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Perceptions of the trustworthiness of faces predict important social outcomes, including economic
exchange and criminal sentencing decisions. However, the specific facial characteristics that

drive trustworthiness perceptions remain poorly understood. Here we investigated this issue by
exploring possible relationships between ratings of the trustworthiness of face images and objective
assessments of two aspects of face shape that researchers have previously argued are important for
perceptions of trustworthiness: distinctiveness and sexual dimorphism. Here we report that faces with
more distinctive shapes are rated as less trustworthy, but that sexual dimorphism of face shape is not
significantly correlated with trustworthiness ratings. These results suggest that distinctiveness of face
shape plays a more important role in trustworthiness perceptions than does sexual dimorphism and
suggest that perceptions of trustworthiness may stem, at least in part, from the ‘anomalous-is-bad’
stereotype.

Perceptions of trustworthiness based on facial appearance predict important social outcomes. For example, in an
economic game assessing trusting behaviour, people were more likely to trust individuals whose faces were judged
more trustworthy by third-party raters'. Moreover, convicted murderers in a US state with the death penalty
(Florida) were more likely to receive death sentences if their faces were judged less trustworthy by third-party
raters®. Despite this evidence that trustworthiness ratings of faces predict social outcomes, the specific physical
characteristics that predict perceptions of trustworthiness are unclear.

Sexually dimorphic shape information is one facial characteristic that researchers have suggested may play
an important role in perceptions of trustworthiness. Several studies have reported that versions of face images in
which shape characteristics had been feminised using computer-graphic methods (i.e., versions in which female
sex-typical shape characteristics had been increased) were perceived to be more trustworthy than masculinised
versions [e.g.,>”%; but see also®]. However, this method for investigating possible links between physical
characteristics and social judgments of faces has recently been criticised”®. Indeed, studies of attractiveness
and dominance judgments have shown that, although studies using experimentally manipulated face images
often show large effects of shape manipulations on perceptions, effects are considerably smaller (and often
not significant) when natural (i.e., unmanipulated) face images are rated and the shape characteristics being
investigated are objectively assessed from the images’1°. Other work has suggested that the forced-choice method
assesses perceptual-discrimination and/or face-matching ability, rather than social judgments, per se''2. These
patterns of results suggest that findings for perceptions of face stimuli manipulated on a single dimension do not
necessarily generalise to ratings of natural face images’-"’. Furthermore, although some studies have reported
that trustworthiness ratings of face images are positively correlated with ratings of their femininity and negatively
correlated with ratings of their masculinity [e.g.,'*], other studies suggest that masculinity and femininity ratings
of faces are influenced by characteristics that are not sexually dimorphic®!®!>. For these reasons, we suggest that
the role that sexually dimorphic shape information plays in perceptions of the trustworthiness of face images
is currently unclear.

An alternative, but not necessarily mutually exclusive, explanation for perceptions of trustworthiness stems
from the ‘anomalous-is-bad’ stereotype!®. This stereotype refers to the tendency for perceivers to erroneously
ascribe negative personality traits to individuals with atypical physical appearances'®. Although tests for the
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existence of such a stereotype have generally focused on the effects of prominent facial anomalies'®™'3, it is

possible that this stereotype also extends to the effects of more subtle deviations from prototypical face shapes on
perceptions of trustworthiness. Consistent with this possibility, Ryali et al.'” recently reported that the statistical
typicality of face images was positively correlated with ratings of their trustworthiness [see also®.

In light of the above, we investigated possible relationships between ratings of the trustworthiness of natural
(i-e., unmanipulated) face images and objective assessments of both the atypicality (i.e., distinctiveness) and
sexual dimorphism of their face shapes. Trustworthiness ratings and face stimuli were taken from an open-access
face-image database* and sexual dimorphism and distinctiveness of face shape were assessed using image-
analysis methods widely used in face-perception research e.g.,”>"4].

Results

All analyses were carried out using R*, with the packages kableExtra 1.3.4%, Ime4?’, ImerTest 3.1-3%, jtools
2.2.3%, psych 2.2.5%, robustHD 0.7.3%!, and tidyverse 1.3.1°2. All data, full outputs, and analysis code are publicly
available on the Open Science Framework (https://osf.io/htbjv/).

We tested for possible relationships between trustworthiness ratings and both sexual dimorphism and distinc-
tiveness scores using a linear mixed effects model. Trustworthiness ratings served as the dependent variable. The
model included main effects of sexual dimorphism scores, distinctiveness scores, rater sex (effect coded so that
0.5 corresponded to male raters and —0.5 corresponded to female raters), and face sex (effect coded so that 0.5
corresponded to male faces and —0.5 corresponded to female faces) as predictors, as well as all possible two- and
three-way interactions, excluding those involving both of the continuous predictors (i.e. no interactions including
both sexual dimorphism and distinctiveness scores were included in the model). The model also included, by-
rater and by-stimulus random intercepts, by-rater random slopes for sexual dimorphism and distinctiveness (face
sex varied between raters), and by-stimulus random slopes for rater sex. Sexual dimorphism and distinctiveness
scores were standardised prior to analyses by converting them to z scores. Results are summarised in Table 1.

Our analysis revealed a significant negative main effect of distinctiveness, indicating that faces with less
distinctive face shapes were rated more trustworthy. By contrast, the main effect of sexual dimorphism was not
significant. Neither the main effects of rater sex or face sex, nor any of the two- or three-way interactions were
significant. Figure 1 shows the relationships between trustworthiness ratings and both sexual dimorphism and
distinctiveness.

Additional analyses in which the same model was run including either (1) all possible main effects and
interactions or (2) only the main effects of distinctiveness and sexual dimorphism as predictors showed the
same pattern of results as our main analyses. In both cases, the only significant effect was the negative effect of
distinctiveness. Full results for both of these analyses are available at https://osf.io/htbjv/.

Discussion

We investigated possible relationships between ratings of the trustworthiness of natural (i.e., unmanipulated) face
images and objective assessments of both the distinctiveness (i.e., atypicality) and sexual dimorphism of their
face shapes. There was a significant negative relationship between distinctiveness of face shape and trustworthi-
ness (see Fig. 1), indicating that more trustworthy-looking faces had less distinctive (i.e., more prototypical) face
shapes (see Fig. 1). By contrast, the relationship between sexual dimorphism of face shape and trustworthiness
ratings was not significant (see Fig. 1).

The significant negative relationship between trustworthiness ratings and shape distinctiveness is consistent
with previous research reporting that trustworthy-looking faces tend be more typical'®*. It is also consistent with
the ‘anomalous-is-bad’ stereotype!®, which refers to the tendency for perceivers to ascribe negative personality
traits to individuals with atypical physical appearances'®. While most previous research on the ‘anomalous-is-bad’
stereotype has examined the effects of prominent anomalies [e.g.,'**®], our results suggest that this stereotype also
extends to the effects of more subtle deviations from prototypical face shapes. More fundamentally, our results

Estimate | SE t df P
Sexual dimorphism 0.018 0.052 0.343 | 100.435 | 0.732
Distinctiveness —-0.142 0.052 | -2.732 | 101.134 | 0.007
Face sex -0.007 0.128 | -0.053 | 227.701 | 0.958
Rater sex 0.157 0.080 1.958 | 403.924 | 0.051
Sexual dimorphism x Rater sex -0.002 0.021 | -0.103 | 98.694 |0.918
Sexual dimorphism x Face sex 0.145 0.104 1.395 | 100.435 | 0.166
Distinctiveness x Rater sex 0.014 0.022 0.616 | 112.017 | 0.539
Distinctiveness x Face sex -0.100 0.104 | -0.959 | 101.134 | 0.340
Face sex x Rater sex 0.298 0.160 1.858 | 403.924 | 0.064
Sexual dimorphism x Rater sex x Face sex 0.011 0.042 0.252 | 98.694 | 0.801
Distinctiveness x Rater sex x Face sex -0.035 0.044 | -0.788 | 112.017 | 0.432

Table 1. Summary of results from our linear mixed effects model analysing trustworthiness ratings.
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Figure 1. The non-significant relationship between sexual dimorphism and trustworthiness ratings (left) and
the significant relationship between distinctiveness and trustworthiness ratings (right). The shaded areas show
95% confidence intervals.

suggest that distinctiveness of face shape contributes significantly to trustworthiness perceptions, even when
stimuli are natural (i.e., unmanipulated) faces that vary simultaneously on other dimensions.

Our null result for sexual dimorphism of face shape and trustworthiness ratings contrasts with previous stud-
ies reporting that versions of face images in which female sex-typical shape characteristics had been increased
were perceived as more trustworthy than versions of face images in which male sex-typical shape characteristics
had been increased [e.g.,*”, but see also®]. However, recent work on attractiveness and dominance judgments has
found that the large effects typically observed when face-shape characteristics are manipulated in face images
are not observed when individual, unmanipulated faces were rated and face-shape characteristics measured
objectively from face images’°. Our null result for trustworthiness ratings and sexual dimorphism suggests
that the extent to which sexually dimorphic aspects of face-shape influence perceptions of trustworthiness is
also determined by study design and that the large effects observed for manipulated shape characteristics do
not generalise to ratings of natural (i.e., unmanipulated) face images. Perhaps more importantly, our null result
for sexual dimorphism does not support the proposal that sexually dimorphic face-shape is an important cue
for perceptions of trustworthiness.

Many previous studies have compared the effects of manipulated shape characteristics on social judgments of
faces across world regions. For example, Perrett et al.* found that experimentally manipulating sexually dimor-
phic shape information in face images had similar effects on social judgments of faces made by UK and Japanese
participants (e.g., feminising shape characteristics made faces appear more trustworthy to both UK and Japanese
participants). By contrast, using similar methods, Scott et al.?® found that the size and even direction of the effects
of sexual dimorphism on social judgments of faces could differ markedly across world regions, with some regions
showing the opposite pattern of results to those observed in western regions. Results from studies investigating
effects of other face-shape characteristics (e.g., distinctiveness) in different cultures are similarly mixed [reviewed
in®]. A limitation of these studies is that they typically employed experimentally manipulated face images as
stimuli and assessed perceptions using forced-choice methods. Establishing whether the relationships between
ratings of individual faces and objectively measured face-shape parameters are similar or different across world
regions may provide a clearer picture of cultural differences and similarities in the cues that drive social judg-
ments of faces. Similarly, while both the stimuli and raters in our study reflected a relatively narrow range of ages,
future work with stimuli and raters that are more diverse in terms of their age would allow researchers to test
for possible age-related differences in the cues that drive social judgments of faces. Indeed, recent work suggests
that trustworthiness ratings of faces are influenced by the interaction between stimulus and perceiver ages®.
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A further open question is the extent to which our results for perceptions of trustworthiness are specific
to trustworthiness ratings or generalise to ratings of other prosocial traits. Previous studies have reported that
subjecting ratings of faces on a wide range of traits (e.g., aggressiveness, attractiveness, caringness, confidence,
dominance, emotional stability, unhappiness, intelligence, meanness, responsibility, sociability, trustworthiness,
weirdness) to Principal Component Analysis (PCA) reveals that social judgments of faces are underpinned by
two core perceptual dimensions [e.g.,36’37]. The first of these dimensions, often labelled Valence, is highly cor-
related with ratings of traits such as trustworthiness and attractiveness and is thought to reflect impressions
of individuals’ motivations to inflict harm on others [e.g.,***’]. The second of these dimensions, often labelled
Dominance, is highly correlated with ratings of dominance and aggressiveness and is thought to reflect impres-
sions of individuals’ capacities to inflict harm on others [e.g.,***"]. Given the intercorrelated nature of many trait
ratings, future work investigating predictors of these core perceptual dimensions, rather than individual traits,
may provide particularly useful insight into the factors that drive social judgments of faces.

To summarize, we investigated possible relationships between ratings of the trustworthiness of natural face
images and objective assessments of the distinctiveness and sexual dimorphism of their face shapes. By contrast
with previous research that used experimentally manipulated face stimuli [e.g.,’"*], we found no evidence that
sexual dimorphism of face shape plays an important role in perceptions of trustworthiness. However, our results
suggest that distinctiveness of face shape contributes significantly to perceptions of trustworthiness and appears
to play a more important role in trustworthiness perceptions than does sexual dimorphism. Collectively, these
results underline the importance of establishing whether findings for experimentally manipulated face stimuli
generalise to judgments of natural (i.e., unmanipulated) face images.

Methods

Ethics. All procedures were approved by the School of Psychological Sciences and Health (University of
Strathclyde) Ethics Commitee, all work was undertaken in accordance with the Declaration of Helsinki, and all
participants provided informed consent.

Trustworthiness ratings. Ratings of trustworthiness were taken from an open-access face-image
database?!. Two hundred men and 200 women (mean age = 25.11 years, SD = 6.00 years) were randomly allocated
to rate either 50 male face images or 50 female face images for trustworthiness using a 1 (much less trustworthy
than average) to 7 (much more trustworthy than average) scale. Trial order was fully randomised. Images had
been standardised on pupil position and clothing masked prior to rating and the individuals photographed
posed with neutral expressions, front-on to the camera, and with direct gaze. Male and female face images
depicted young adult white men (mean age=24.2 years, SD =3.99 years) and young adult white women (mean
age=24.3 years, SD=4.01 years), respectively. Ratings were collected using the Experimentum data-collection
platform™. Cronbach’s alphas were high for ratings of both male faces (Cronbach’s alpha=0.97) and female
faces (Cronbach’s alpha=0.98). Cronbach’s alphas were also high when calculated separately for ratings of male
faces by male raters only (Cronbach’s alpha=0.96), ratings of male faces by female raters only (Cronbach’s
alpha=0.96), ratings of female faces by male raters only (Cronbach’s alpha =0.93), and ratings of female faces by
female raters only (Cronbach’s alpha=0.95).

Sexual dimorphism of face shape. Sexual dimorphism of face shape was objectively measured for
each of the 50 male and 50 female face images using the facefuns package®® in R?. This method that has been
used in many previous studies to assess sexual dimorphism of face shape [e.g., *1>??**]. Shape components
were first derived from Principal Component Analysis (PCA) of 132 Procrustes-aligned landmark points (see
Holzleitner et al.* for a diagram showing these facial landmarks) on each of the 50 male and 50 female face
images. Scores representing sexual dimorphism of face shape were then calculated from each photograph using
avector analysis method [e.g.,>!>?>7%]. This method uses the shape principal components to locate each face on a
female-male continuum. The female-male continuum was defined by calculating the average shape information
of the 50 female faces and the average shape information of the 50 male faces. Sexual dimorphism scores were
then derived by projecting each image onto this female-male vector. Higher scores indicated more masculine
face shapes.

Distinctiveness of face shape. Distinctiveness scores were also calculated from each photograph using
the facefuns package® in R?. This technique has been used to measure face-shape distinctiveness in many
previous studies [e.g.,”?>**]. This method uses the shape principal components described in the previous
section of our methods to measure the distance each face lies from the mathematical average shape for the
sample of faces of the same sex. That is, the average shape values for the same-sex sample were calculated and,
for each image, the Euclidean distance from the average was derived. Higher scores indicate that the face lies a
further distance away from the average (i.e., had a more distinctive shape). We measured distinctiveness scores
for male and female faces separately in light of evidence that faces are primarily processed relative to sex-specific
prototypes [e.g.,*"*].

Correlation between sexual dimorphism and distinctiveness scores. Analyses using Pearson
correlations indicated that sexual dimorphism and distinctiveness scores were not significantly correlated for
the whole sample of 100 faces (r=0.03, N=100, p =0.70), the sample of 50 male faces (r=0.15, N=50, p=0.31),
or the sample of 50 female faces (r=—0.07, N=50, p=0.63).
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Data availability
Data and stimuli are publicly available on the Open Science Framework at https://osf.io/htbjv/ and https://osf.
io/a3947/, respectively.

Code availability
Analysis code is publicly available on the Open Science Framework at https://osf.io/htbjv/.
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