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ABSTRACT

Studies show that both invariant and dynamic features of the face influence how we
perceive and judge dominance. However, it’s suggested that dynamic expressions of the face are
indicative of different types of dominance — beyond what has been classically defined in the
literature. The present study aimed to investigate whether dominant faces that vary in emotional
expression have strong category associations that could bias subsequent decision-making. In two
studies examining face-type categorization and memory for face/occupation pairs, we found that
dominant faces were more likely than non-dominant faces to be associated with positions of
higher power. When memory was weak for face/occupation pairs, people relied on these strong
associations between structural dominance and power to guide their (mis)categorizations into
stereotype-consistent roles. Emotional expressions had little influence on categorization and
memory. Results suggest an associative link between a dominant face-type and assumed power,

generally, that biases decision-making when source memory fails.
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1 INTRODUCTION

Individuals often use the invariant structure and emotional expressions of faces to infer
the potential actions and behaviors of others, and research shows that these factors play a critical
role in how individuals perceive dominance (e.g., Knutson, 1996; Oosterhof & Todorov, 2008).
Although prior research has extensively investigated the individual influence of facial features
and displays of emotion on perceptions of dominance, it is unknown whether there is a joint,
interactive influence of static facial cues and emotional expressions on memory for dominant
face-types in applied settings. The present studies aimed to investigate whether face-type
(dominant or non-dominant) and/or expressions (smiling or angry) facilitate stereotype-
consistent categorization into stereotypically dominant power roles. More specifically, we first
examined whether dominant face-types, presented with a neutral expression, had strong category
associations with high power (i.e., surgeon, police officer) occupations via a forced choice
categorization task. The expectation was that dominant faces would be more likely than non-
dominant faces to be categorized as surgeons and/or police officers, while non-dominant faces
would be more likely than dominant faces to be categorized as artists and/or grocery store clerks.
We then assessed whether the stereotyped associations between dominant face-types and various
power roles/occupations were further altered by the emotional expression of the face, such that
the interplay between structurally dominant facial features and emotional expressions would
facilitate stereotype-consistent categorization into different high-power occupations.
Accordingly, when recalling various faces from memory and attempting to accurately
recategorize them into the original occupation they were presented with, the expectation was that

dominant faces would activate expectations of behavior related to powerful occupations, but the



specific occupations (sociable or aggressive dominance) that were activated by these face-types
would be further affected by the emotional expression of the face during recall.
1.1 The Functional Value of Facial Structure

Facial perception directs social interaction opportunities and is associated with action
(Zebrowitz & Montepare, 2008) with impressions of unfamiliar faces often occurring quickly
and automatically with no readily available information (i.e., overt behaviors) other than the face
itself (Todorov, 2017). First impressions of others’ expected behaviors are derived from an array
of physical and social category information, including an individual’s facial structure, age,
emotional expression, and gender (Adams et al., 2015). Although people have a natural
inclination to make judgments based on appearance alone in the absence of more appropriate
contextual information as a means of determining whether to avoid or approach a stranger, these
judgments are often prone to error (Oosterhof & Todorov, 2008; Toscano et al., 2016; Zebrowitz,
2017). Hasty first impressions result in a variety of judgments regarding character, both positive
and negative, even when other insights are unavailable. For example, after witnessing a crime,
people are more likely to falsely choose a prototypical Black male (e.g., wide nose, full lips,
darker complexion) as the perpetrator from a line-up than a perceived atypical-looking Black
male due to the pervasive stereotype of Black men as criminal (Knuycky et al., 2014).
Conversely, some cues from facial structure can act as a protective mechanism for those who are
perceived to look and behave in a particular manner. For instance, there is extensive research
documenting the attractiveness halo effect in which those who are deemed more physically
attractive are judged more positively than more unattractive individuals in a variety of contexts

(Zebrowitz & McDonald, 1991). Regardless, judgments derived from static facial cues can



result in varying, and often inaccurate, impressions but are pivotal to our survival in such

complex social settings (Todorov & Oosterhof, 2011).

1.1.1 Facial Structure and Dominance

Dominance hierarchies are common among social species, including humans, and are
determined by an individual’s ability to succeed in ambiguous encounters with others (Wang et
al., 2018). Prior research finds that individuals are drawn to features and characteristics of the
face that are perceived as dominant and use many different readily available factors to determine
if an individual is dominant or not, as it is one of the driving forces behind facial perception
(Oosterhof & Todorov, 2008; Toscano et al., 2016). Specific facial features, such as nose width,
eyebrow height, and jaw width, have previously been linked to judgments of dominance, threat,
and trustworthiness, for instance, in the absence of observable behavior (Toscano et al., 2016).
Furthermore, structural features that signify dominance are shown to imply that an individual has
harmful intentions and can employ those intentions towards others (Fiske et al., 2007; Oosterhof
& Todorov, 2008).

Although studies find specific facial features to be associated with judgments of
dominance, research also shows that judgments of behavioral qualities are not solely based on a
singular feature but rather the constellation of features that make up a given face space (Todorov
etal., 2011). Depending on the interaction of each feature with another, one can derive
information concerning other factors within the social realm, such as masculinity and femininity,
age, and valence (i.e., emotional context); further assisting individuals in their evaluations of the
assumed behavior of unfamiliar others (Todorov, 2017). According to Todorov (2017), people
judge faces based on their perceived dominance, attractiveness, and trustworthiness, with age,

valence, and masculinity/femininity being the most influential components of our evaluations of



these characteristics. Each of these components intertwine so intricately when it comes to
judgments of dominance that previous research has failed to disentangle them as individual
factors that influence our first impressions. Fittingly, as a face increases in dominance, it also
increases in perceived masculinity, negativity, and age (Todorov, 2017).

While trait impressions of dominance have been studied extensively in relation to other
character judgments and applied outcomes, findings remain conflicting in terms of the
implications for what it means to be a prototypically dominant-looking individual in society.
Dominance is classically defined as someone who is capable of compelling others to follow their
lead in social situations (Hareli et al., 2018). Whereas most research has focused on the
influences of trait dominance (i.e., physically strong and aggressive) on impressions of others
and how this might influence decision-making, Alrajih and Ward (2014) note that dominance
and aggression are not always perceived concurrently; suggesting that power can be attained by
individuals through more pro-social tactics, rather than exclusively relying on bullying or
intimidation to create a pathway to power. Therefore, Ueda and Yoshikawa (2018) posit that
there is a need for differentiating trait dominance from relative dominance to understand why
differences in perceptions of dominance may exist. Trait dominance refers to one’s ability to
command a social group through physical strength and antagonistic behavior, while relative
dominance is inferred from one’s ability to competently command others through their central
position in group settings (i.e., social dominance) (Ueda & Yoshikawa, 2018). Depending on
one’s perceived status, both physically and socially, the assumed ability to exert power over
others may manifest in several ways. Yet, no known studies have attempted to examine the
factors that may result in dominant face-types being judged differently in terms of assumed

behavior. Thus, while individuals perceived as more dominant are more likely to be promoted in



rank in the military (see Mazur et al., 1984; Mueller & Mazur, 1996), for instance, are there other
aspects of the face that may give one dominant-looking individual the edge over another if the

choice arose?

1.1.2 Facial Structure and Memory

Although the relationship between facial structure and assumed behavior is documented
considerably, researchers have also begun to unravel the effects of structural cues on memory for
particular face-types. Mealey and colleagues (1996) suggest that people should show greater
proficiency when recognizing people who are perceived to be of greater importance.
Specifically, people are particularly attuned and cognitively biased towards status and threat
potential in our social environments as a means of avoiding conflict. Furthermore, memory for
faces may vary depending on the functional value ascribed to a face, such as what opportunities
or dangers the face signals to the perceiver (Rule et al., 2012). The work of Rule et al. (2012)
demonstrated that people have better memory for trustworthy compared to untrustworthy faces
when completing a passive viewing task, and this memory is based on facial structure alone with
no contextual information provided. Enhanced memory for trustworthiness is also found for
trustworthy-looking cheaters as an adaptive mechanism to protect against cloaked signs of
trustworthiness, or what Suzuki and Suga (2010) refer to as ‘wolves in sheep’s clothing’. For
example, in a simulated debt game in which participants had to differentiate between good, bad,
and neutral lenders, participants displayed better memory for the faces of those who appeared
trustworthy but practiced bad lending habits (Suzuki & Suga, 2010; see also Buchner et al.,
2009).

Moreover, theories of face recognition also suggest that semantic information about a

category may influence how we remember faces that are associated with that particular category



(e.g., Shepherd et al., 1978), such that encounters with contextual cues such as occupations,
crime-type, and stereotypic traits automatically activate group stereotypes that can affect
memory and recall (Blair & Banaji, 1996; Hills et al., 2008; Osborne & Davies, 2014; Skorinko
& Spellman, 2013). For instance, faces may be selectively encoded based on the category label
that is most representative of a given face (Klatzky et al., 1982). Klatzky and colleagues (1982)
showed participants faces that were pre-rated to be stereotypical of varying occupations (i.e.,
rock musician, athlete). Each face was presented with a congruent or incongruent occupation
label and participants were asked to remember the face/occupation pairings. The authors found
that face-occupation congruency at encoding resulted in enhanced recognition memory;
suggesting that occupation labels appear to convey important facial information that is encoded
during face processing tasks. Furthermore, more recent research shows that the way in which
certain face-types are encoded affects the subsequent recall of a given face. For example, Kleider
and colleagues (2012) showed participants panels of faces that were paired with a positive (e.g.,
teacher) or negative (e.g., drug dealer) role label. Later, individual faces were shown, and
participants tried to recategorize them into their original role label. Results showed that
prototypical Black faces (e.g., wide nose, full lips) were more likely to be accurately
recategorized and miscategorized into negative roles compared to positive roles. Additionally,
less prototypical Black faces were more likely to be accurately recategorized and miscategorized
into positive roles compared to negative roles. The authors concluded that face-types have
strong category associations (e.g., prototypical Black features activate criminal stereotypes) that

can influence subsequent recognition errors.



1.1.3 Memory for Dominant Faces

Numerous studies have assessed memory for certain face-types (e.g., prototypically
trustworthy, prototypically Black), but only one known study has assessed memory for dominant
face-types. Wang and colleagues (2018) found that faces, both familiar and unfamiliar, were
perceived and remembered in a biased manner towards the dominant prototype when initially
presented as the dominant, relative to the subordinate, in a power dyad. In the study, participants
were first presented with pairs of faces that made up various power dyads (i.e., dominant and
subordinate), and were instructed to pay attention to each target face along with its
corresponding power role for a later memory recognition test. At test, participants were shown a
series of seven images for each target face that included the original photo along with six
morphed images of the target that varied in dominance, and participants attempted to pick the
original face that was shown. The results indicated that the target faces presented as the dominant
individual in the power dyads were misremembered as being more dominant than their
subordinates (i.e., greater differentiation in perceived dominance between the dominant and
subordinate individuals), while also being misremembered as being more dominant than they
actually were at encoding, such that participants were more likely to choose a morphed version
of the target face that was more dominant than the original face they were presented with. The
authors concluded that people rely on dominance prototypes when they perceive and remember
faces. More specifically, when individuals are provided with contextual information relating to
the power (i.e., dominant vs. subordinate) of a target face, this information biases perceptions of
the face which ultimately leads to biased memory towards the dominant prototype.

While this study assessed perceptions and memory for trait inferences of dominance

derived from invariant facial structure and category labels associated with power, no known



study has assessed whether the perceived dominance of a target face influences categorization
into specific occupational roles that vary in assumed power/status. Thus, it is currently unknown
whether the dominance of a face facilitates stereotype-consistent (i.e., congruent) categorization
and decision-making. Given what we know about the roles that dominant-looking individuals are
more likely to hold (e.g., business CEO; Alrajih & Ward, 2014) in real-world settings, it’s
possible that people may automatically judge dominant facial cues as being more representative
of individuals in high powered (e.g., medical professional), rather than low powered (e.g.,

delivery driver), occupations.

1.2 The Functional Value of Emotional Expressions

When evaluating character using features of the face, one of the most relied on aspects of
nonverbal social interaction is the display of emotions (Jack et al., 2012). According to Knutson
(1996), emotional expressions influence trait judgments more or similarly to static facial
features, and this may occur because dynamic expressions inform others about an individual’s
emotional state, while also informing them of their intentions; suggesting that emotions can serve
an adaptive function by providing insight, regardless of accuracy, into one’s potential behavior,
such as whether an individual is aggressive or approachable (Montepare & Dobish, 2003;
Oosterhof & Todorov, 2008). For example, positive behavioral attributes (e.g., trustworthiness)
are related to facial structures that resemble happiness, while negative traits (e.g., threat) are
related to facial structures that resemble anger. Furthermore, our trait inferences of others can
shift depending on the emotional expression being displayed (Slepian & Carr, 2019), such that an
individual with a friendly smile might be viewed as approachable by others, while an individual
with a condescending or angry expression may often be judged as someone who should be

avoided (Montepare & Dobish, 2003).



Valence (i.e., affective quality) can be attached to a relatively neutral expression as well,
which can affect the overall perception of a particular face — especially if that face is unfamiliar
to the perceiver (Dabbs, 1997; Knutson, 1996). Research finds that the similarity between
people’s unchanging facial structure and an emotional expression also influences trait
impressions (Zebrowitz & Montepare, 2008). For example, neutral faces are rated as being more
trustworthy if they contain more facial features that are perceived to configure happiness
(Slepian & Carr, 2019). So rather than a face portraying an explicit expression of emotion, faces
are perceived to vary in emotional demeanor based solely on facial structure by appearing to
have a sort of emotional quality about them (Montepare & Dobish, 2003). This is especially so
for perceptions of happiness and anger based on specific facial cues, such as high cheeks and

lowered brows, respectively (Montepare & Dobish, 2003).

1.2.1 Emotional Expressions and Memory

The influence of dynamic emotional displays on trait inferences is well-documented, but
very few studies have assessed how overt expressions influence memory for faces.
D’Argembeau and Van der Linden (2007) found that previously encountered faces displaying
happy emotions were better recognized in a later memory test than those that displayed angry
emotions, and that the influence of expression on facial identity was a relatively automatic
process that did not require an actual assessment of the affective meaning of the expressions at
encoding. Shimamura and colleagues (2006) extended these findings by showing that
individuals had better memory for positive faces even when the configuration of the photos was
altered at encoding, such that the effects persisted even when participants were shown inverted
(i.e., upside-down) photographs of faces manipulated for expression. Conversely, prior research

also shows that accurate recognition of emotional faces was based on recollection for negative
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faces, while recognition of positive and neutral faces was based on feelings of familiarity
(Johansson et al., 2004). Similarly, Sergerie et al. (2005) found that recognition accuracy was
higher for fearful expressions as compared to happy and neutral ones.

Clearly, the findings are inconsistent across studies. Why this is the case is unknown.
Given that emotions are perceived in the context of a “face space”, such that they cannot be
isolated from structural facial features, it’s possible that recognition was better for faces that
structurally resembled (e.g., happy faces = high cheek bones) the original emotional face to be
remembered. Importantly, Barrett et al. (2011) note the significance of considering emotions in
context, such that it is difficult to infer the emotion of a face outside of the context in which the
face is encoded. Thus, it’s possible that a memory enhancement for various emotional

expressions may be exacerbated by the contextual information originally presented with the face.

1.2.2 Emotional Expressions and Dominance

Ecological theory proposes that the emotionality of a face may better represent
expressions of attack, approach, or avoidance (Montepare & Dobish, 2003). Thus, people may
use emotional expressions as a heuristic as a means of determining, to some degree, the level of
dominance and affiliation of a given individual (Knutson, 1996). We often ascribe dominance to
those who appear angrier, but this is also the case for those who appear more masculine and
mature. Conversely, those who appear babyfaced (e.g., large eyes and foreheads, soft and lighter
skin), typically those who are more feminine and youthful, are characterized as more submissive,
dependent, and displaying more positive affect (Adams et al., 2015; Montepare & Dobish, 2003).
While it is consistently found that displays of anger, disgust, and surprise are associated with
increased dominance perceptions and decreased affiliation, previous studies show that displays

of happiness are also associated with increased perceptions of dominance, along with an increase
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in the perceived affiliation of a given face. Montepare and Dobish (2003) concluded that
dominance and affiliation are related to approach expressions (e.g., smiling), whereas increased
dominance perceptions from angry displays are associated with attack expressions; thus, further
highlighting the complexities among trait assessments of dominance.

Moreover, Ueda and Yoshikawa (2018) stressed the need to differentiate trait dominance,
utilizing physical strength and aggressive behavior to command obedience from others, from
relative dominance, or competently commanding obedience based on social position. The
researchers also found that people perceive trait and relative dominance differently. For
example, in their experiment in which participants viewed individual faces or interaction scenes
of two faces, people judged individually presented faces displaying anger and disgust as more
dominant, while happy faces were judged as more dominant relative to their angry counterpart in
group settings. For the latter, those with happy expressions were judged as having less trait
dominance but increased relative dominance; suggesting that these faces gave the impression of
composure and confidence, which are often associated with pride and dominance.

Based on the current set of findings regarding the relationship between emotional
expressions and dominance, people may alter their perceptions of dominance depending on the
expression of the face and the context in which it is presented. Thus, the same face could be
manipulated to display both positive and negative expressions and be perceived as dominant, but
the dominance judgment may have a different connotation depending on the context the target
face was presented in. For instance, one could expect that a smiling (i.e., happy) dominant face
would be associated with increased perceptions of affiliation and afforded more positive social
outcomes, while the opposite would be true for a dominant face displaying negative expressions

(e.g., anger). Although there is an abundance of literature regarding the influence of facial
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expressions on trait impressions of dominance, no known studies have been conducted to assess
the interactive impact of emotional expressions and perceived dominance on real-world
outcomes, specifically regarding how these faces activate certain category representations and
influence subsequent memory.

Thus, while we know that dominant faces have strong associations with power (Wang et
al., 2018), generally, it’s unknown whether these associations extend beyond the distinction
between dominant and subordinate to specific power/occupation roles (e.g., police officer vs.
artist). Judgments of dominance are influential in many applied decisions, such as political
elections (Todorov et al., 2005), military rank (Mazur et al., 1984; Mueller & Mazur, 1996), and
leadership roles (Ferguson et al., 2019); yet no known studies have assessed whether structurally
dominant faces are representative of different occupations. Furthermore, are these
representations exacerbated by different expressions of emotion, such that structurally dominant
cues and emotional expressions may interact to indicate different types of dominance (i.e.,
sociable vs. aggressive dominance)? It’s possible that people’s mental representations of
individuals in various power roles may shift according to the emotional expression of the face,
such that certain emotional displays may better coincide with the assumed affective nature of
particular occupations. Lastly, given that people are prone to rely on familiar stereotypes when
memory is weak (e.g., Skorinko & Spellman, 2013), and this reliance on stereotyped associations
can result in misremembering, it's probable that people may also depend on activated heuristics
surrounding dominant face-types that vary in emotional expression to guide decision-making
when recalling the contextual (i.e., occupation) information that a face was originally presented

with.
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1.3 Overview of Studies

The aim of the pre-ratings task was to ensure that validity of the stimuli to be used in the
subsequent experiments. Photographs of white men that varied in emotional expression (i.e.,
smiling, angry, neutral) were rated on a variety of traits (e.g., dominance, power) and emotional
quality. Only white male faces were utilized to isolate structural cues to dominance, while also
remaining consistent with much of the literature assessing perceptions of dominance.
Furthermore, participants also rated different occupations on their perceived dominance and
valence (i.e., goodness, badness).

The purpose of Experiment 1 was to investigate whether people associate dominant face-
types with different power roles. The experiment followed the protocol of Kleider and
colleagues (2012), such that faces were presented one at a time with a given occupation role and
participants had to decide whether the target face was representative of the role. We
hypothesized that participants would be more likely to categorize dominant, compared to non-
dominant, faces into stereotype-consistent high-power roles (i.e., surgeon and/or police officer).

Again, inspired by the protocol of Kleider et al. (2012), the purpose of Experiment 2 was
to investigate whether stereotype associations related to dominance influence the way a face is
remembered, thereby facilitating facial recognition and subsequent categorization. In addition,
facial expressions were manipulated, such that there were three between-subjects conditions (i.e.,
smiling, angry, or neutral®), to assess whether memory for dominant face-types presented with
stereotype-consistent and -inconsistent information was further affected by the expression of the
face. Regardless of emotional expression, we first predict that dominant faces will be more

likely than non-dominant faces to be accurately recategorized and miscategorized into the

! The results of the neutral face condition are presented in Appendix A.
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surgeon and/or police officer roles, relative to the non-dominant roles, when originally presented
with stereotype-consistent and -inconsistent occupation labels, respectively. Additionally, for the
positive expression condition, we predict that dominant faces will be more likely than non-
dominant faces to be accurately recategorized and miscategorized into the surgeon (i.e., sociable
dominance) role, relative to the non-dominant roles, when originally presented with stereotype-
consistent and -inconsistent occupation labels, respectively. Lastly, for the negatively expression
condition, we predict that dominant faces will be more likely than non-dominant faces to be
accurately recategorized and miscategorized into the police officer (i.e., aggressive dominance)
role, relative to the non-dominant roles, when originally presented with stereotype-consistent and
-inconsistent occupation labels, respectively. Overall, people will be more likely to remember
and recategorize structurally dominant faces into high power roles, generally, but structurally
dominant cues and emotional expressions will interact to influence the type of high-power roles
faces are recategorized into.
2 PILOT STUDY
The goal of the pilot study was to obtain pre-ratings of the stimulus faces and occupations to

ensure the validity of our stimuli.

2.1 Participants

Ninety-six participants were recruited from the Georgia State University (GSU)
introductory psychology subject pool. A handful of participants (N = 16) were excluded for
various reasons: eight participants took too long (i.e., longer than an hour; MedianTime = 1664
seconds/27.7 minutes) to complete the task; two indicated that we should not trust their
responses; and six failed to correctly respond to attention check questions. Thus, the final sample

consisted of 80 participants. The remaining sample of participants self-identified their age (range
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= 18-50, M = 23.8), gender (65 women, 14 men, 1 non-binary), and race/ethnicity (28 Black, 16
White, 19 Asian, 10 Hispanic/Latinx, 6 Bi/Multi-racial, 1 other/prefer not to respond). Half of
the participants (N = 40) rated emotionally neutral face stimuli for various behavioral traits,
while the other half (N = 40) rated happy and angry face stimuli for their emotional valence (i.e.,
positive, negative). All participants provided pre-ratings for the occupations.

After careful consideration regarding the validity of the occupations chosen to be used in
Study 1, an additional 35 participants were recruited from GSU for a preliminary face-
occupation categorization task. Participants self-identified their age (range = 18-52, M = 21.6),
gender (26 women, 9 men), and race/ethnicity (8 Black, 16 White, 6 Asian, 2 Hispanic/Latinx, 3

Bi/Multi-racial).

2.2 Materials

Fifty-nine young, white male faces were obtained from the Chicago Face Database (CFD;
Ma et al., 2015) and FACES Database (Ebner et al., 2010). These face databases were
specifically chosen given that each face identity is photographed displaying multiple different
facial expressions of emotion. As mentioned previously, white male faces were chosen to isolate
responses to structural indicators of dominance, in the absence of manipulations of race, while
also remaining consistent with previous literature on judgments of dominance.

Furthermore, given that very little research has assessed the perceived dominance of
particular occupations, a random list of 26 occupations was curated; including occupations that
have previously been found to be positively associated with perceptions of dominance (e.g.,
politician, military leader). A list of the occupations that were assessed in this task is presented in

Table 1.



Table 1 List of occupations

Bouncer Politician

Banker Police Officer

Hairdresser Doctor

Philosopher Grocery Store Clerk

Security Guard Professional Athlete

Babysitter Surgeon

2.3 Procedure

16

For the between-subjects factor of emotional expression, participants were shown either a

series of neutral, White male faces or positive and negative, White male faces, along with a
curated list of 26 occupations which was within-subjects. For the neutral faces condition,
participants rated a series of randomly presented photos on perceived dominance, competence,
power, affiliation, leadership, and attractiveness on a 1-7 scale (1 = not at all, 7 = extremely).
For the positive and negative faces, a separate group of participants were randomly presented

with the positive and negative versions of the same faces from the neutral expression condition

that were blocked by the emotionality of the face, and these blocks were counterbalanced across
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participants. In this condition, participants only rated the emotional valence of the faces on a 1-7
scale (1 = not at all positive/negative, 4 = neutral, 7 = extremely positive/negative) as a
manipulation check. All participants also viewed a randomized list of occupations and rated each
occupation on dominance, power, affiliation, prestige, and valence (e.g., association with
negativity [aggression, threat] and positivity [approachability, good-natured]). Participants were
asked to use their own criteria to determine how closely they associate occupation roles with
dominance, power, affiliation, and prestige (e.g., 1 = not at all dominant, 7 = extremely
dominant). Similarly, participants were asked to use their own criteria to determine whether an
occupation was associated with positivity (e.g., approachable) or negativity (e.g., aggression,
force) using a 7-point Likert scale (1=not at all, 7=extremely). The presentation of faces and
occupations was counterbalanced across participants.

To address concerns regarding the use of the surgeon category being a potential confound
given the relative youthfulness of the CFD faces (M = 26.5 years old; Ma et al., 2015), an
additional categorization task was conducted to assess whether individuals would readily
associate faces with the surgeon occupation. In this task, participants saw individual faces
randomly presented with a list of five occupations (two non-dominant: grocery store clerk and
artist; an aggressively dominant: police officer; two potential sociably dominant: surgeon and
professional athlete). Participants were given the maximal choices throughout the task to assess
whether they would willingly categorize some or all the faces as a surgeon over the multiple
other occupation options that were presented simultaneously. The choices for occupational

category were randomly ordered with each face presentation.
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2.4 Results

2.4.1 Emotional Valence Ratings - Faces

Average negative and positive valence ratings were calculated for negative and positive
faces, respectively. Most faces were perceived to display the emotional expression that they were
manipulated to portray. Five photos were subsequently removed from the dataset for obtaining
mean ratings of 4.0 (i.e., neutral) or lower, thus indicating that participants did not perceive these

photos as depicting the expression they were intended to.

2.4.2 Behavioral Trait Ratings - Faces

After removing the five faces that did not pass the valence manipulation check, average
dominance ratings were calculated for each neutral face, and then each face was categorized into
a face-type group (non-dominant, range = 1.57 — 2.83, n = 17; average, range = 2.88 — 3.74, n =
19; dominant, range = 3.77 — 5.12, n = 17) via trichotomous split. Given that we were only
interested in the extremes (i.e., dominant, non-dominant), the “average” faces were not utilized

in subsequent experiments.

2.4.3 Trait Associations — Occupations

Average dominance ratings were first calculated for each occupation, and then each
occupation was categorized into an occupation-type group (non-dominant, range = 2.11 —4.51, n
= 13; dominant, range = 4.67 — 6.43, n = 13) via dichotomous split.

Furthermore, we were interested in determining our sociable dominance, aggressive
dominance, and two non-dominant occupations to be used in subsequent experiments. After
determining our occupation-type groups (i.e., dominant, non-dominant), correlations were first
calculated between the dominant occupations and their respective negativity and positivity

ratings. For the aggressive dominance occupation, the dominant occupation that was most
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strongly correlated with negative views (i.e., aggression/force) was a police officer (M =6.0; r =
.62, p <.001). For the sociable dominance occupation, the dominant occupation that was most
strongly correlated with positive views (i.e., approachable) was a surgeon (M =5.0; r =.34,p =
.02). In order to determine the non-dominant occupations, the two occupations with the lowest
mean dominance ratings were selected. Thus, the two occupations with the lowest dominance
ratings were a grocery store clerk (Mpominance = 2.1; Mnegativity = 2.4; Mpositivity = 5.3) and an artist

(M = 2.7; MNegativity = 2.4; Mpositivity = 5.6).

2.4.4 Face-Occupation Categorization

Proportions were calculated to determine the percentage that the dominant and non-
dominant faces were categorized into their stereotype-consistent occupation-type. The
percentage of the time that dominant face-types were categorized into dominant/high power
occupational roles was as follows: 17.4% surgeon, 28% professional athlete, and 33.7% police
officer. For non-dominant face-type categorization into non-dominant/low power occupational
roles, the percentage of categorizations was as follows: 49.7% grocery store clerk and 20% artist.

While the proportion of categorization into the surgeon label is below chance (i.e., 20%),
the results do provide evidence that individuals will readily associate relatively younger-looking
faces with the surgeon category. Additionally, the professional athlete role was included as a
potential option for the sociable dominance occupation role because it’s mean dominance rating
was positively correlated with positivity ratings (r = .34, p =.03), but it is important to note that
it was also positively correlated with negativity ratings (r = .32, p =.03). While the percent of
categorization of dominant faces into a dominant occupation role was higher for the professional
athlete as compared to the surgeon role, a professional athlete may not be a valid sociable

dominance occupation given that it is significantly associated with both positive and negative
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views. On the other hand, the surgeon role was the only dominant occupation that was
significantly, positively related to positivity ratings (r = .34, p = .02), while not being
significantly related to negativity. Overall, the findings provide further evidence for the validity
of the surgeon role to be used as the sociable dominance occupation.
3 EXPERIMENT 1

As mentioned, prior research shows that certain face-types (e.g., prototypically Black) are
more likely to be categorized into certain role-types (e.g., drug dealer) as compared to other roles
(e.g., teacher; Kleider et al., 2012). The purpose of Experiment 1 was to extend the findings of
Kleider and colleagues (2012) by investigating whether this stereotype-consistent categorization
into certain roles according to face-type occurs for dominant faces as well. The expectation is
that, in the absence of emotion (i.e., neutral expression), participants will be more likely to
categorize dominant, relative to non-dominant, face-types into stereotypically dominant role
labels (e.g., surgeon, police officer). Only neutral faces were used in this paradigm to show
proof of concept that people do readily associate dominant face-types with certain occupations in
the absence of any additional influence of dynamic aspects of the face (i.e., emotional

expression).

3.1 Participants

Two hundred thirty participants were recruited from the Georgia State University
introductory psychology subject pool. Participants self-identified their age (range = 18 — 56, M =
20.4), gender (159 women, 69 men, 1 non-binary, 1 other/prefer not to respond), and
race/ethnicity (87 Black, 41 White, 54 Asian, 29 Hispanic or Latinx, 15 Bi/Multi-racial, 1 Native

American, 3 other/prefer not to respond). All participants provided informed consent.
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3.2 Materials

3.2.1 Category/Face Presentation
All 53 faces and four occupations from the pre-ratings task were used. Each face was
presented in the center of the screen with an occupation (e.g., surgeon, police officer, artist, or

grocery store clerk) presented above the face.

3.3  Procedure

In a between-subjects design using the paradigm presented in Kleider et al. (2012),
participants were randomly assigned to one of four occupation conditions where they saw faces
presented in the middle of their screen below an occupation role (i.e., each group sees all the
faces paired with a single occupation). They had unlimited time to decide whether a given face
was believable and representative of the role.

To get participants in an appropriate mental framework to think about stereotypes, we
informed participants that we were interested in how people remember and categorize faces, and
that people have previously been shown to categorize faces based on a variety of factors such as
criminality, trustworthiness, and attractiveness, for example. Participants were told that they
would initially be seeing a series of White, adult male faces presented with different high-power
and low-power occupations, and that they should pretend to be a casting director for a movie
about men in high-powered occupations (determined from pre-ratings) in order to determine how
believable and memorable that man would be portraying the occupational role. Each response

was indicated by selecting a yes or no option at the bottom of the screen (0 = no, 1 = yes).
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3.4 Hypotheses

3.4.1 Categorizations (Hypothesis 1)

H1a. Dominant faces will be more likely than non-dominant faces to be categorized into
stereotypically dominant occupation roles (i.e., surgeon, police officer).

H1b. Non-dominant faces will be more likely than dominant faces to be categorized into

non-dominant occupation roles (i.e., artist, grocery store clerk).

3.5 Data Analysis
Data analyses were conducted in R v4.0.3 (R Core Team, 2020) using the “glmer” function
available in the Ime4 package (Bates et al., 2015) and the “ANOVA” function in the stats
package (R Core Team, 2020). We analyzed the likelihood of categorizing dominant and non-
dominant faces into stereotypically dominant (Model 1) and non-dominant (Model 2) occupation
roles, respectively. To achieve this aim, we built a mixed-effect binary logistic regression model
to assess the fixed effect of face-type (dominant vs. non-dominant) on the outcome variable of
occupation categorization (aggregated dominant vs. non-dominant occupations). Additionally,
we included the participant identification number as a random effects variable (i.e., grouping
variable) to control for different baseline rates of the outcome. The general form of the mixed-
effects model is as follows:
Occupation Categorization ~ Face-Type + (1|Participant ID)
We also compared the fit of the primary model to a null (i.e., intercept-only) model
consisting of only the intercept and random effects terms. The general form of the null model is
as follows:

Occupation Categorization ~ 1 + (1|Participant ID)
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3.6 Results

3.6.1 Model 1 (Dominant Occupation Categorizations)
The overall model predicting categorization into dominant occupations was significant
(x2(1) = 231.15, p < 0.001; Table 2). Pre-rated dominant faces were significantly more likely
than non-dominant faces to be categorized into pre-rated, stereotypically dominant occupation

roles (b = 1.13, SE = 0.08, €= 3.11, p < 0.001, 95% CI [0.98, 1.29]; Figure 2).

Table 2 Summary of mixed effects logistic regression analysis predicting categorization
into dominant occupations (N = 109)

Predictor B SE ef 1/eB 95% ClI
Intercept -1.62*** - - - -
Face-Type 1.13%** 0.08 3.11 - [0.98, 1.29]
Note. Face-Type: Non-dominant face is the reference category. e?: odds ratio; 1/e: inverse odds
ratio.

*p <.001.
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Figure 1 Percentage of dominant occupation responses according to face-type

3.6.2 Model 2 (Non-Dominant Occupation Categorizations)

The overall model predicting categorization into non-dominant occupations was significant
(x%(1) = 23.46, p < 0.001; Table 3). Pre-rated non-dominant faces were significantly more likely
than dominant faces to be categorized into pre-rated non-dominant occupation roles (b = 0.38, SE

= 0.08, €8= 1.46, p < 0.001, 95% CI [0.22, 0.53]; Figure 3).

Table 3 Summary of mixed effects logistic regression analysis predicting categorization
into non-dominant occupations (N = 109)

Predictor B SE ef 1/e8 95% CI
Intercept -0.27 - - - -
Face-Type 0.38*** 0.08 1.46 - [0.22, 0.53]
Note. Face-Type: Dominant face is the reference category. e odds ratio; 1/eZ: inverse odds
ratio.

*p <.001.
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4 EXPERIMENT 2

As mentioned previously, Kleider and colleagues (2012) showed that individuals are
more likely to associate certain face-types with specific roles. The authors also demonstrated
that face-type biases can result in memory errors when faces are initially presented with
stereotype-inconsistent roles, such that during a memory test, certain face-types (e.g.,
prototypical Black males) are more likely to be inaccurately recategorized into certain negative
role-types (e.g., drug dealer) as compared to neutral or positive role-types (e.g., teacher) at recall.
The purpose of Experiment 2 was to extend the findings of Kleider and colleagues (2012) by
investigating whether this miscategorization effect in memory would occur for dominant face-
types as well, based on stereotypically dominant, high power role labels (e.g., surgeon, police

officer). Regarding accurate categorizations of dominant faces, controlling for the emotional
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expression of the face, the expectation is that during a memory test H2a) dominant faces will be
more likely than non-dominant faces to be accurately recategorized into the surgeon and/or
police officer roles compared to the non-dominant occupation roles (i.e., artist and grocery store
clerk). For miscategorizations in memory, it is expected that H3a) dominant faces initially
presented with the non-dominant roles (i.e., artist or grocery store clerk) will be more likely than
non-dominant faces to be miscategorized into the surgeon and/or police officer roles compared to
the non-dominant occupation roles (i.e., artist and grocery store clerk), controlling for the
emotional expression of the face.

Moreover, given that dominance has previously been associated with negative and
positive emotional expressions (Knutson, 1996; Ueda & Yoshikawa, 2018), and both structural
cues to dominance and emotional expressions have been previously shown to affect memory for
faces, an additional purpose of Experiment 2 was to introduce a further extension to the
paradigm used by Kleider et al. (2012) by the addition of manipulations of emotional expression
(i.e., happy and angry expressions) to assess whether face-type and emotional expressions
interact to influence recategorization of dominant face-types into specific roles (i.e., sociable
dominance = surgeon; aggressive dominance = police officer). Considering accurate
categorizations of happy faces, we predict that H2c) when these faces are initially presented with
the surgeon label, they will be more likely than negative (i.e., angry) faces to be accurately
recategorized into the surgeon role at recall, but only if the face is also dominant. For
miscategorizations of happy faces, we predict that H3c) when these faces are initially presented
with the police officer or non-dominant occupation labels, they will be more likely than negative
(i.e., angry) faces to be miscategorized into the surgeon role at recall, but only if the face is also

dominant. Additionally, regarding accurate categorizations of angry faces, the expectation is that
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H2d) when these faces are initially presented with the police officer label, they will be more
likely than positive (i.e., happy) faces to be accurately recategorized into the police officer role at
recall, but only if the face is also dominant. For miscategorizations of angry faces, the
expectation is that H3d) when these faces are initially presented with the surgeon or non-
dominant occupation labels, they will be more likely than positive (i.e., happy) faces to be

miscategorized into the police officer role at recall, but only if the face is also dominant.

4.1 Participants

Two hundred four participants (Negative condition: 62 participants; Positive condition:
71 participants; Neutral condition: 71 participants) were recruited from the Georgia State
University introductory psychology subject pool. Participants self-identified their age (range =
18 — 41, M = 19.1), gender (157 women, 44 men, 3 non-binary), and race/ethnicity (81 Black, 31
White, 47 Asian, 32 Hispanic or Latinx, 11 Bi/Multi-racial, 2 other/prefer not to respond). All

participants provided informed consent.
4.2 Materials

4.2.1 Category/Face Presentation

Four occupations and a pool of thirty-four faces, determined from the pre-ratings task as
the most and least dominant, were used. Three dominant and three non-dominant faces were
randomly selected from the larger pool of face stimuli and paired with each occupation (i.e.,
surgeon, police officer, artist, grocery store clerk). To ensure that no identifying information
present in the photos could be used to aide in the memory for certain faces, each photo was
cropped to include only the face and a small amount of hair, while also being presented in black
and white. The reasoning for including a small amount of hair was to prevent severely altering

the shape of the cranium.
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4.3 Procedure

Participants were informed that they would be seeing a series of White male faces,
presented in the middle of their screen, that had previously been determined by a group of
individuals as being potential actors for a movie about men in high-powered occupations. They
were told that their job was to pay close attention to the stimuli as they would have to remember
who was cast in each role in order to sort them into groups by power role later in the study.
After reading through the instructions, participants then passively viewed a series of randomly
presented neutral, positive, or negative faces that were blocked by occupation with the
occupation label presented above each face. The face-occupation pairs were presented
simultaneously for three seconds each. Additionally, the emotion manipulation was between-
subjects, and the presentation of occupation blocks will be counterbalanced across participants.
Once they viewed all the individual face-occupation pairs, they completed an unrelated distractor
task (i.e., mental rotation) for 10 minutes. At test, each previously viewed face was then
presented individually, in a random order, and participants were asked to indicate which

occupational role the target face was presented with earlier via keypress (1-4 = occupation roles).
4.4 Hypotheses

4.4.1 Accurate Categorizations (Hypothesis 2)

H2a. Dominant faces will be more likely than non-dominant faces to be accurately
recategorized into the surgeon and/or police officer roles compared to the non-dominant
occupation roles (i.e., artist and grocery store clerk), regardless of the emotional
expression of the face.

H2b. Non-dominant faces will be more likely than dominant faces to be accurately

recategorized into the non-dominant occupation roles (i.e., artist and grocery store clerk)
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compared to the dominant occupation roles (i.e., surgeon and police officer), regardless
of the emotional expression of the face.

H2c. Positive (i.e., happy) faces initially presented with the surgeon label will be more
likely than negative (i.e., angry) faces to be accurately recategorized into the surgeon role
at recall, but only if the face is also dominant.

H2d. Negative (i.e., angry) faces initially presented with the police officer label will be
more likely than positive (i.e., happy) faces to be accurately recategorized into the police

officer role at recall, but only if the face is also dominant.

4.4.2 Miscategorizations (Hypothesis 3)

H3a. Dominant faces initially presented with the non-dominant labels (i.e., artist or
grocery store clerk) will be more likely than non-dominant faces to be miscategorized
into the surgeon and/or police officer roles compared to the non-dominant occupation
roles (i.e., artist and grocery store clerk), regardless of the emotional expression of the
face.

H3b. Non-dominant faces initially presented with the dominant occupation labels (i.e.,
surgeon or police officer) will be more likely than dominant faces to be miscategorized
into the non-dominant occupation roles (i.e., artist and grocery store clerk) compared to
the dominant occupation roles (i.e., surgeon and police officer), regardless of the
emotional expression of the face.

H3c. Positive (i.e., happy) faces initially presented with the police officer or non-
dominant occupation labels will be more likely than negative (i.e., angry) faces to be

miscategorized into the surgeon role at recall, but only if the face is also dominant.
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H3d. Negative (i.e., angry) faces initially presented with the surgeon or non-dominant
occupation labels will be more likely than positive (i.e., happy) faces to be

miscategorized into the police officer role at recall, but only if the face is also dominant.

4.5 Data Analysis

Data analyses were conducted in R v4.0.3 (R Core Team, 2020) using the “multinom”
function available in the nnet package (Venables & Ripley, 2002), the “glmer” function in the
Ime4 package (Bates et al., 2015), and the “ANOVA” function in the stats package (R Core
Team, 2020). We first analyzed the likelihood of accurately categorizing (Model 1, H2a-H2d)
and miscategorizing (Model 2, H3a-H3d) dominant faces that differed in emotional expression
into stereotypically dominant occupation roles. To assess these categorization effects, we built
multinomial logistic regression models to assess the fixed effects of face-type (dominant vs. non-
dominant) and emotional expression (happy vs. angry) on the outcome variable of occupation
categorization (non-dominant roles vs. surgeon and police officer). A multinomial model
allowed for us to evaluate the likelihood of category membership using an outcome variable with
more than two categories. Thus, we compared the likelihood of a face being recategorized into
the surgeon or police officer roles compared to the non-dominant roles (reference category) that
were collapsed across to ease interpretation. Additionally, we included participant identification
as a random effects variable (i.e., grouping variable) to control for different baseline rates of the
outcome. The general form of the multinomial models for accurate and inaccurate
categorizations is as follows:

Non-Dominant vs. Surgeon/Police Officer ~ Face-Type*Expression + (1|Participant 11D)

We also compared the fit of the primary models to a null (i.e., intercept-only) model consisting

of only the intercept and random effects terms. The general form of the null models is as follows:



31

Non-Dominant vs. Surgeon/Police Officer ~ 1 + (1|Participant ID)

We then analyzed the likelihood of accurately categorizing (Model 3, H2b) and
miscategorizing (Model 4, H3b) non-dominant faces that differed in emotional expression into
stereotypically non-dominant occupation roles. To assess these categorization effects, we built
mixed effects logistic regression models to assess the fixed effects of face-type (dominant vs.
non-dominant) and emotional expression (happy vs. angry) on the outcome variable of
occupation categorization (dominant vs. non-dominant roles). Given that we hypothesized that
non-dominant faces would be more likely than dominant faces to be accurately categorized and
miscategorized into non-dominant roles over dominant roles, generally, we collapsed across each
type of occupation to form two aggregate occupation categories. Again, we included participant
identification as a random effects variable (i.e., grouping variable) to control for different
baseline rates of the outcome. The general form of the logistic regression models for accurate
and inaccurate categorizations is as follows:

Dominant vs. Non-Dominant ~ Face-Type*Expression + (1|Participant ID)
We also compared the fit of the primary models to a null (i.e., intercept-only) model
consisting of only the intercept and random effects terms. The general form of the null models is
as follows:

Dominant vs. Non-Dominant ~ 1 + (1|Participant ID)

4.6 Results
The dataset consists of a total of 3,192 trials. Participants made accurate categorizations
and inaccurate categorizations on 40.1% (Nrriais = 1279) and 59.9% (Nrriais = 1913) of trials,

respectively. Overall, participants were more likely to incorrectly recall face/occupation pairings.
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4.6.1 Model 1 (Accurate categorizations into dominant vs. non-dominant

occupations)

The overall model predicting accurate categorization into the surgeon and police officer
occupations relative to non-dominant occupations was not significant (x%(6) = 7.39, p = 0.29;
Table 4). However, pre-rated dominant faces were significantly more likely than non-dominant
faces to be correctly recategorized into the police officer role relative to the non-dominant
occupation roles (b = 0.44, SE = 0.20, e®=1.56, p < 0.05, 95% CI [0.04, 0.84]; right panel in
Figure 5), but not when comparing accurate recategorization into the surgeon role relative to the
non-dominant occupation roles. There was no significant effect of emotional expression or an
interaction between face-type and emotional expression on accurate recategorization into the

surgeon or police officer roles relative to the non-dominant occupation roles.

Table 4 Summary of multinomial logistic regression analysis predicting correct
categorizations into dominant vs. non-dominant occupations (N = 133)

Predictor B SE el 1/e? 95% ClI
Surgeon vs. Non-Dominant
Intercept -0.89*** - - - -
Face-Type 0.19 0.21 1.21 - [-0.23, 0.60]
Expression 0.10 0.19 1.10 - [-0.29, 0.48]
Face-Type x Expression  -0.08 0.28 0.93 1.08 [-0.63, 0.48]
Police vs. Non-Dominant
Intercept -0.89*** - - - -
Face-Type 0.44* 0.20 1.56 - [0.04, 0.84]
Expression 0.14 0.19 1.15 - [-0.24, 0.52]
Face-Type x Expression  -0.17 0.27 0.84 1.19 [-0.70, 0.36]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e?: odds ratio; 1/e”: inverse odds ratio.
***p < .001; *p < .05.
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Figure 3 Percentage of correct categorizations into various occupations according to
face-type and emotional expression (NDOccupation: Non-Dominant Occupations)

4.6.2 Model 2 (Miscategorizations into dominant vs. non-dominant occupations)
The overall model predicting miscategorization into the surgeon and police officer

occupations relative to non-dominant occupations was significant (x2(6) = 29.15, p < 0.001;
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Table 4)%. Pre-rated dominant faces were significantly more likely than non-dominant faces to be

miscategorized into the surgeon (b = 0.71, SE = 0.18, e®=2.03, p < 0.001, 95% CI [0.36, 1.05];

middle panel in Figure 6) and police officer (b = 0.61, SE = 0.16, e®=1.85, p < 0.001, 95% ClI

[0.31, 0.92]; right panel in Figure 6) roles relative to the non-dominant occupation roles. Positive

2 Model was significant after conducting a Bonferroni correction for multiple outcome comparisons.
Oadjusted = 0.01.
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(i.e., happy) faces were also significantly more likely than negative (i.e., angry) faces to be
miscategorized into the surgeon role relative to the non-dominant occupations roles (b = 0.39, SE
=0.18, e®=1.48, p < 0.05, 95% CI [0.05, 0.74]; middle panel in Figure 6), but no significant
effect of emotional expression was found for miscategorizations into the police officer role
relative to the non-dominant occupation roles.

The main effects of face-type and emotional expression on miscategorizations were
qualified by a significant two-way interaction between our predictors, but only for
recategorizations into the surgeon role (b = -0.65, SE = 0.24, =0.52, 1/e#=1.92, p < 0.01,
95% CI [-1.13, -0.18]; middle panel in Figure 6). As can be seen in Figure 6, the likelihood of
dominant and non-dominant faces being miscategorized into the surgeon role relative to the non-
dominant occupation roles did not really differ when the face was displaying a positive (i.e.,
happy) expression; however, dominant faces were significantly more likely than non-dominant
faces to be miscategorized into the surgeon role relative to the non-dominant occupation roles
when the face was displaying a negative (i.e., angry) expression. There was no significant
interaction between face-type and emotional expression on miscategorizations into the police

officer role relative to the non-dominant occupation roles.



Table 5 Summary of multinomial logistic regression analysis predicting
miscategorizations into dominant vs. non-dominant occupations (N = 132)
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Predictor B SE e’ 1/e8 95% CI
Surgeon vs. Non-Dominant
Intercept -1.32*%** - - - -
Face-Type 0.71*** 0.18 2.03 - [0.36, 1.05]
Expression 0.39* 0.18 1.48 - [0.05, 0.74]
Face-Type x Expression -0.65** 0.24 0.52 1.92 [-1.13,-0.18]
Police vs. Non-Dominant
Intercept -0.93*** - - - -
Face-Type 0.61*** 0.16 1.85 - [0.31, 0.92]
Expression 0.23 0.16 1.25 - [-0.08, 0.54]
Face-Type X Expression -0.31 0.22 0.73 1.37 [-0.74, 0.11]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the

reference category. e odds ratio; 1/e?: inverse odds ratio.

*xxp < 001; **p < .01; *p < .05.

NDOceupation Surgeon

Police Officer

/

s

% of Incorrect Categorizations

Non-Dominant Dominant  Non-Dominant
Face-Type

Expression
Negative

-8~ Positive

Figure 4 Percentage of incorrect categorizations into various occupations according to
face-type and emotional expression (NDOccupation: Non-Dominant Occupations)
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4.6.3 Model 3 (Accurate categorizations into non-dominant vs. dominant

occupations)

The overall model predicting accurate categorization into the non-dominant occupations
over the dominant occupations was not significant (yx2(3) = 5.70, p = 0.13; Table 6). There was
no significant effect of face-type or emotional expression on accurate recategorization into the
non-dominant occupation roles relative to the dominant occupation roles. The interaction effect

between face-type and emotional expression also was not significant (Figure 7).

Table 6 Summary of mixed effects logistic regression analysis predicting correct
categorizations into non-dominant vs. dominant occupations (N = 133)

Predictor B SE es 1/e8 95% CI
Intercept 0.20 - - - -
Face-Type -0.32 0.17 0.72 1.38 [-0.66, 0.01]
Expression -0.12 0.16 0.89 1.13 [-0.43,0.19]
Face-Type x Expression 0.13 0.23 1.13 - [-0.32, 0.57]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e?: odds ratio; 1/e”: inverse odds ratio.
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Figure 5 Percentage of correct categorizations into non-dominant occupations according
to face-type and emotional expression

4.6.4 Model 4 (Miscategorizations into non-dominant vs. dominant occupations)

The overall model predicting miscategorization into the non-dominant occupations over
the dominant occupations was significant (x%(3) = 27.10, p < 0.001; Table 7). Pre-rated
dominant faces were significantly less likely than non-dominant faces to be miscategorized into
the non-dominant occupation roles relative to the dominant occupation roles (b = -0.65, SE =
0.13,e8=0.52, 1/e5=1.92, p < 0.001, 95% CI [-0.92, -0.39]; Figure 8). Positive (i.e., happy)

faces were also significantly less likely than negative (i.e., angry) faces to be miscategorized into

3 Model was significant after conducting a Bonferroni correction for multiple outcome comparisons.
Oadjusted = 0.01.
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the non-dominant occupation roles relative to the dominant occupation roles (b = -0.30, SE =
0.13,eB=0.74, 1/e# = 1.35, p < 0.05, 95% CI [-0.56, -0.04]; Figure 8).

The main effects of face-type and emotional expression on miscategorizations were
qualified by a significant two-way interaction between our predictors (b = 0.45, SE = 0.18, e®=
1.57, p < 0.05, 95% CI [0.09, 0.82]; Figure 8). As shown in Figure 8, the likelihood of a
dominant face being miscategorized into a non-dominant occupation role was significantly
greater when displaying a positive (i.e., happy), rather than negative (i.e., angry), expression.
Conversely, the likelihood of a non-dominant face being miscategorized into a non-dominant
occupation role was significantly greater when displaying a negative (i.e., angry), rather than

positive (i.e., happy), expression.

Table 7 Summary of mixed effects logistic regression analysis predicting
miscategorizations into non-dominant vs. dominant occupations (N = 132)

Predictor B SE e? 1/e5 95% ClI
Intercept 0.41*** - - - -
Face-Type -0.65*** 0.13 0.52 1.92 [-0.92, -0.39]
Expression -0.30* 0.13 0.74 1.35 [-0.56, -0.04]
Face-Type x Expression  0.45* 0.18 1.57 - [0.09, 0.82]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e?: odds ratio; 1/e?: inverse odds ratio.
***p <.001; *p < .05.
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Figure 6 Percentage of incorrect categorizations into non-dominant occupations
according to face-type and emotional expression

5 DISCUSSION

Face-type bias refers to forming judgments about one’s character using cues derived from
the face without supporting data regarding actual, observable behavior. These judgments occur
quickly and can influence further perceptions of an individual and may affect decision-making in
various applied scenarios. A particularly pervasive judgment often ascribed to others based on
structural cues of the face is dominance (Oosterhof & Todorov, 2008). Most of the existing
research focuses on the laboratory and real-world effects of appearing structurally “dominant”,
but there is evidence to suggest that emotional expressions can influence perceptions of

dominance just as much as static cues. What previous studies have failed to address is how
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dominant face-types are perceived and remembered when they differ in explicit emotional
displays.

In two experiments, the way in which people perceive, judge, and make decisions about
dominant face-types was explored. Specifically, do people perceive certain faces to be more
dominant than others and if so, does this perception influence how these faces are categorized
and remembered? Further, are categorization and memory for dominant faces influenced by the
emotional expression of the face? The overarching goal of the present experiments was to build
upon prior theories regarding representations of multiple types of dominance by looking at the
joint and differential effects that invariant (i.e., facial features) and dynamic (i.e., emotional
expressions) cues of the face have on expectations of behavior and how these expectations of
behavior affect recall of a dominant face-type.

Consistent with our hypotheses, we found that faces perceived as dominant are more likely
than non-dominant faces to be associated with stereotypically dominant power roles (i.e.,
surgeon, police officer), and people relied on this stereotype-consistent information to guide
decision-making (i.e., recategorization) when memory was weak for previously encountered
face/occupation pairs. Contrary to our predictions, emotional expressions had relatively little
influence on categorization and memory. Overall, results suggest an associative link between a
dominant face-type and assumed power, regardless of emotional expression, that biases decision-
making when source memory fails. Each finding is discussed in more detail below, along with

the possible implications of having a dominant face-type in an applied setting.
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5.1 Findings

5.1.1 Experiment1

In Experiment 1, we hypothesized that H1a) pre-rated dominant faces would be more
likely than non-dominant faces to be categorized into pre-rated, stereotypically dominant
occupation/power roles (i.e., surgeon and police officer). The opposite was expected to occur for
H1b) pre-rated non-dominant faces, such that they would be more likely than dominant faces to
be categorized into pre-rated non-dominant occupation roles (i.e., artist and grocery store clerk).
We were specifically interested in showing proof of concept that people readily associate
dominant face-types with certain social category information (i.e., occupation roles/positions of
power) in the absence of any additional influence of dynamic aspects of the face (i.e., emotional
expression). Thus, we only used faces with neutral expressions to isolate responses to face-type
itself.

The results fully supported our hypotheses, such that pre-rated dominant and non-
dominant faces were significantly more likely to be categorized as believable and representative
of stereotypically dominant and non-dominant occupation roles, respectively, as described
above. A long line of research has examined the affordance of power to more dominant-looking
individuals in applied settings. For instance, individuals with more dominant-looking faces have
greater chances for electoral success among politicians (Olivola & Todorov, 2010); are likely to
be leaders in the business sector (Alrajih & Ward, 2014); and are more likely to be promoted in
rank within the military domain (Mazur et al., 1984; Mueller & Mazur, 1996). Yet, until now, it
was still unclear whether faces themselves effectively activated social category information
related to power — the current results suggest that this is the case. Our findings support the ideas

posited by Klatzky and colleagues (1982), such that occupation labels do appear to convey
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important facial information, while also expanding upon the findings of Kleider et al. (2012);
specifically, the strong category association between prototypically Black men and criminality,
by showing a new, explicit association between a dominant face-type and high-power occupation
roles. Although perceived dominance is often associated with assumed criminality,
untrustworthiness, and threat, for example, it appears that a structurally dominant face, in certain
contexts, may imply that an individual has the capability to hold a position of power more so
than a less dominant individual — and this extends beyond criminality and negative labels to

include positive power roles.

5.1.2 Experiment 2

It is suggested that emotional displays can individually serve as cues to multiple types of
dominance, but whether this is the case for structurally dominant faces that vary in emotion has
yet to be explored. Moreover, do these dynamic cues further influence/alter the category
associations between a structurally dominant appearance and assumed power? In Experiment 2,
we were interested in how pre-rated dominant faces that varied in emotional expression (i.e.,
positive/happy, negative/angry) were remembered and categorized (or miscategorized) according
to the stereotype-consistent or -inconsistent social category information (i.e., occupation/power

roles) that they were initially encoded with.

Effect of Face-Type, Controlling for Emotional Expression, on Memory

We first hypothesized that pre-rated dominant faces, controlling for emotional
expression, would be more likely than non-dominant faces to be H2a) accurately recategorized
and H3a) miscategorized into the surgeon and/or police officer roles compared to the non-
dominant occupation roles (i.e., artist and grocery store clerk) when initially presented with

stereotype-consistent (i.e., surgeon and/or police officer) and -inconsistent (i.e., artist and
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grocery store clerk) roles, respectively. On the other hand, we expected that pre-rated non-
dominant faces, controlling for emotional expression, would be more likely than dominant faces
to be H2b) accurately recategorized and H3b) miscategorized into the non-dominant occupation
roles (i.e., artist and/or grocery store clerk) compared to the dominant occupation roles (i.e.,
surgeon and police officer) when initially presented with stereotype-consistent (i.e., artist and/or
grocery store clerk) and -inconsistent (i.e., surgeon and police officer) roles, respectively.

Accurate Recategorizations. Inconsistent with our hypotheses (H2a, H2b), we did not
find an overall significant effect of face-type on accurate recategorizations into the dominant
(surgeon, police officer) or non-dominant (artist, grocery store clerk) occupation labels.
Although previous research shows that memory is enhanced for faces (e.g., Kleider et al., 2012)
and demographic information of target individuals (e.g., Skorinko & Spellman, 2013), for
example, when initially presented with stereotype-consistent information, the current pattern of
results is more aligned with the finding that people are more likely to only rely on stereotypic
expectancies and make misattributions when recollection is impaired (e.g., Sherman &
Bessenoff, 1999).

Interestingly, research suggests that memory should be enhanced for individuals who are
of greater importance, and it is particularly adaptive to be cognizant of status and threat
potentials in the environment (Mealey et al., 1996). Given that linear dominance hierarchies are
prevalent across many species, including humans (e.g., Bovet & Washburn, 2003), and the
association between dominance and threat (e.g., Kleider-Offutt et al., 2021), one would expect
that memory would be enhanced overall for dominant, relative to non-dominant, individuals in
the present study. While not of particular interest here, a post-hoc analysis (Appendix B Table

10) revealed that overall accuracy did not significantly differ for dominant and non-dominant
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faces. Why this is the case is unclear. Traditionally, dominance is discussed in terms of its
associated negative trait attributions, such as threat, untrustworthiness, and criminality; thus, it’s
possible that in the context of associated occupational roles, people may not have to be especially
attuned to the threat potential of a dominant face.

Miscategorizations. Building upon the findings from Experiment 1, we found partial
support for our hypotheses (H3a, H3b) regarding the miscategorization effects of pre-rated
dominant and non-dominant faces into stereotype-consistent occupation roles, controlling for
emotional expression. When individuals failed to accurately recall face/occupation pairings from
memory, dominant faces were significantly more likely than non-dominant faces to be
miscategorized into the surgeon and police officer roles relative to the non-dominant occupation
roles, while non-dominant faces were more likely to be miscategorized into non-dominant
occupation roles relative to the dominant roles. These findings further suggest an associative link
between a dominant face-type and assumed power. Moreover, this associative link appears to
serve as a heuristic when people make decisions about faces, such that structural features related
to dominance may act as a familiarity cue to assumed power that can be used as a “default” when
source memory fails.

The current results are in line with the extensive literature documenting the effects of
group stereotypes on memory for faces. For instance, Kleider et al. (2012) found that
prototypical Black faces, including White faces with more prototypically Black features, were
more likely to be miscategorized as drug dealers than teachers or artists when memory failed
because prototypically Black facial cues activated criminal stereotypes that were used to resolve
the lapse in memory. Accordingly, this activation of heuristics is possibly why studies find that

not only are people more likely to misidentify a prototypical Black man from a lineup after
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witnessing a crime than a less prototypical Black man (Knuycky et al., 2014), but Black men are
also more likely than White men to be misidentified as the perpetrator of a violent, but not non-
violent, crime (Oliver & Fonash, 2002). Findings such as these, along with those of the current
study, emphasize the overall impact that implicit face-type biases can have on subsequent
memory and decision-making in both laboratory and applied contexts.

Joint Effect of Face-Type and Emotional Expression on Memory

We also expected that the way in which dominant faces would be recategorized would
differ according to the emotional expression of the face. In other words, happy and angry faces
would differentially facilitate accurate and inaccurate recall of dominant face-types according to
the stereotype-consistency of the initial face/occupation pairing. Overall, we found partial
support for our hypotheses regarding how dominant faces would be recategorized when they
differed in displays of emotion, such that we only found an effect of emotion when
miscategorizing dominant faces into the surgeon role. Findings regarding recategorization are
discussed for each occupational category below.

Surgeon Role

Accurate Recategorizations. We first hypothesized that H2c) positive (i.e., happy) faces
initially presented with the surgeon (i.e., stereotype-consistent) label would be more likely than
negative (i.e., angry) faces to be accurately recategorized into the surgeon role at recall, but only
if the face was also dominant. Consistent with other findings discussed previously, there was no
significant joint effect of emotional expression and dominance on accurate recall; suggesting that
participants did not rely on the combined cues of expression and facial structure when correctly

remembering face/occupation pairings.
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Miscategorizations. We also expected that H3c) when positive faces were originally
presented with the police officer or non-dominant (i.e., stereotype-inconsistent) occupation roles,
they would be more likely than negative faces to be miscategorized into the surgeon role at
recall, but only if the face was also dominant. Intriguingly, dominant faces were significantly
more likely than non-dominant faces to be miscategorized into the surgeon role, relative to the
non-dominant occupation roles, but only when the face was displaying a negative (i.e., angry)
expression. Indeed, an associative link between dominance and power, particularly in the context
of a surgeon, was still utilized as a familiarity cue for decision-making when memory was weak,
but the effect of emotion on miscategorization was in opposition of our prediction.

Why would participants misremember angry dominant faces as being initially presented
as a surgeon? A potential avenue of interpretation centers around distrust of medical
professionals. The US has a long history of racial disparities in healthcare, and this has resulted
in Black Americans, specifically, being more distrustful of the healthcare system (Armstrong et
al., 2013). Given that the current sample was nearly 40% Black, and roughly 85% non-White,
it’s possible that they held strong, negative associations between dominance and the assumed
power of a surgeon that was intensified by negative expressions of emotion. This would also be
in line with general findings of associations between perceived dominance and untrustworthiness
(Oosterhof & Todorov, 2008). Additionally, research shows that surgeons score higher in
neuroticism (i.e., tendency toward negative emotions, degree of emotional stability) than non-
surgeons (Whitaker, 2018), so it’s possible that the activation of the surgeon role by a dominant
face-type was exacerbated by emotional cues to the stereotypical neurotic personality of a
surgeon.

Police Officer Role
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Accurate Recategorizations. Regarding accurate recall into the police officer role, we
first predicted that H2d) negative (i.e., angry) faces initially presented with the police officer
(i.e., stereotype-consistent) label would be more likely than positive (i.e., happy) faces to be
accurately recategorized into the police officer role at recall, but only if the face was also
dominant. Consistent with our other results, the way in which dominant faces were accurately
recategorized into the police officer role was not dependent upon the emotional expression of the
face. Again, suggesting that accurate recall was not contingent upon stereotyped associations
between facial dominance and assumed power.

Miscategorizations. For miscategorizations into the police officer role, we predicted that
H3d) when negative faces were originally presented with the surgeon or non-dominant (i.e.,
stereotype-inconsistent) occupation labels, they would be more likely than positive faces to be
miscategorized into the police officer role at recall, but only if the face was also dominant.
Inconsistent with our hypothesis, we found that expressions of emotion did not play a significant
part in how dominant faces were recategorized into the police officer role. Thus, people were
more likely to miscategorize any dominant face as a police officer, and this pattern was similar
for both happy and angry displays of emotion. It seems that our sample of participants
conceptualized the faces of police officers as more structurally dominant in appearance and, thus,
may have relied more heavily on this featural conceptualization when source memory failed.

It is not clear why our negative expression manipulation did not produce results
consistent with our hypothesis, however. The positive relationship between dominance and
physical strength is well-documented in the literature (e.g., Gallup et al., 2010; Penton-Voak &
Chen, 2004; Toscano et al., 2016), and there is even evidence to suggest structural similarities

between physically strong and dominant faces. Specifically, facial width-to-height ratio is found
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to influence judgments of dominance (Lefevre et al., 2014; Toscano et al., 2016), strength
(Hehman et al., 2015), and physical aggression (e.g., Carré & McCormick, 2008; Geniole et al.,
2014). James and colleagues (2020) posit that the function of law enforcement is based in the
lawful authority to utilize force to ensure public safety. With this in mind, one would suspect that
to adequately perform one’s duties as a police officer, they must be deemed capable of exerting
force if necessary. Thus, given that participants were more likely to miscategorize any dominant
face as a police officer, and the pattern was similar for happy and angry faces, it’s possible that
the reliance on the stereotyped association between a dominant face-type and the police officer
category may have been facilitated by structural cues to physical strength, rather than emotional
expressions, when an error occurred in deducing the source of the memory for a face/occupation

pair.

5.1.3 Summary of Findings

Overall, our results do not provide strong preliminary evidence that emotional
expressions alter the way in which a dominant face-type is perceived, specifically regarding the
activation of multiple types of dominance; namely, sociable and aggressive dominance. But
dominant faces did show strong category associations with the surgeon and police officer roles,
which were pre-rated as dominant and powerful occupations, however. Moreover, when an error
in source memory occurred for face/occupation pairings, participants “defaulted” to stereotyped
category associations of dominant face-types to inform their decision-making. The same reliance
on stereotyped information was not present for accurate recategorizations. As the pattern of
results were not the same when miscategorizing dominant faces into the surgeon and police
officer roles, it is possible that people may conceptualize the “prototypical” face of various

power roles differently. For instance, emotional expressions facilitated miscategorizations of
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dominant faces into the surgeon role but not the police officer role. Building off these results,
one could assume that people may give more weight to emotional cues to assumed intention and
personality, for example, when conceptualizing a mental representation of a surgeon; whereas
people may place more emphasis on static facial features that signify dominance, and possibly
physical strength and aggression, when constructing their representation of a police officer.
While beyond the scope of the current study, future research could explore more specific
face/occupation category associations that may be facilitated by the assumed
behavioral/character and personality traits associated with dominance. Lastly, although not
assessed or hypothesized here, mental representations, and the degree to which they’re relied
upon, may differ according to the social category information (e.g., race, age, gender) and views
(e.g., political affiliation, distrust of various occupations) of the perceivers themselves (see Lloyd

et al., 2020).

5.2 Limitations and Future Directions

The present studies only utilized images of White males to better isolate the effects of
face-type and expression on categorization and memory. Possibly, participants were not
categorizing based on dominance alone, such that the race of the face itself may have factored
into their conceptualization of what a stereotypical police officer or surgeon looks like. Future
studies should extend this paradigm to include different race faces (e.g., Black, Hispanic/Latinx)
to assess whether the effects found here persist when controlling for race or are exacerbated for
different races. Additionally, our faces were considered relatively young. In real world settings,
our work force is very diverse in age, and leadership roles are often occupied by older
individuals due to increased experience. Thus, it’s probable that our findings could have also

been exacerbated by the inclusion of older faces.



50

Furthermore, although we wanted to limit carryover effects regarding our manipulation of
emotional expression, such that the facial expression (happy, angry, or neutral) presented to
participants was consistent from encoding to recall, it’s conceivable that we were unable to
effectively isolate the effect of emotional expressions on recategorization. We may have found a
stronger effect of expression on how face-types were remembered and recategorized if the
manipulation was only present at test. Finally, given that it is difficult to disentangle dominance
from related constructs, such as prestige (Maner, 2017), physical strength (Toscano et al., 2016),
trustworthiness (Oosterhof & Todorov, 2008), and affiliation (Knutson, 1996), for example, it’s
possible that these factors may also influence the various stereotyped category associations of a

dominant face-type.

5.3 Implications

While the present studies focused on category associations between perceived dominance
and assumed power according to occupation, it’s important to draw attention to the other applied
contexts in which reliance on stereotypes related to dominance may affect decision-making.
Whereas we only focused on the effect of dominance on categorization and memory in White
faces to isolate responses to face-type itself, there is recent evidence of a crossover between what
features of the face are considered prototypically dominant and Black (Kleider-Offutt et al.,
2021). We know that Black men are particularly vulnerable to face-type bias, and are more likely
to be associated with violence, aggression, threat, and criminality (e.g., Devine, 1989; Eberhardt
et al., 2004; Kleider et al., 2012). We also know that people are more likely to falsely identify a
prototypical Black male as the perpetrator from a line-up than a less prototypical Black male
(Knuycky et al., 2014). As found in Kleider et al. (2012), prototypically Black men have strong

category associations with criminality that can be used as a heuristic when memory is weak.



51

Given that perceived dominance is also associated with criminality (Flowe, 2012), it’s possible
that dominant face-types may have similarly strong category associations with criminality that
may make them susceptible to misidentifications in criminal cases. Whether this is the case is
unknown, but the present results show that people do rely on structural indicators of dominance
to guide decision-making when memory fails; suggesting that face-type biases related to
dominance could influence any decision-making process in which perceived dominance may be

implicitly relevant to the perceiver (e.g., political elections, eyewitness identification).
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APPENDICES

Appendix A

As our comparison group, we assessed the likelihood of accurately categorizing (Model 5)
and miscategorizing (Model 6) dominant faces presented with neutral expression into
stereotypically dominant occupation roles. To assess these categorization effects in the absence
of an emotional expression manipulation, we built multinomial logistic regression models to
assess the fixed effect of face-type (dominant vs. non-dominant) on the outcome variable of
occupation categorization (non-dominant roles vs. surgeon and police officer). Additionally, we
included participant identification as a random effects variable (i.e., grouping variable) to control
for different baseline rates of the outcome. The general form of the multinomial models for
accurate and inaccurate categorizations of neutral faces is as follows:

Non-Dominant vs. Surgeon/Police Officer ~ Face-Type + (1|Participant ID)

We also compared the fit of the primary models to a null (i.e., intercept-only) model consisting
of only the intercept and random effects terms. The general form of the null models is as follows:

Non-Dominant vs. Surgeon/Police Officer ~ 1 + (1|Participant ID)

Appendix A.1 Model 5 (Accurate categorizations into dominant vs. non-dominant

occupations for Neutral faces)

The overall model predicting accurate categorization of neutral faces into the surgeon and
police officer occupations relative to non-dominant occupations was not significant (x%(2) =
2.52, p = 0.28; Table 8). There was no significant effect of face-type on accurate recategorization
of neutral faces into the surgeon or police officer roles relative to the non-dominant occupation

roles (Figure 9).
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Table 8 Summary of multinomial logistic regression analysis predicting correct
categorizations of neutral faces into dominant vs. non-dominant occupations (N = 71)

Predictor B SE e? 1/e8 95% ClI
Surgeon vs. Non-Dominant
Intercept -0.93 - - - -
Face-Type 0.31 0.20 1.36 - [-0.08, 0.70]
Police vs. Non-Dominant
Intercept -0.55 - - - -
Face-Type 0.16 0.18 1.17 - [-0.20, 0.51]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e odds ratio; 1/e?: inverse odds ratio.

NDOccupation Surgeon Police Officer

IS
e

% of Correct Categorizations
for Neutral Faces

/

T T v T T T
Non-Dominant Dominant Non-Dominant Dominant Non-Dominant Dominant

Face-Type
Figure 7 Percentage of correct categorizations of neutral faces into various occupations
according to face-type (NDOccupation: Non-Dominant Occupations)
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Appendix A.2 Model 6 (Miscategorizations into dominant vs. non-dominant
occupations for Neutral faces)

The overall model predicting miscategorization of neutral faces into the surgeon and
police officer occupations relative to non-dominant occupations was significant (x%(2) = 19.88, p
< 0.001; Table 9)*. Pre-rated neutral, dominant faces were significantly more likely than non-
dominant faces to be miscategorized into the surgeon (b = 0.57, SE = 0.17, €8=1.77, p < 0.001,
95% CI [0.24, 0.90]; middle panel in Figure 10) and police officer (b = 0.55, SE = 0.14, eB =
1.74, p <0.001, 95% CI [0.27, 0.83]; right panel in Figure 10) roles relative to the non-dominant

occupation roles.

Table 9 Summary of multinomial logistic regression analysis predicting
miscategorizations of neutral faces into dominant vs. non-dominant occupations (N = 71)

Predictor B SE es 1/e8 95% CI
Surgeon vs. Non-Dominant
Intercept -1.11 - - - -
Face-Type 0.57*** 0.17 1.77 - [0.24, 0.90]
Police vs. Non-Dominant
Intercept -0.66 - - - -
Face-Type 0.55*** 0.14 1.74 - [0.27, 0.83]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e?: odds ratio; 1/e?: inverse odds ratio.
***p < .001.

4 Model was significant after conducting a Bonferroni correction for multiple outcome comparisons.
Oadjusted = 0.03.



NDOccupation Surgeon Police Officer

.
=]

% of Incorrect Categorizations
for Neutral Faces

w
=1

20% 4

T T T T T T
Non-Dominant Dominant Non-Dominant Dominant Non-Dominant Dominant

Face-Type

Figure 8 Percentage of incorrect categorizations of neutral faces into various
occupations according to face-type (NDOccupation: Non-Dominant Occupations)
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Table 10 Summary of mixed effects logistic regression analysis predicting overall
categorization accuracy (N = 133)

Predictor B SE e’ 1/e8 95% CI
Intercept -0.43*** - - - -
Face-Type -0.12 0.07 0.88 1.13 [-0.26, 0.02]
Expression 0.17* 0.07 1.18 - [0.03, 0.31]

Note. Face-Type: Non-dominant face is the reference category; Expression: Negative is the
reference category. e?: odds ratio; 1/e?: inverse odds ratio.
*p <.05; ***p <.001.

N
B

Expression

Negative

-8~ Positive

% of Overall Categorization Accuracy
w B

T T
Non-Dominant Dominant

Face-Type

Figure 9 Percentage of overall categorization accuracy according to face-type and
emotional expression
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Appendix C

Effect of Emotional Expression, Controlling for Face-Type, on Memory

Although we did not expect for the emotional expression of the face to individually
influence how face-types related to dominance were remembered and recategorized at test, we
discuss the effects here for completion.

Accurate Recategorizations. Similarly to the findings of accurate recategorizations
according to face-type, there was no significant effect of emotional expression (smiling, angry)
on accurately recategorizing a face a test, controlling for face-type. Again, participants likely did
not have to rely on stereotypes related to explicit emotional expressions when they could
correctly determine the contextual source (i.e., occupation label) that they originally encountered
a face with.

Previous research finds conflicting evidence regarding which emotions individuals have
enhanced memory for. Some suggest that people have better memory for happy (D’ Argembeau
& Van der Linden, 2007) and positive faces generally (Shimamura et al., 2006), while others
find that people have better recollection for generally negative (Johansson et al., 2004) and
fearful (Sergerie et al., 2005) faces. While the current study was not interested in the effects of
emotion on overall identification accuracy, a post-hoc analysis revealed that participants did
have significantly better memory for happy, compared to angry, faces (Appendix B Table 10).
So, while their overall memory was better for happy faces, it’s likely that they just weren’t using
this information to guide their recategorizations.

Miscategorizations. Regarding the main effect of emotional expression on
miscategorizations, controlling for face-type, happy faces were significantly more likely than

angry faces to be miscategorized as surgeons, relative to the non-dominant occupation roles,



67

while angry faces were significantly more likely than happy faces to be miscategorized into the
non-dominant, relative to the dominant, occupation roles.

These findings complement the work of Ueda & Yoshikawa (2018) who found that
smiling faces were rated as more dominant than their angry counterparts in a two-person
interaction; positing an association between smiling faces and confidence and composure that
can result in increased perceptions of dominance. But why would we see a similar pattern of
results when assessing memory for faces presented individually, rather than relative to another
face? There is evidence to suggest that life satisfaction/happiness increases with occupational
prestige (Choi & Lim, 2020). Thus, it’s possible that, when memory was weak, participants may
have relied on preconceived notions about the general well-being of those in various occupations
to inform their categorizations, at least to some degree. Indeed, one would expect an individual
to express more positivity when holding a prestigious, relative to lower-level, occupation/role in
which they are afforded financial security, access to resources, respect, and admiration (see

Maner, 2017).



