
tiveness was only the second-most informative predictor of
trustworthiness evaluations in work using machine learning
to test how dimensions of face evaluation predict impressions
(Jaeger & Jones, 2022).

In contrast to facial attractiveness being an adaptive cue to
fitness (Little et al., 2011), work on FWHR from an evolution-
ary lens focuses on FWHR as an evolved threat cue (Geniole
et al., 2015). FWHR is defined as the distance between the
zygomatic bones divided by the distance between the upper
lip and mid-brow (Weston et al., 2007). Interest in FWHR orig-
inated from the proposal that it may be a sexually dimorphic
facial trait potentially related to testosterone (Carré &
McCormick, 2008). Although some work has supported this
possibility by showing shown a relation between FWHR and
the threat corresponding with increased testosterone (Stirrat &
Perrett, 2010), other work has found no evidence for this rela-
tion (Kosinski, 2017; Whitehouse et al., 2015). Regardless of
the accuracy of these relations, however, there is consistent evi-
dence that FWHR is associated with people’s evaluation of
faces. Here, we examined FWHR because of its general sim-
plicity and the ability to compare it with the longstanding
and broad literature on FWHR. Moreover, FWHR represents
a one-dimensional quantity that can be expressed by a single
variable, which is practical for our purpose as it can be
readily included in any statistical model. We are aware,
however, that although FWHR provides valuable insights, it
should be used with caution. Facial features and their associ-
ations are complex and can vary across populations, cultures,
and individual differences.

Research examining the relationship between the FWHRs of
target faces and perceptions of naive perceivers has consistently
found that as FWHR increases, evaluations become more neg-
ative (Geniole et al., 2015). Indeed, people generally evaluate
faces with greater relative to lower FWHR to be more threaten-
ing, dominant, aggressive, and less trustworthy (Eisenbruch
et al., 2016; Kleisner et al., 2013; Stirrat & Perrett, 2010;
Trebicky et al., 2015). Greater FWHR does elicit positive eval-
vations in certain contexts. Faces with greater FWHR, for
instance, are sometimes evaluated as more successful (Alrajih
& Ward, 2014).
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Evidence for the adaptive nature of FWHR-based evalua-
tions can be greatly strengthened by demonstrations of cross-
cultural generalizability. Although some work has shown
these patterns to emerge across cultures (Tsujimura &
Banissy, 2013), however, the FWHR literature is biased
toward Western samples (Haselhuhn et al., 2015). There are
an even smaller number of studies examining faces or perceiv-
ers from different cultures (see Saribay et al., 2018). Beyond the
utility of examining relative FWHR effects on valenced impres-
sions when accounting for other theoretically relevant features
like attractiveness, examining FWHR effects on a diversity of
perceivers and target faces may contribute to a broader under-
standing of the cultural universality of such effects. Thus, the
adaptive nature of relative FWHR-based contributions to eval-
uations could be greatly strengthened by the cross-cultural
assessment presented in the current work.

Although face evaluations are characterized as being largely
spontaneous (Willis & Todorov, 2006), a great deal of work
examining facial attractiveness and FWHR has used standard
direct ratings paradigms. In these paradigms, perceivers often
have long or unlimited exposures to individual faces and are
asked transparent questions about their evaluations (e.g., by
making a rating via a Likert-type scale). Although some
studies address a link between, for example, FWHR and inter-
personal behavior (Stirrat & Perrett, 2010) or real-world judg-
ments (Wilson & Rule, 2015), most work regarding
perceptual effects involves relatively intentional judgments.
By contrast, indirect measures tap relatively automatic evalua-
tions and prohibit, to some extent, perceivers from editing their
responses based on deliberative considerations. Thus, under
some circumstances, such as when people feel pressure to
respond in socially desirable ways, direct and indirect measures
may diverge to potentially reveal different aspects of mental
functioning (Nosek, 2007).

The reliance on face evaluation research on direct ratings and
intentional behavioral reactions does not allow for a compre-
hensive assessment of how facial features contribute to them.
For example, as far as we know, no evidence exists on the
role of FWHR in relatively automatic or less intentional face
evaluations. This gap in the literature, however, allows for the
possibility that perceptual effects on face evaluations are incon-
sistent across direct and indirect measures. For instance, percep-
tual effects of attractiveness and FWHR may rely on lay
theories about facial features. In this case, people may expect
targets with more positive traits (e.g., likability) to have more
attractive faces; just as they expect babyfaced targets to be
more trustworthy (Zebrowitz et al., 2012). Less intentional reac-
tions to faces, which may be colored less by such lay theories,
may therefore tell a different story about the role of specific
facial features in impressions.

The converse is also possible. For example, it could be that
an effect of FWHR on face evaluations may be disrupted by rel-
atively intentional attention to faces. Supporting this possibility
is research showing that FWHR affects impressions in the
expected direction under suboptimal conditions such as when
faces are cropped or blurred (Carré et al., 2010). Thus, effortless

exposure to faces may be sufficient for at least some facial fea-
tures to affect subsequent judgments, with additional exposure
or intentional attention potentially diluting or even disrupting
effects. A comparison of conditions under which controlled
attention to faces is manipulated is necessary to examine
these possibilities. The current research was designed as an
initial step to fill this gap in the literature by considering the rel-
ative effects of facial attractiveness and FWHR on both direct
and indirect evaluations.

One challenge in comparing direct and indirect measures that
involve different degrees of controlled attention is their typical
reliance on distinct tasks with little structural commonality. It is
difficult to learn much from a comparison of different measures
when their structures greatly differ. To address this challenge,
the current work used the affect misattribution procedure
(AMP; Payne et al., 2005). The AMP capitalizes on the psycho-
logical tendency to misattribute the evaluative effects of a prime
on an unrelated target. This misattribution allows for an assess-
ment of the indirect effects of properties of primes (e.g., facial
attractiveness). We relied on a modified version of the AMP
to keep task structure constant while varying whether relatively
intentional versus automatic evaluations were measured (Payne,
Burkley et al., 2008).

Based on the above-described literature, we deem it neces-
sary to compare the relative effects of facial attractiveness and
FWHR on direct and indirect face evaluations using measures
with high structural fit. This comparison serves to compare
the relative effects of facial features with evolutionary interest,
and tests whether any relative effects of these facial features
generalize across evaluations formed in different ways. We
first examined this possibility in an American sample (Sample
1). We next conducted a close replication in Turkey (Sample
2) both to assess the cross-cultural generalizability expected
from an evolutionary perspective (e.g., Sutherland et al.,
2018), as well as to provide one of the first tests of relative
effects of facial features (e.g., Jaeger & Jones, 2022) from a
non-Western culture. We expected that if they exert uniquely
adaptive effects on face evaluations, facial attractiveness, and
FWHR would, respectively, positively and negatively relate
to evaluations across samples. We explored differences
between direct and indirect measures without a guiding hypoth-
esis given that the literature offers no systematic test of such
differences.

Sample |

Method

Participants. One hundred forty-three undergraduates provided
informed consent and participated for course credit. Based on
a priori criteria of not using each number on the scale at least
once or recognizing a character in the below-described task,
24 participants were excluded. These exclusions yielded a
sample of 119 participants (M., =19.44 years, SD,,,=1.93,
75 female). The experiment was approved by the Indiana
University Institutional Review Board.
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Stimuli. Images of 50 European-American male front-facing
faces with neutral expressions were selected from the Chicago
Face Database (Ma et al., 2015). This database includes attrac-
tiveness norms (1 [very unattractive] to 7 [very attractive]) as
well as a validated FWHR for each face. These images are
widely used in research on attractiveness (e.g., Alaei et al.,
2022) and FWHR (e.g., Deska et al., 2018). The FWHR of
selected faces ranged from 1.589 to 2.15 (M=1.86, SD=
0.129). The attractiveness of selected faces ranged from 1.73
to 4.66 (M=2.86, SD=0.55). Attractiveness and FWHR
were not significantly correlated, r(48)=—.15, p=.29, 95%
CI [-0.41, 0.13]. Faces were displayed at a size of 256%298
pixels. This size was selected because it approximated the
sizes of both the mask and Chinese ideograms (see Task).

Task. The task was a variation of the Affective Misattribution
Procedure (AMP; Payne & Lundberg, 2014; Payne, Govorun
et al,, 2008) that maintained structural consistency across
direct and indirect evaluations. Participants were told that the
“task is about making judgments while avoiding distractions”
and that they would see pairs of images in each trial and that
they would evaluate one while ignoring the other. They were
told that there was no right or wrong answer, that they should
indicate their “gut reaction as quickly as possible” and were
asked to “not judge all of the images as pleasant or all of
them as unpleasant” but instead to “judge each image based
on whether they think it is more or less pleasant than average.”

In each trial, one face was shown at the center of the display
followed by a blank screen and then a randomly selected
Chinese ideogram. Each of these events took 100 ms. The
Chinese ideogram was masked with a noise pattern of black
and white dots that remained on the screen until participants
responded. A rating scale appeared at the bottom of the
screen along with the mask. The scale showed the numbers

=2, —1, +1, and +2 from left to right. These numbers corre-
sponded to “very unpleasant, “slightly unpleasant,” “slightly
pleasant,” and “very pleasant” and could be selected using,
respectively, the Z, X, N, and M keys on a standard keyboard.
See Figure 1 for an example trial and its timecourse.

For direct evaluations, participants were asked to “rate the
photos of the people” and to try “not to be influenced by the
Chinese characters.” For indirect evaluations, they were asked
to “rate the Chinese characters” and to try “not to be influenced
by the photographs.” To maintain target awareness, the rating
scale was captioned with the phrase “rate the photo of the
person” and “rate the Chinese character,” depending on the
evaluation type. The direct and indirect trials were blocked.
Each of the 50 target faces was evaluated once per block, result-
ing in 100 evaluation trials. Block order was randomized.
Within-blocks, face presentation order was randomized.
Before the task, participants completed three practice trials in
which they evaluated faces not used in the actual trials.

Procedure. Participants were seated in individual rooms facing
19> LCD monitors set to a screen resolution of 1280%1024
pixels. The experiment was implemented using DirectRT
v2012. Participants provided demographic information and
then received instructions on the screen. After the task, partici-
pants indicated whether they recognized any characters in the
task, but did not indicate which specific characters, if any,
were recognized. Participants indicating recognition were
excluded.

Analytic Strategy. Across experiments, we used the lme4
package (Bates et al., 2014) to create linear mixed effects
models and the lmerTest package (Kuznetsova et al., 2017)
to calculate model p-values. We used the emtrends function
from the emmeans package (Lenth, 2018) to calculate

Rate the Photo of the person
-1 +1 +2

OR

Rate the Chinese character

-1 +1 +2

self-paced

Figure |. Example task trial.
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simple slopes to characterize interaction effects. All data
and code are available at https:/osf.io/ehpf6/?view_only=
350f01£895d441499e51£54454acc128.

Results and Discussion

A linear mixed effect model regressed pleasantness ratings on
Evaluation (direct=—1, indirect=1), FWHR (standardized
around the mean database-provided value of selected faces),
attractiveness (standardized around the mean database-provided
norm of selected faces) and interactions between Evaluation
with the continuous variables as fixed effects. The model
included a random effects structure such that both intercepts
and evaluation effects varied by participant and by face identity.

An Evaluation effect emerged such that indirect (M =0.23,
SE =0.04) relative to direct (M = —0.22, SE =0.07) evaluations
were more positive, b=0.22, SE=0.03, t=6.54, p<.001. An
Attractiveness effect emerged, »=0.20, SE=0.04, r=5.11, p
<.001, consistent with the longstanding literature on the
what-is-beautiful-is good effect (e.g., Dion et al., 1972).
Contrasting previous research showing FWHR to negatively
relate to evaluations (e.g., Eisenbruch et al., 2016), no FWHR
effect emerged, b=—-0.02, SE=0.04, r=0.41, p=.69.

An interaction between Evaluation and Attractiveness
emerged, b=-0.15, SE=0.03, r=5.51, p<.001. A stronger
Attractiveness effect was observed for direct, b=0.35, SE=
0.06, z=5.46, p<.001, than for indirect, b=0.04, SE=0.02,
z7=2.10, p=.04, evaluations (Figure 2(a)). A sensitivity analy-
sis for this interaction indicated a minimum detectable effect of
b=-0.075 with power=0.80 and alpha=0.05. This finding
suggests that facial attractiveness more strongly relates to
valence evaluations when people explicitly evaluate faces them-
selves. No interaction between Evaluation and FWHR emerged,
b=0.03, SE=0.03, r=1.10, p=.28.

Exploratory Analyses Including Participant Gender. Because the
face stimuli were all male and because participants spanned
the genders, we conducted analyses including Participant
Gender (female=—1, male=1) and its interactions with the
variables in the above-described model as fixed effects on an
exploratory basis. This model explained more variance than
the first model, )(2 =14.80, p=.02. All effects from the first
model retained direction and significance (Table 1(a)). Unique
to this model, a Participant Gender effect showed that men
(M=0.11, SD=0.06) had more positive evaluations than
women (M =-0.06, SD=0.05), »=0.08, SE=0.03, r=2.56,
p=.01. An interaction between Participant Gender and
Attractiveness emerged, b=-0.03, SE=0.01, r=2.67, p=
.01. The Attractiveness effect was stronger for women, b=
0.22, SE=0.04, z=5.59, p<.001, than men, b=0.15, SE=
0.04, z=3.74, p<.001 (Figure 3(a)). Greater sensitivity to
facial attractiveness among women than men is consistent
with work showing women to be more sensitive and accurate
when perceiving and evaluating affective facial expressions
(Montagne et al., 2005) and work showing that women are
better than men at recognizing subtle differences in the affective

content of faces (Hoffmann et al., 2010). This pattern is also
consistent with women being socialized to be more communal
and interpersonally focused than are men (Eagly & Steffen,
1984; Eagly & Wood, 2012). Speculatively, differential
gender socialization may leave women, in part, more sensitive
to differences in some facial features than men.

Sample 2

For Sample 2, we examined whether the findings of Sample 1
replicated in a different culture. Because most social cognition
research relies on samples from cultures that are Western, edu-
cated, industrialized, rich, and democratic (i.e., WEIRD;
Henrich et al., 2010), we collected data from Turkey. Turkey
has a predominantly Muslim culture that reflects a mix of
Western and Eastern influences. Relatively few studies have
examined face impressions among Turkish faces with various
psychological and sociopolitical qualities (e.g., Ozener, 2012;
Saribay et al., 2018; Saribay & Kleisner, 2018). Collecting
data from a Turkish sample provided an opportunity to
examine whether the relative effects of facial attractiveness
and FWHR shown in WEIRD culture of Sample 1 would
hold. It also provided the opportunity for further cross-cultural
comparison (with the United States) in terms of the direct—indi-
rect evaluation differences shown in Sample 1.

Method

Participants. One hundred forty-two Bogazici University students
provided informed consent and participated for course credit.
Twelve were excluded using the same exclusion criteria used for
Sample 1. Three were excluded due to computer error in recording
ratings, yielding a sample of 127 participants (M,,. =21.48 years,
SD g =1.77, 73 female). This experiment was approved by the
Bogazi¢i University Institutional Review Board.

Stimuli. ITmages of 50 Turkish front-facing male faces of under-
graduates with neutral expressions were selected from the
Bogazici Face Database (Saribay et al., 2018) to ensure
FWHR variability. This database includes attractiveness
norms (1 [very unattractive] to 7 [very attractive]). We used
Turkish faces to ensure evaluations of cultural ingroup faces
by perceivers. We selected male faces that had little or no
facial hair to keep this analysis comparable to the one using
Sample 1, in which all faces were clean shaven. Using NIH’s
Imagel software (https:/imagej.nih.gov/ij/), independent raters
who did not complete the described experiments took two mea-
sures of facial height and width that corresponded to the dis-
tance between the zygomatic bones divided by the distance
between the upper lip and mid-brow. These values were aver-
aged since they were highly correlated (rs>.99, p<.001).
FWHR was computed by dividing width by height and
ranged from 1.806 to 2.265 (M =2.03; SD=0.12) (for more
details on stimuli norms, see Saribay et al., 2018). The
average attractiveness ratings of the selected faces ranged
from 1.46 to 4.53 (M=2.48, SD=0.82). Attractiveness
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a. Experiment 1a: Attractiveness x Evaluation interaction

Pleasantness Rating (predicted)
o

Pleasantness Rating (predicted)
o

Evaluation
—— Direct
===+ Indirect

v v
Less Attractive More Attractive
Facial Attractiveness (standardized)
b. Experiment 1b: Attractiveness x Evaluation interaction

Evaluation
— Direct
-==+ Indirect

T
Less Attractive

Facial Attractiveness (standardized)

T
More Attractive

Figure 2. Stronger facial attractiveness effects on pleasantness ratings emerged for direct relative to indirect evaluations across Sample | (a)

and Sample 2 (b).
Note. Error bars reflect standard error.

norms and FWHR were not significantly related, »(48)=—.11,
p=.44,95% CI [-0.38, 0.17].

The Facial image format differed in minor ways from
Sample 1. Images were cropped slightly more narrowly (from
chin to hairline and ear to ear) and converted to grayscale.
Image size (277*313 pixels) was like that for Sample 1.

Task and Procedure. We replicated the task used for Sample 1
with the following differences. Instructions and rating scales
were translated to Turkish. Participants faced a 19 LCD
monitor with a screen resolution of 1440*900 pixels. Because

participants and target faces were from the same university, par-
ticipants were shown each face after the main task and indicated
whether they had encountered it in real life, even if from a dis-
tance. Trials with recognized faces were excluded, reducing the
number of analysed trials from 12,700 to 10,844.

Results and Discussion

Suggesting cross-cultural generalizability from American to Turkish
samples, the results of this model replicated Sample 1 in both direc-
tion and significance. An Evaluation effect again emerged such that
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Table |. Regression Summaries on Pleasantness Ratings for Analyses That Included Participant Gender in Sample | (a) and Sample 2 (b) and

Analyses in Sample 2 That Included Recognized Face Trials (c).

a. Sample |

b. Sample 2 c. Sample 2

Predictor Estimate [95% ClI]

p Estimate [95% ClI] p Estimate [95% ClI] b

(Intercept)

Evaluation

Participant Gender

Facial-width-to-height ratio (FWHR)
(standardized)

Attractiveness (standardized)

Evaluation * Participant Gender

Evaluation * FWHR

Evaluation * Attractiveness

0.03 [-0.07, 0.12]
0.22 [0.15, 0.29]
0.08 [0.02, 0.15]

—0.02 [—0.09, 0.06]

0.19 [0.11, 0.26]
—0.01 [0.06, 0.04]
0.03 [-0.02, 0.09]
—0.15 [-0.21, 0.10]

Participant Gender * FWHR
Participant Gender * Attractiveness

0.00 [0.02, 0.02]
—0.03 [-0.06,
—0.01]

0.01 [-0.01, 0.04]
0.00 [-0.02, 0.02]

Evaluation * Participant Gender * FWHR
Evaluation * Participant Gender * Attractiveness

58 001 [-006,009 72  0.04[-004,0.11] .35
<00l  024[0.18,030] <00l  022[0.17,028] <00l
0l 007[001,0.12] .03
69  —002[-007,003] .53 —00I[-0.06,004] .64
<00l  022[0.17,027] <00l 021 [0.16,027] <00l
69 —0.05[-0.10,0.00] .07
23 —00I[-0.04,003] 72 —00l [-0.04,003] .77
<00l  —020[-023, <00l  —0.19[-022, <00l
—0.16] ~0.15]
99  —0.0I [-0.04,001] .24
Ol —001 [-0.04,002] .43
35 —00I[-0.03,002] .69
99  —00I [-0.04,001] 28

indirect (M =0.25, SE=0.04) relative to direct (M =—-0.25, SE=
0.05) evaluations were more positive, b=0.25, SE=0.03, r=
8.43, p<.001. Replicating Sample 1, an Attractiveness effect
emerged, =022, SE=0.03, =845, p<.001, and no FWHR
effect emerged, b =—0.01, SE=0.03, t=0.53, p=.60.

Partially replicating Sample 1 was an interaction between
Evaluation and Attractiveness, b=-0.19, SE=0.02, =
10.94, p<.001 (Figure 2(b)). A stronger Attractiveness effect
emerged for direct, b=0.41 SE=0.04, z=11.20, p<.001,
than for indirect, »=0.03, SE=0.02, z=1.04, p = .30, evalua-
tions. Although this differential pattern in relation to strength
indeed replicated Sample 1, we note that the Attractiveness
effect on indirect evaluations was significant in Sample 1 but
not Sample 2. A sensitivity analysis for this interaction indi-
cated a minimum detectable effect of b =—-0.047 with power
=0.80 and alpha=0.05. No interaction between Evaluation
and FWHR emerged, b=-0.01, SE=0.02, +=0.32, p=.75.

Exploratory Analyses Including Participant Gender. Contrasting
Sample 1, including Participant Gender as described above
did not explain more variance than the first model, ;(2 =10.09,
p=.12. All effects from the first model retained direction and
significance (Table 1(b)). A Participant Gender effect again
showed men (M =0.08, SE=0.05) to have more positive eval-
uations than women (M =-0.05, SE=0.05), b=0.07, SE=
0.03, r=2.14, p=.03. The interaction between Participant
Gender and Attractiveness was not significant, b =0.02, SE =
0.02, r=1.83, p=.43 (Figure 3(b)). However, the
Attractiveness effect was in the direction of Sample 1 in that
it numerically was larger for women, b=0.23, SE=0.03, z=
8.13, p<.001, than men, b=0.21, SE=0.03, z=6.90, p<.001.

Exploratory analyses including all trials in which partici-
pants recognized the target face did not change the direction
or significance of the above-described results (Table 1(c)).

Exploratory Cross-Cultural Analysis. Analyses within samples
showed a significant Attractiveness effect on indirect evalua-
tions in Sample 1, but not Sample 2. This difference,
however, does not necessarily reflect an interactive effect
(Nieuwenhuis et al., 2011). To explore this possibility, we con-
ducted an exploratory analysis combining the samples and
including all trials for Sample 2. An exploratory linear mixed
effect model regressed pleasantness ratings on Culture (USA
=—1, Turkey=1), Evaluation (direct=-1, indirect=1),
FWHR (standardized around the database-specific mean value
of selected faces), attractiveness (standardized around the
database-specific norm of selected faces) and interactions
between Evaluation and Culture with the continuous variables
as fixed effects. The random effects allowed both intercepts
and evaluation effects to vary by participant and by face
identity.

Showing cross-cultural generalizability, results mirrored
those of Samples 1 and 2. The Evaluation effect showed that
indirect (M =0.24, SE=0.03) relative to direct (M= —0.20,
SE=0.05) evaluations were more positive, b=0.22, SE=
0.03, r=10.03, p<.001. An Attractiveness effect emerged, b
=0.25, SE=0.03, r=8.86, p<.001, and no FWHR effect
emerged, b=-0.01, SE=0.09, r=0.60, p=.55. The
Attractiveness effect varied by Evaluation, b=-0.17, SE=
0.02, r=10.45, p<.001. A stronger Attractiveness effect
emerged for direct, »=0.38 SE=0.04, z=10.45, p<.001,
than for indirect, »=0.03, SE=0.01, z=2.42, p=.02, evalua-
tions. Culture did not affect pleasantness ratings on its own or in
combination with the other variables. See Table 2 for all coef-
ficient information.

Exploratory Cross-Cultural Bayesian Analysis. Null effects of
FWHR and its interactions emerged across analyses both
within samples and combining across them. A frequentist
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a. Experiment 1a: Attractiveness x Participant Gender interaction

Pleasantness Rating (predicted)
LS o

Participant Gender
— Women
-+ Men

T
Less Attractive

Facial Attractiveness (standardized)

b. Experiment 1b: Attractiveness x Participant Gender interaction

T
More Attractive

Pleasantness Rating (predicted)
N o

Participant Gender
— Women

===+ Men

T
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Facial Attractiveness (standardized)

T
More Attractive

Figure 3. Stronger facial attractiveness effects on pleasantness ratings emerged among women relative to men across Sample | (a) and Sample

2 (b).
Note. Error bars reflect standard error.

statistical framework, however, does not distinguish between
evidence for a null effect and a lack of statistical power. To
this end, we conducted an exploratory Bayesian analysis to
assess evidence for such null effects. We conducted this analy-
sis by combining the two samples to increase the number of
observations (see Supplemental Material on OSF for code and
output). These results largely paralleled the frequentist results.
Of note, the distribution of likely slope estimates for the
FWHR effect and the interactive effect of Evaluation and
FWHR both centered around zero, providing evidence for
null effects.

General Discussion

The current research examined relative facial attractiveness and
FWHR effects on automatic and intentional face evaluations
across American and Turkish samples of participants and face
stimuli. Across samples, facial attractiveness positively related
to evaluations overall. This pattern is consistent with longstand-
ing work on the what-is-beautiful-is good effect (Dion et al.,
1972). The cross-cultural nature of this effect also aligns with
evolutionary accounts positing that positive evaluations of
more attractive faces reflect the adaptive nature of these faces
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Table 2. Regression Summary for Exploratory Cross-Cultural Model Including Samples | and 2.

Pleasantness ratings

Predictors Estimates Cl p

(Intercept) 0.02 —0.04-0.08 0513
Evaluation 0.22 0.18-0.27 <0.001
Culture 0.02 —0.04-0.08 0.617
Facial-width-to-height ratio (FWHR) (standardized) —0.01 —0.06-0.03 0.548
Attractivenss (standardized) 0.21 0.16-0.25 <0.001
Evaluation x Culture 0.00 —0.04-0.04 0.967
Evaluation x FWHR 0.0l —0.02-0.04 0.434
Evaluation X Attractiveness -0.17 —-0.20—0.14 <0.001
Culture x FWHR 0.00 —0.04-0.05 0.943
Culture X Attractiveness 0.01 —0.04-0.06 0.671
Evaluation x Culture x FWHR —0.02 —0.05-0.01 0.273
Evaluation X Culture X Attractiveness -0.02 —0.05-0.01 0.287

(Scheib et al., 1999; Thornhill & Gangestad, 1999; Zebrowitz
et al., 2012; Zebrowitz & Montepare, 2006). Because explana-
tions for the adaptive value of evaluations based on facial attrac-
tiveness suggest that variations in several facial cues
characteristic of attractiveness signal fitness (e.g., symmetry
and skin texture; for a review, see Little et al., 2011), future
work may systematically manipulate these cues to determine
their unique relative contributions to evaluations.

Across American and Turkish participants and face stimuli,
the positive attractiveness effect was stronger for direct relative
to indirect evaluations. This pattern suggests that facial attrac-
tiveness effects on valenced evaluations may be stronger
when they are intentional, and reflects the self-reported and
intentional nature of the paradigms used in much work on
face impressions (e.g., Cassidy et al., 2017; Ma et al., 2015;
Saribay et al., 2018). Differential effects of facial attractiveness
based on evaluation type is also consistent with work showing a
replicable but variable attractiveness stereotype based on the
type of evaluations people make (Eagly et al., 1991).

Despite the consistent overall pattern in relation strength
across American and Turkish samples, these relations also
seemed to differ across samples. Within the American
sample, facial attractiveness had a significantly positive relation
with evaluations regardless of whether evaluations were direct
or indirect. Within the Turkish sample, this relation only signif-
icantly emerged for direct evaluations. At first blush, this poten-
tial cross-cultural difference may seem counterintuitive. Indeed,
people from Western cultures tend to attend to specific objects
within view whereas people in more Eastern cultures, like Turks
(Schwartz et al., 2014) attend more holistically to an entire field
of view (e.g., Boduroglu et al., 2009; Nisbett et al., 2001). From
this lens, it would seem more likely for Americans than Turks to
allow evaluations of characters to be indirectly influenced by
evaluations of preceding faces.

An alternative perspective supports the emergent pattern of
results. Although the what-is-beautiful-is-good effect seems
broadly adaptive given its universality (e.g., Eagly et al,
1991; Zebrowitz et al., 2012), some work suggests that it is

stronger in Western than in Eastern cultures because physical
attractiveness is an individual identity attribute (see Wheeler
& Kim, 1997). Indeed, students involved in the Chinese com-
munity (who are presumably more influenced by Eastern
culture) applied attractiveness stereotypes more than less
involved people (who are presumably more influenced by
Western culture (Dion et al., 1990). Albeit speculative, this
work raises the possibility that the American and Turkish
faces in the current work may have systematically differed in
ways that allowed attractiveness effects to be more broadly
apparent among Americans than Turks. For example, it could
be that Turks value faces signaling the potential for harmonious
relationships more than Americans do. If true, a broad attrac-
tiveness effect across evaluations may not emerge for Turks if
faces do not signal this potential. For Americans, this potential
may not matter.

It is important to note that although this difference emerged
when the samples were analyzed separately, cross-cultural dif-
ferences did not emerge from the exploratory combined analy-
sis. Thus, any evidence for cross-cultural differences in the
current work should be cautiously interpreted. This caution,
however, should not stop assessments of potential cultural dif-
ferences in future work. For example, it will be important for
future work to have people from different cultures to evaluate
within- and across-culture faces to better assess the cultural uni-
versality that would support an evolutionary interpretation of
the findings (e.g., Sutherland et al., 2018). Indeed, whereas
cross-cultural similarities in evaluations would support a uni-
versal mechanism, effects moderated by the participant and
face culture (e.g., Zebrowitz et al., 2012) would be consistent
with culturally specific perceptual learning beyond a broad evo-
lutionary adaptation (McArthur & Baron, 1983). Future work
may assess this possibility, among others.

Despite much research showing that FWHR negatively
relates to evaluations (Eisenbruch et al., 2016; Kleisner et al.,
2013; Stirrat & Perrett, 2010; Trebicky et al., 2015), no relative
FWHR effects emerged across experiments. This finding high-
lights a need to consider relative contributions of facial features
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to evaluations. Indeed, recent work assessing the relative contri-
butions of 28 oft-studied facial features to trustworthiness and
dominance impressions found that FWHR was relatively unin-
formative (Jaeger & Jones, 2022). One possibility is that FWHR
may better inform evaluations in contexts where perceivers are
specifically drawn to examine it over other features (e.g.,
Hehman et al., 2013). Future work may test this possibility.

We used cultural ingroup male faces across experiments for
task simplicity. Because this choice required using different sets
of target faces, it hinders direct statistical comparison of data
across cultures. Future work should enable direct comparison
by using target faces from both cultures within the same para-
digm. Such experiments will clarify the possibility of cultural
differences in the scope of facial attractiveness effects on face
evaluation, as suggested here. Such work could additionally
extend the literature by manipulating group membership and
gender of target faces.

A potential limitation of the current research is the use of rel-
atively small face images. It could be that presenting such
images could obfuscate some facial information, leading to
assessments that might differ from when more information is
available. For example, one could posit that perceivers could
pay attention to facial features where only a coarse idea of a
face is needed to assess it (e.g., FWHR) and disregard features
(e.g., symmetry) more uniquely contributing to facial attractive-
ness. Empirical work does not support this possibility, however.
The magnitude of holistic processing decreases as faces become
smaller (Ross & Gauthier, 2015), for example. Other work has
found that neural adaptation to repeated presentations of faces
in core face processing regions is not sensitive to changes in
image size (Andrews & Ewbank, 2004). This finding suggests
that neural representations reflective of recognizing identifying
features of faces are size invariant. That facial attractiveness,
but not FWHR, affected evaluations consistently across
samples suggests the faces were large enough that facial attrac-
tiveness was easily interpretable. One possibility, however, is
that people might initially use information from coarse ideas
of faces like FWHR to make initial approach decisions when
faces are very far away and rely on facial attractiveness to
make evaluations when faces become close enough for potential
interaction. It will be important for future work to manipulate
aspects of images such as size, contrast, and viewpoint to iden-
tify conditions where some facial features may contribute to
evaluations more than others.

We note that we used the AMP because it offered a well-
controlled comparison of direct and indirect evaluations.
However, this choice also meant that target faces were seen
for a very short time period in the direct evaluation trials.
This period contrasts much work in which people make a self-
reported evaluation after seeing a face for an unlimited amount
of time. Previous work, however, has shown that correlations
between face evaluations made under different exposure dura-
tions are generally high (Willis & Todorov, 2006). On this
basis, we would expect responses gathered in the direct evalu-
ation trials to be comparable to responses gathered under
unconstrained exposure. Future research may verify this

expectation. More broadly, given the exploratory nature of
this work, knowing whether the potential cross-cultural differ-
ences we observed are reliable requires replication and, eventu-
ally, testing a priori predictions about the nature of such
differences. We consider our work an important initial step in
beginning to rectify identified gaps in the literature (e.g., reli-
ance on intentional face evaluations).

The current work extended the literature by providing the
first systematic examination of relative facial attractiveness
and FWHR effects on direct and indirect evaluations.
Emergent consensus and contrast in findings across American
and Turkish samples of participants and face stimuli both
inform our understanding of how facial features of evolutionary
interest affect face impressions. Understanding whether these
cross-cultural and cross-measure effects of facial attractiveness
are reliable and why they occur should be a focus of future
research. For now, our findings highlight the need to examine
face impressions from a variety of paradigms across cultures
to better understand this core and consequential aspect of
human social perception.
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