Running head: NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

In press, Journal of Personality and Social Psychology

Two signals of social rank: Prestige and dominance are associated with distinct nonverbal

displays

Zachary Witkower
Jessica L. Tracy

University of British Columbia

Joey T. Cheng

University of Illinois at Urbana-Champaign

Joseph Henrich

Harvard University

Address Correspondence to:

Zachary Witkower

Department of Psychology
University of British Columbia
2136 West Mall

Vancouver, BC Canada V6T 1Z4
Zak.Witkower@psych.ubc.ca



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Abstract

Converging evidence suggests that high rank is communicated through various nonverbal
behaviors (e.g., expansiveness) but prior studies have not examined whether two distinct forms
of high rank—known as prestige and dominance—are communicated through distinct nonverbal
displays. Given the divergent messages that prestigious and dominant leaders need to send in
order to attain and retain their place in the social hierarchy, theoretical accounts would suggest
that individuals use distinct sets of nonverbal behaviors to communicate these two forms of high
rank. In the present research, we tested this hypothesis in seven studies, using carefully
controlled experimental designs (Studies 1, 2, 3, 4a, and 4b) and the assessment of spontaneously
displayed nonverbal behaviors that occurred during a lab-based group interaction (Study 5) and a
real-world political contest (Study 6). Results converged across studies to show that prestige and
dominance strategies are associated with distinct sets of nonverbal behaviors, which are largely
consistent with theoretical predictions. Specifically, prestige, or the attainment of rank through
earned respect, and dominance, or the use of intimidation and force to obtain power, are
communicated from different head positions (i.e., tilted upward vs. downward), smiling
behaviors (i.e., presence vs. absence of a symmetrical smile), and different forms of bodily
expansion (i.e., subtle chest expansion vs. more grandiose space-taking). These findings provide
the first evidence for two distinct signals of high rank, which spontaneously emerge in social

interactions and guide social perceptions and the conferral of power.
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Two signals of social rank: Prestige and dominance are associated with distinct nonverbal
displays

Many species across the animal kingdom use distinctive, readily interpreted nonverbal
displays to signal high social rank (Ballentine, Searcy, & Nowicki, 2008; de Waal, 2007,
deCarvalho, Watson, & Field, 2004; Goodall, 1986). Humans, too, convey their rank through
easily understood nonverbal behaviors, such as increased bodily expansiveness and expressions
of pride (Tracy & Matsumoto, 2008; Shariff & Tracy, 2009; Gifford 1991; Hall et al., 2005). In
humans, however, high rank appears to come in more than one form (Henrich & Gil-White
2001). A growing body of research suggests that people attain social rank via two different
strategies, both of which effectively promote influence over others and shape others’ attention,
yet which result in notably different forms of leadership (Cheng, Tracy, Foulsham, Kingstone, &
Henrich, 2013; Cheng, Tracy, & Henrich, 2010; Maner & Case, 2016; von Rueden, Gruven,
Kaplan, 2008). These strategies have been labeled prestige, which involves the demonstration of
knowledge and expertise to earn respect and freely chosen followership, and dominance, which
involves the use of aggression and intimidation to induce fear and forced deference (Cheng et al.,
2010; Cheng & Tracy, 2014; Henrich & Gil-White, 2001). Both strategies have been shown to be
positively related to a third, distinct construct: generalized high rank, also known as social
influence, or the possession of power over others (Cheng et al., 2013).

Although a large body of research has examined the nonverbal behaviors that humans use
to communicate generalized high rank (e.g., Hall et al., 2005), these studies have tended to
amalgamate prestige and dominance, along with several other rank-related terms, such as status,
influence, leadership, wealth, verticality, and SES (see Cheng et al., 2013; Cheng & Tracy, 2013;

Ellyson & Dovidio, 1985; Hall et al., 2005). In contrast, no prior studies of which we are aware



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

have tested whether these two distinct forms of high rank are associated with distinctive
behavioral displays. Although there are likely adaptive benefits to communicating generalized
high rank, there are also evolutionary reasons to expect prestige and dominance to be associated
with discriminable nonverbal displays (Henrich & Gil-White, 2001; Panchanathan, 2010).
Why Communicate High Rank?

Across species, a variety of adaptive benefits accrue to those who effectively send and
receive signals of high rank through readily identified nonverbal displays. Individuals who can
successfully communicate their own deservedness of power are likely to receive increased social
influence and attention (Cashdan, 1998; Cheng et al., 2013; Foulsham, Cheng, Tracy, Henrich, &
Kingstone, 2010), a greater allocation of potentially scarce resources (Brown & Maurer, 1986;
Cole, 1981), higher quality mates (Apicella, Feinberg, & Marlowe, 2007; Vacharkulksemsuk et
al., 2016; von Rueden & Jaeggi, 2016; von Rueden, Gurven, & Kaplan, 2010), and deference
(Fromme & Beam, 1974; Holland, Wolf, Looser, & Cuddy, 2017; Sell, Cosmides, & Tooby,
2014; von Rueden et al., 2010). Conversely, an ability to recognize high rank in others can help
avoid potentially costly agonistic encounters (Ellyson & Dovidio, 1985; Lieberz et al., 2017;
Stirrat, Stulp, & Pollet, 2012; Tiebicky et al., 2015; Trebicky, Havlicek, Roberts, Little, &
Kleisner, 2013) as well as facilitate social learning opportunities (Birch, Akmal, & Frampton,
2010; Chudek, Heller, Birch, & Henrich, 2012; Martens, Tracy, & Shariff, 2012; Martens &
Tracy, 2014; Over, Carpenter, Spears, & Gattis, 2013), the identification of desirable mates
(Fink, Neave, & Seydel, 2007; Havlicek, Roberts, & Flegr, 2005), and power maneuvering
(Muller & Mazur, 1997; Todorov, 2005).

A large body of research suggests that humans reliably communicate high rank to

conspecifics using two overlapping sets of nonverbal behaviors (Hall et al., 2005; Shariff &
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Tracy, 2009; Tiedens & Fragale, 2003; Tracy & Matsumoto, 2008).! First, high ranking
individuals tend to show open and expansive bodily displays, including chest expansion, arm
movements extended outward, open leg positions, wide stances, hands behind the head with
elbows out, and other physically enlarging behaviors (Hall et al., 2005). These same behaviors
are perceived as indicative of high-rank by signal receivers, and result in rank conferral
(Anderson & Kilduff, 2009; Marsh, Yu, Schechter, & Blair, 2009; Tiedens & Fragale, 2003).
Furthermore, expansive nonverbal behaviors have been shown to communicate high rank across
diverse populations (Bente, Leuschner, Issa, & Blascovich, 2010; Hwang, Matsumoto, Yamada,
Kosti¢, & Granskaya, 2016) and in several different species, including chimpanzees (Goodall
1986; de Waal, 2007), great tits (Verbeek, Boon, & Drent, 1996), and dome spiders (deCarvalho,
Watson, & Field, 2004). These findings suggest that, at a broad level, bodily expansion may be
an evolved signal of high rank—Iikely as a result of a more ancient association between sheer
size and coercive power (Blaker & van Vugt, 2014; Marsh et al., 2009; Stulp, Buunk, Verhulst,
& Pollet, 2015).

Second, individuals who have increased in rank also tend to display the emotion
expression of pride, which features arms extended out from the body, with hands either on hips
or raised above the head with clenched fists, chest expanded, head tilted slightly upward, and a
small smile (Tracy & Matsumoto, 2008; Tracy & Robins, 2004; 2007a; 2008). Given that pride
is a prototypical emotional response to success, and may function in part as an internal barometer
of success (Weidman, Tracy, & Elliott, 2016), it is not surprising that this display is
automatically and cross-culturally associated with perceptions of high rank (Fessler 1999;
Shariff, Tracy, & Markusoff, 2012; Shariff & Tracy, 2009; Tracy, Shariff, Zhao, & Henrich,

2013). Furthermore, the pride expression has been shown to trigger automatic associations with
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concepts related to the possession of knowledge and expertise (Martens, 2014; Martens & Tracy,
2013; Birch, Akmal, & Frampton, 2010), and, presumably because those who possess knowledge
make good social models (Henrich & Gil-White, 2001; Panchanathan, 2010), the pride
expression cues copying and social learning (Martens & Tracy, 2013). Although expansiveness
is an important part of the pride expression, Shariff and Tracy (2009) found that perceptions of
high rank made on the basis of pride expressions do not emerge solely as function of observed
expansiveness.

There is thus good evidence to suggest that expansive behavioral displays in general and
the pride expression in particular evolved to communicate high rank. In all of these prior studies,
however, social rank has been treated as a uni-dimensional construct. Researchers have assessed
rank perceptions using a variety of terms (e.g., power, dominance, status), but often in
inconsistent ways and without providing clear definitions (for reviews, see Cheng et al., 2013;
Cheng & Tracy, 2014; Ellyson & Dovidio, 1985). This practice likely resulted from a
longstanding absence of clearly defined rank-related constructs within the psychological or
behavioral science literature. However, in light of recent research delineating two distinct forms
of high rank, the time is ripe to examine whether these different patterns of rank attainment and
leadership are associated with distinct nonverbal displays.

Why Might Humans Use Distinct Signals to Communicate Prestige and Dominance?

Signaling to conspecifics one’s dominance or one’s prestige, as opposed to sending a
message of undifferentiated high rank, is likely to confer specialized adaptive benefits.
According to evolutionary accounts, prestigious leaders tend to be empathic and helpful toward
followers (Henrich, Chudek, & Boyd, 2015; Henrich, 2015); in fact, their status is often directly

predicated on their willingness to share what they know with subordinates (Cheng et al., 2013;
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Cheng et al., 2010). As a result of their kindness and generosity, these leaders tend to be adored
or revered by followers, who willingly defer to them (Cheng et al., 2010; Henrich & Gil-White,
2001; Maner & Case, 2016; Maner & Mead, 2010; von Rueden et al., 2008). By communicating
their prestige to followers through a recognizable nonverbal display, these individuals might
effectively inform others that they possess knowledge or skills that should be copied, and also
that they are likely to treat followers with warmth and compassion.

In contrast, dominant leaders’ power derives primarily from intimidation or coercion;
group members typically defer to dominants not because they want to, but because they feel
threatened by the potential consequences of non-compliance (Cheng et al., 2013; Cheng et al.,
2010; Cheng & Tracy, 2014; von Rueden et al., 2008). In order to retain their influence,
dominants therefore need to induce fear in followers; if subordinates do not perceive them as
threatening, they will not grant them power.? By communicating a willingness to inflict harm
without actually engaging in an agonistic encounter, dominance signalers might acquire a boost
in rank while avoiding the costs of physical altercations (assuming a subordinate decides not to
challenge the dominant). In fact, numerous species use nonverbal signals of dominance to attain
rank while avoiding unnecessary agonistic encounters (Blaker & van Vugt, 2014; Johnstone &
Norris, 1993; Smith & Price, 1973).

Given the distinct social messages that prestigious and dominant leaders need to send in
order to retain their power — kindness, empathy, and knowledge or competence on the one hand,
and threat, intimidation, and strength on the other— it is likely that these two forms of leadership
would be associated with distinct signals, including nonverbal ones. This expectation is further
supported by the fact that prestigious leaders would suffer costs from inadvertently

communicating dominance: fearful followers would avoid them rather than seek them out as
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social models, resulting in a loss of status earned from freely chosen deference. Correspondingly,
dominant leaders who inadvertently communicate prestige would undercut their ability to elicit
fear and intimidation by instead conveying warmth and approachability.

It would likewise be adaptive for subordinate group members to reliably distinguish
between leaders’ displays of prestige and dominance. Group members benefit from copying and
therefore closely following prestigious leaders, but that is less likely to be the case for
dominants. In fact, those who copy a dominant leader may be perceived by the leader as a threat
or source of competition, which could generate an aggressive response (Maner & Mead, 2010).
Furthermore, copying a dominant’s aggressive tendencies could have high physical costs if the
subordinate does not possess the physiological prowess to win fights (Sell, Hone, & Pound,
2012; Sell, 2011). Correspondingly, although in a dominance hierarchy subordinates’ survival is
often predicated on their ability to appease leaders while simultaneously avoiding them to evade
conflict, avoiding a prestigious leader results in lost learning opportunities (Maner & Case,
2016). In short, correctly identifying distinct displays of dominance and prestige would allow
observers to engage in appropriate approach or avoidance responses toward high-ranking
individuals.

Given these potential benefits of displaying and recognizing prestige and dominance
through distinct nonverbal displays, we predict that these two forms of leadership will be
associated with distinct sets of recognizable nonverbal behaviors, which will be spontaneously
displayed during social interactions, and used by observers to form accurate impressions of
leaders’ particular rank-attainment strategy. Although a large body of research has identified a
number of behaviors that communicate high rank, and one set of studies found that dominant

(but not prestigious) individuals effectively use distinct vocal cues (dynamically lowering their



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

pitch over the course of an interaction) to convey their particular form of high rank (Cheng,
Tracy, Ho, & Henrich, 2016), no prior studies have examined whether prestige and dominance
are communicated with visually distinct nonverbal displays.

What should Distinct Nonverbal Displays of Prestige and Dominance Look Like?

One way to conceptualize the distinction between prestige and dominance is with the
interpersonal circumplex of agency and communion (Wiggins, 1979; Wiggins, Trapnell, &
Phillips, 1988). Both prestige and dominance are highly agentic strategies, as both involve the
attainment of influence and power over others (Cheng et al., 2013; Cheng, Tracy, & Henrich,
2010). The two strategies differ, however, in communion. Prestige involves the demonstration of
warmth, caring, and prosociality (i.e., highly communal behaviors), whereas dominance involves
aggressive, apathetic and antisocial behaviors (i.e., low communal behaviors; Cheng et al., 2010;
DesJardins, Srivastava, Kufner, & Back, 2015; Locke & Heller, 2017; Waal-Andrews, Gregg, &
Lammers, 2015). Building on this account, we would expect both dominance and prestige to be
communicated from behaviors that convey high agency, but differ in their association with
behaviors that convey communion.

Nonverbal Behaviors Related to Both Dominance and Prestige

Given the large body of evidence showing a strong association between high rank and
expansiveness or size (Hall et al., 2005; Yap, Mason, & Ames, 2013), we expect expansive
bodily displays to be a signal of agency, and thus associated with both prestige and dominance.
Furthermore, expansive displays function to increase the apparent physical size of displayers
(Marsh et al., 2009), and larger individuals are perceived as both more prestigious and more
dominant (see Blaker & van Vugt, 2014). Studies have shown, for example, that larger

individuals are perceived as more intelligent and better leaders, consistent with prestige
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strategists (Blaker & van Vugt, 2014; Blaker et al., 2013; Case & Paxson, 2008; Lukaszewski,
Simmons, Anderson, & Roney, 2016), but also as possessing an increased likelihood of winning
agonistic encounters, consistent with dominance (Archer & Thanzami, 2007; Olweus, 1994;
Parker, 1974; Thomsen, Frankenhuis, Ingold-Smith, & Carey, 2011; Matsumoto & Hwang,
2012). Expansive and enlarging behaviors that are likely to communicate agency include body
and arm movements that increase the physical size of the signaler, such as arms extended
outward from the body with hands on hips or raised in the air (Shariff & Tracy, 2009; Tracy &
Matsumoto, 2008; Tracy & Robins 2004; 2007a), as well as widened stance, expansive chest,
and extending one’s legs out from the body (Gifford, 1991, 1994; Hall et al., 2005; Rule, Adams
Jr, Ambady, & Freeman, 2012; Tracy & Robins 2004; 2007a).
Nonverbal Signals of Prestige

We expect that behaviors known to communicate high communion or warmth will be
part of a distinct prestige display. The most prototypical nonverbal signal of communion is
smiling, which we broadly define as symmetrical activation of Action Unit 12 (i.e., AU 12, or
zygomatic major; Ekman & Friesen, 2002). Smiling has been shown to increase perceptions of
warmth and liking (Bayes, 1972; Gifford, 1994; Guerrero, 2005; Krumhuber et al., 2007; Lau,
1982), and is used to convey closeness among interactants (Mehrabian, 1971; Martin,
Rychlowska, Wood & Niedenthal, 2017). Smiling has also been shown to precipitate prosocial
behavior (Mehu, Grammer, & Dunbar, 2007) and signal affiliative motivations (Fridlund, 1991,
Kraut & Johnston, 1979). Finally, smiling decreases perceptions of aggression and hostility
(Kraus & Chen, 2013), which must be avoided by those who wish to communicate prestige
(Cheng et al., 2013; but see Ketelaar et al., 2012).

A second potential prestige behavior is upward head tilt, which is also likely to increase

10
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perceptions of communion and affiliation. Individuals who tilt their heads upward are perceived
as experiencing greater happiness and less sadness (Mignault & Chaudhuri, 2003), both of which
increase interpersonal liking (Lyubomirsky, King, & Diener, 2005). Upwards head tilt also
increases recognition rates for several positive emotions, including happiness, excitement, and
pride (in contrast, shifting one’s head downward can decrease recognition of these positive
emotions; Beck, Canamero, & Bard, 2010; Tracy & Robins 2004; 2007a, Witkower & Tracy,
2018a; Witkower, Tracy, & Lange, 2018). Furthermore, in addition to conveying warmth and
communion, an upwards head tilt automatically and cross-culturally increases perceptions of
high-rank (Bente et al., 2010; Mignault & Chaudhuri, 2003; Rule et al., 2012). Although this last
finding could indicate that upwards head tilt should be part of a dominance display as well (see
also, Sullivan et al., 1991), the evidence linking this behavior to positive emotions suggests that
it is more likely to be a unique signal of prestige.

It is noteworthy that the combination of behaviors hypothesized to be associated with
prestige (i.e., expansiveness, smiling, and upwards head tilt) are identical to the combination of
behaviors repeatedly found to be critical to the nonverbal expression of pride (Tracy & Robins,
2004; 2007a; Tracy & Matsumoto, 2008). This similarity may be due to the strong association
between authentic pride—the form of pride based on hard-earned accomplishments and genuine
feelings of self-esteem—and prestige (Cheng et al., 2010; Liu, Lu, Yu, Chen, 2012). Although
the pride expression has been found to communicate both authentic and hubristic pride—the
latter being the more arrogant, self-aggrandizing version of the emotion (Tracy & Prehn, 2012;
Tracy & Robins, 2007b)—there is evidence to suggest that this expression is more strongly
associated with authentic pride (Martens, 2014; Martens et al., 2012; Martens & Tracy, 2013;

Tracy & Prehn, 2012). Furthermore, several studies suggest that there may be a somewhat
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different recognizable display of hubristic pride, which includes different head movements that
suggest lower communion (Lange & Crusius, 2015; Nelson & Russell, 2014; Witkower et al.,
2018).

Nonverbal Signals of Dominance

Given that smiling and upwards head tilt communicate warmth and affiliation, we expect
dominance to be communicated with the opposite set of behaviors as those reviewed above for
prestige. Specifically, a dominance display is likely to include a reduction or absence of smiling,
and head tilted downward with eye gaze directed forward. Indeed, studies have found that
smiling decreases perceptions of toughness and aggression—Dboth traits positively associated
with dominance (Kraus & Chen, 2013). Although dominant individuals who successfully rise to
power are likely to experience pride and happiness, and smile as a consequence of such victories,
we do not expect that smiling would cause individuals to acquire power via dominance.

It is noteworthy, though, that past research has found smiling to both decrease and
increase perceptions of dominance (Hareli, Shomrat & Hess, 2009; Hess, Beaupré, & Cheung,
2002; Hess, Blairy, & Kleck, 2000; Rychlowska et al., 2017; Kraus & Chen, 2013; Keating &
Bai, 1986). Many of the studies suggesting increased perceptions of dominance from smiling,
however, conceptualize dominance as generalized high rank or agency, often using the
Interpersonal Adjective Scale (Wiggins et al., 1988). As noted above, we would expect agency —
a generalized form of high rank — to be positively related to both prestige and dominance, so
prior findings suggesting a positive association between smiling and “dominance” assessed as
agency may be due to the importance of smiling to prestige displays. In other words, prior
inconsistent findings on this front may be due to a positive association between smiling and one

form of high rank — prestige — and negative associations between smiling and another form of
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high rank — dominance.?

In addition to being the opposite of upward head tilt, which we expect to be associated
with prestige, tilting one’s head downward also increases the recognition of negative emotions
and decreases recognition of positive emotions (Beck et al., 2010; Mignault & Chaudhuri, 2003,
Witkower & Tracy, 2018; Witkower et al., 2018); these effects suggest that a downward head tilt
may decrease perceptions of communion and affiliation. Furthermore, individuals who are trying
to appear intimidating spontaneously tilt their heads downward, and observers reliably perceive
this behavior as intimidating (Hehman, Leitner, & Gaertner, 2013). A downward head tilt may
even have a specific adaptive function in the context of an agonistic encounter: it might help
protect the neck and its jugular vein, one of the most vulnerable parts of the human body
(Hehman et al., 2013). Importantly, however, a downward head tilt combined with downward
eye gaze has been found to reliably and cross-culturally communicate shame, submission, and
low status (Keltner, 1995; Keltner & Haidt, 1999; Shariff & Tracy, 2009; Tracy & Robins, 2008;
Tracy, Robins, & Schriber, 2009, Zivin, 1977) — so to effectively communicate dominance we
expect a downward head tilt to be combined with a forward-directed gaze.

The Present Research

In sum, we expect that prestige and dominance will be associated with distinct, readily
interpreted, and reliably distinguished nonverbal displays. More specifically, we predict that
displays which include bodily expansion, smiling, and upwards head tilt will be used by prestige
strategists to signal their particular form of high rank and thereby increase prestige conferrals,
and also by observers to form impressions of targets’ prestige. In contrast, displays that include
bodily expansiveness, reduced smiling, and a downwards head tilt with directed eye gaze will be

used by dominance strategists to signal their particular form of high rank and thereby increase
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dominance conferrals, and also by observers to form impressions of targets’ dominance.

To test these hypotheses, we conducted seven studies using both experimental and
correlational methods. In Study 1, we experimentally manipulated head tilt, expansiveness, and
smiling of a target individual, and examined observer judgments of dominance and prestige. In
Studies 2 and 3, we replicated and extended the results of Study 1 using additional targets, and
also tested whether perceptions of prestige and dominance formed from the hypothesized
displays are based on perceptions of high agency and high and low communion, respectively. In
Studies 4a and 4b, we replicated and extended the results of Studies 2 and 3 using a broader
range of targets.

In Study 5, we assessed the nonverbal displays shown spontaneously by individuals
working together in small groups, where dominance and prestige hierarchies naturally emerged.
We assessed dominance and prestige on the basis of peer and outside-observer ratings, and tested
whether these consensual judgments mapped onto the predicted sets of nonverbal behaviors. We
also examined whether these behaviors predicted influence over the group. Finally, in Study 6
we tested whether these distinct sets of nonverbal behaviors were displayed by dominant and
prestigious individuals outside of the lab: specifically, the two most recent U.S. presidential
candidates as they faced off during the three televised U.S. presidential debates held in 2016.

It is noteworthy that in examining nonverbal displays of high rank, researchers
commonly distinguish between displays spontaneously shown by individuals who possess high
rank (as determined by criteria such as actual social influence, control over resources, or rank
conferrals or deference from others) and displays (often posed) that are perceived by observers as
conveying high rank. Here, we take both approaches. In Studies 1, 2, 3, 4a, and 4b we examine

perceptions of rank from posed displays, and in Studies 5 and 6 we code the spontaneous
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displays shown by individuals who possess high rank (based on several objective criteria).
Together, these studies are the first to test whether distinctive sets of behaviors are used to
communicate dominance and prestige, and to do so by: (a) examining rank judgments made in
response to tightly controlled posed nonverbal displays, and (b) assessing the behaviors
individuals naturally display while competing with others for rank in a group interaction and in a
real-world one-on-one political contest.
Study 1

The goal of Study 1 was to determine whether the predicted permutations of nonverbal
behaviors elicit distinct perceptions of prestige and dominance. We hypothesized that displays
with an upwards head tilt, smile, and expansive posture would be perceived as prestigious,
whereas displays with a downwards head tilt, no smile, and expansive posture would be
perceived as dominant. We also expected that each of these behaviors, separately, would
contribute to the respective prestige or dominance perceptions.

Method

Participants

One hundred and forty-four U.S. workers were recruited from Amazon Mechanical Turk
(MTurk). Twenty-three participants were excluded because they failed an attention-check item
[See Supplemental Online Materials (SOM)]. The final sample thus consisted of 121 participants
(55% men; M age = 33.23 years; SD = 10.33 years; 86% White). Given our within-subjects
design, this sample size is substantially larger than what would be required to detect a moderate
effect (f = .10) with 80% power (given no correction for sphericity and a correlation among
repeated measures of r = .50).

Materials

15
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Stimuli. Stimuli were generated using Poser Pro 2014 software. Computer-generated
avatars provide a highly controlled environment where precise manipulations of behaviors can be
made without any incidental movements; they also allow for the control of potentially relevant
human features like attractiveness. A generic male with an average-to-athletic build and no
unusual distinguishing features was used for all stimuli in Studies 1 and 2 (see Figure 1). Each
display was systematically manipulated to vary on three nonverbal behavior dimensions:
expansiveness (expansive versus neutral), smiling* (smile versus no smile), and head angle (tilted
upward, level, downward). Expansiveness was operationalized by the arms extended out from
the body and hands placed on the hips to expose the chest. Head angle (i.e., head pitch, or AUs
53 and 54 of the Facial Action Coding System, or FACS; Ekman et al., 2002) was adjusted to be
10 degrees upward or downward, with eye gaze directed towards the camera as if posers were
looking at an observer. In total, 12 displays were constructed by varying each of these three

behaviors into all possible permutations (see Figure S1).

Perceptions of Prestige and Dominance. Participants evaluated the perceived prestige
and dominance of each target using a shortened version of the previously validated Prestige and
Dominance scales (Cheng et al., 2010); items were chosen that had the highest factor loadings on
each dimension across the two studies that were originally used to validate the full scale (see
Cheng et al., 2010). Specifically, prestige was measured with the four items: “This person would
be considered an expert on some matters”, “This person’s unique talents and abilities would be
recognized by others”, “People would seek this person’s advice on a variety of matters”, and
“Members of this person’s group respect and admire him” (inter-item as across targets > .88).
Dominance was measured with the following four items: “This person would enjoy having

control over others”, “This person would be willing to use aggressive tactics to get their way”,
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“This person would often try to get his way regardless of what people may want”, and “This
person would try to control others rather than permit them to control him” (inter-item as across
targets > .92). Participants rated each item on a 7-point Likert scale ranging from 1 (Not at all) to
7 (Very much).
Procedure

Participants viewed all 12 nonverbal displays in a randomized order, and rated each on
prestige and dominance in a self-paced manner. They then completed an attention check measure
used in past research (see SOM; Hauser & Schwarz, 2016; Oppenheimer, Meyvis, & Davidenko,
2009), before being debriefed and compensated.®

Results and Discussion

Perceptions of Prestige

We first conducted a 2 (expansiveness) X 2 (smiling) X 3 (head tilt) repeated-measures
ANOVA on perceptions of prestige. Supporting our hypotheses, main effects emerged for
smiling, F(1, 120) = 4.67, p = .03, n;=.04 , expansiveness, F(1, 120) = 41.61, p <.001, n;=.26,
and head tilt, F(2, 240) = 41.41, p < .001, n,=.26, suggesting that prestige perceptions increased
as targets displayed a smile, expansiveness, and head tilted upward or level (for all means and
95% confidence intervals for main effects, see Figure 2 and Table 1). No significant difference
emerged between targets with heads tilted upward versus level (p > .99, d = .05). The target
displaying the configuration of most prestigious components was judged as most prestigious
overall (M =5.00, SD = 1.01, 95% CI:[4.82, 5.18]; see Table 1).°

These main effects were qualified by a head tilt by expansiveness interaction, F(2, 242) =
5.86, p =.003, n;=.05, as well as a 3-way interaction with smiling, F(2, 242) = 5.19, p = .006,

13=.04, indicating that when targets were not smiling, upwards head tilt significantly increased
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perceptions of prestige (p = .001, d =.32), but only if targets were also displaying expansiveness,
F(2,240) = 11.24, p< .001, ,=.09. When non-smiling targets were also not expansive, upwards
head tilt decreased perceptions of prestige compared to a neutral head angle (p = .03, d = -.24),
and did not differ significantly from downwards head tilt (p = .13, d =.19). However, if targets
were smiling, an upwards head tilt and neutral head angle were both significantly more
prestigious than a downward head tilt (ps < .001, ds > .46), but not significantly different from
each other (ps > .99, ds <.09), regardless of whether the target was expansive or not. These
results suggest that upwards head tilt increases or maintains perceptions of prestige, compared to
a level head, if it is paired with at least one other nonverbal behavior relevant to prestige (e.g.,
smiling, expansiveness, or both smiling and expansiveness; see Figure S2). An exploratory 4-
way ANOVA predicting perceptions of prestige from smiling, expansiveness, head tilt, and
participant gender indicated that the above 3-way interaction did not significantly vary across
participant gender, F(2,238) = 1.87, p = .16.
Perceptions of Dominance

We next conducted a similar 2 (expansiveness) X 2 (smiling) X 3 (head tilt) repeated-
measures analysis of variance (ANOVA) on perceptions of dominance. Supporting our
hypotheses, main effects emerged for expansiveness, F(1, 120) = 42.39, p <.001, n;=.26,
smiling, F(1, 120) =56.73, p <.001, ;,=.32, and head tilt, F(2, 240) = 60.08, p < .001, n;=.33,
indicating that dominance perceptions increased as targets showed increased expansiveness, no
smile, and head tilt downward (for all means and 95% Cls for main effects, see Figure 2 and
Table 1). Again, no significant difference emerged between targets with their head tilted up

versus level (p =.10, d = .19). The target displaying the configuration of most dominant features

18



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

(i.e., expansiveness, no smile, and a downwards head tilt) was perceived as most dominant
overall (M = 5.15, SD = 1.21, 95% CI:[4.93, 5.36]).

In addition to these main effects, we observed a head tilt by expansiveness interaction,
F(2, 240) = 7.56, p = .001, n;=.06, as well as a head tilt by smiling interaction, F(2, 240) = 8.82,
p <.001, n;;=.07. The head tilt by expansiveness interaction indicated that although a downwards
head tilt always increased perceptions of dominance when compared to a neutral and upwards
head angle (ps < .05, ds > .53), for expansive targets the magnitude of this effect was smaller. In
addition, an upwards head tilt decreased perceptions of dominance when paired with expansive
posture (p =.012, d = .44), but not when paired with a neutral posture (p = .39, d =.07). The
head tilt by smiling interaction indicated a similar pattern: a downwards head tilt always
increased perceptions of dominance when compared to a neutral and upwards head angle (ps <
.05, ds > .49), but for non-smiling targets the magnitude of this effect was smaller. These two-
way interactions likely emerged as a result of a ceiling effects; the absence of a smile or the
presence of expansive posture increased perceptions of dominance, reducing the potential impact
of a downwards head tilt on such perceptions (see Figures S3 and S4). An exploratory 4-way
ANOVA predicting perceptions of dominance from smiling, expansiveness, head tilt, and
participant gender indicated that the above 3-way interaction did not significantly vary by
participant gender, F(2,238) = 1.34, p = .27.

Study 2

In Study 2 we sought to replicate the results of Study 1 and extend them by testing
whether the two configurations of behavioral components identified in Study 1 are perceived as
distinct signals. More specifically, we tested whether the prestige display found in Study 1 is

judged as significantly more prestigious than the dominance display, a neutral display, and a
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smiling display (i.e., the prestige display without expansiveness and upwards head tilt), and
whether the dominance display found in Study 1 is judged as significantly more dominant than
all of these displays. We also assessed perceptions of agency and communion, to test whether the
two target displays differ in perceived communion, as expected, but show similar levels of
perceived agency.
Method

Participants

One hundred and twenty-six U.S. workers were recruited from MTurk. Fourteen
participants were excluded because they failed the attention-check item. A power analysis using
G*Power was conducted to determine the necessary sample size that would ensure 80% power to
detect the smallest effect likely given the means and standard deviations uncovered in Study 1
(i.e., the difference in perceptions of prestige from the prestige display versus the smiling
display; f = .20), assuming traditional power estimation parameters (correlation among repeated
measures = .50, alpha = .0125 planning a Bonferroni correction, and no correction for
sphericity). This analysis suggested that we needed fewer than 50 participants; however,
following recommendations from Simmons (2014), we elected to collect more than twice this
required sample, resulting in a final sample of 112 participants (55% men). Participants were
roughly the same age as in Study 1 (M = 35.21 years; SD = 11.50 years), and primarily White
(82.1%).
Materials

Stimuli. Four of the 12 stimuli used in Study 1 were selected for inclusion (see Figure 1).
The prestige display portrayed expansiveness, a slight smile, and head tilted upwards. The

dominance display portrayed expansiveness, no smile, and head tilted downward. These two
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displays were selected based on our hypotheses and the results of Study 1 showing that, when the
effects of these behaviors were considered independently, they led to the highest levels of
perceived prestige and dominance, respectively. We also included two additional displays: one
featured the target with no expansiveness, no smile, and his head at a neutral angle (i.e., a neutral
expression), and the other featured the target with no expansiveness, smiling, and his head at a
neutral angle (i.e., a smiling display). The neutral-expression condition was included to ensure
that the prestige and dominance displays increased perceptions of prestige and dominance,
respectively, compared to a baseline neutral display. The smiling condition was included to
assess whether the prestige display would elicit greater impressions of prestige compared to
smiling alone.

Perceptions of Prestige and Dominance. Participants judged each target’s prestige (inter-
item as across targets > .88) and dominance (inter-item as across targets > .91) using the same

scales as in Study 1.

Perceptions of Agency and Communion. Participants evaluated the agency and
communion of each target using items from the interpersonal circumplex (Wiggins, 1979;
Wiggins et al., 1988), and with several items used to assess liking and influence in past research
(Cheng et al., 2010). More specifically, to assess agency we combined four items assessing
agency from the interpersonal circumplex (participants indicated how “Self-Assured”,
“Assertive”, and “Self-confident” they perceived each target to be; Wiggins, 1979; Wiggins et
al., 1988) with 3 items previously used to assess influence or generalized high rank (“I would
pay attention to this person”, “This person is a leader”, and “This person is influential”; Cheng et
al., 2010). Participants rated each item on a 7-point Likert scale ranging from 1 (Not at all) to 7

(Very much), and all six items were averaged together to form a single measure of agency (as
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across targets > .89). Similarly, we combined four items assessing communion from the
interpersonal circumplex (participants indicated how “Tender”, “Accommodating”,
“Gentlehearted”, and “Kind” they perceived each target to be; Wiggins, 1979; Wiggins et al.,
1988) with a single-item measure of liking: “I would like this person”. Participants rated each
item on a 7-point Likert scale ranging from 1 (Not at all) to 7 (Very much), and all five items
were averaged together to form a single measure of communion (s across targets > .87).
Procedure

Participants viewed all four nonverbal displays (dominance, prestige, neutral, smiling)
presented in a random order, and provided ratings of prestige, dominance, agency, and
communion for each display. Dominance and prestige items were intermixed (in a random
order), as were agency and communion items. Participants then completed the same attention
check item used in Study 1 before being debriefed.

Results

Perceptions of Prestige

We first conducted a one-way repeated measures analysis of variance (ANOVA) on
perceptions of prestige. Supporting our hypothesis, the prestige display was perceived as
significantly more prestigious than each of the other displays, F(3,333) = 15.39, p <.001,
n§:.12, all ds > .46; see Figure 3. Importantly, the dominance display was perceived as no more
prestigious than the neutral or smiling display (p’s > .99, d < .11), suggesting that the signal sent
by the prestige display is distinct to that display. Interestingly, the smiling display was not
perceived as significantly different in prestige compared to the neutral display (p = .24, d = .17),
suggesting that participants did not infer prestige from the presence of a smile alone. No

participant gender by nonverbal display interaction emerged, F(3,330) = .36, p = .76, 1,,=.003.
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Perceptions of Dominance

Next, we conducted a one-way repeated measures analysis of variance (ANOVA) on
perceptions of dominance. Again supporting our hypotheses, the dominance display was
perceived as significantly more dominant than each of the other displays, F (3,333) = 37.05, p <
.001, n;;=.25, all ds >.79; see Figure 3. The prestige display was perceived as no more dominant
than the neutral or smiling display (ds < .25 ps > .13), suggesting that the signal sent by the
dominance display is distinct to that display. A significant difference in dominance perceptions
also emerged between the smiling display and the neutral display (d = .37, p <.003), indicating
that smiling reduces perceptions of dominance. No participant gender by nonverbal display
interaction emerged, F(3,330) = .31, p = .81, 1;,=.003.
Perceptions of Agency

We next conducted a one-way repeated measures analysis of variance (ANOVA) on
perceptions of agency. Supporting our hypotheses, the prestige display was perceived as
significantly more agentic than the neutral display and the smiling display, F(3,333) =24.37 p <
.001, n;;=.18, both ds > .62; see Figure 4. The dominance display was also perceived as
significantly more agentic than the neutral display and the smiling display, ps <.001, both ds >
.52. The prestige and dominance displays were not perceived as significantly different from each
other in agency, p > .99, d = .09, suggesting that both displays were considered to be highly
agentic. Again, we found no participant gender by nonverbal display interaction, F(3,330) = .60,
p = .60, n,,=.005.
Perceptions of Communion

Finally, we conducted a one-way repeated measures analysis of variance (ANOVA) on

perceptions of communion. Supporting our hypotheses, the prestige display was perceived as
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significantly higher in communion compared to the neutral display and the dominance display, F
(3,333) = 54.52, p < .001, ,=.33, both ps < .001, ds > .42, but no different in communion from
the smiling display, p = .44, d = .17; see Figure 4. In contrast, the dominance display was
perceived as significantly lower in communion compared to all other displays, all ps <.001, ds >
.56, supporting the expectation that the prestige and dominance displays differ in communion.
Again no participant gender by nonverbal display interaction emerged, F(3,330) = .17, p = .92,
15=.001.

Are Dominance and Prestige Impressions Based on Perceptions of Agency and
Communion?

We next tested whether the prestige and dominance perceptions that emerged from these
displays were constituted by perceptions of agency and communion. More specifically, we
expected that judgments of prestige would be formed on the basis of perceptions of high agency
and high communion, and judgments of dominance would be formed on the basis of perceptions
of high agency and low communion. However, it is important to note that we in fact assume that
all of these perceptions likely occur at the same time in a fairly holistic manner. For this reason,
the mediation results presented here should not be taken to indicate definitive causality, but
rather to demonstrate how these perceptions are interlinked.

First, to test whether perceptions of agency and communion mediated the effect of the
prestige display on judgments of prestige, we ran a multiple mediator model with nonverbal
display as the focal predictor (coded neutral display = 0, prestige display = 1), perceptions of
agency and communion as two simultaneous mediators, and perceptions of prestige as the
criterion (using the MEMORE; Montoya & Hayes, 2017; see Figure 5). Results showed, first,

that the prestige display increased judgments of prestige, b = .71, t=5.37, p < .001, 95% CI:[.45,
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.97]. Second, supporting our expectations, the prestige display also increased perceptions of
agency, b =.73,t=4.98, p <.001, 95% CI:[.44, 1.02], and perceptions of communion, b = .47, t
=4.26, p <.001, 95% CI:[.25, .68]. Agency perceptions, b = .73, t = 14.23, p <.001, 95%
CI:[.63, .84], and communion perceptions, b = .35, t =5.04, p <.001, 95% CI:[.21, .49], in turn,
both predicted increases in prestige judgments. Finally, as hypothesized, the indirect effect of the
prestige display on prestige judgments was non-zero and positive via agency perceptions, b =
.53, 95% CI:[.31, .78], and communion perceptions, b = .16, 95% CI:[.07, .28]. In fact,
perceptions of agency and communion together fully mediated the effect of the prestige display
on judgments of prestige; the direct effect of the prestige display on perceptions of prestige was
indistinguishable from zero, b =.01,t=0.12, p = .91, 95% CI:[-.17, .20] (see Figure 5).

Next, to test whether perceptions of agency and communion mediated the effect of the
dominance display on judgments of dominance, we ran a multiple mediator model with
nonverbal display as the focal predictor (coded neutral display = 0, dominance display = 1),
perceptions of agency and communion as mediators, and judgments of dominance as the
criterion (using the MEMORE; Montoya & Hayes, 2017; see Figure 6). As expected, the
dominance display increased judgments of dominance, b =1.07,t=7.04, p <.001, 95% CI:[.77,
1.37], and perceptions of agency, b = .62, t = 5.19, p <.001, 95% CI:[.39, .86], but decreased
perceptions of communion, b =-.62,t=-6.16, p <.001, 95% CI:[-.81, -.42]. Increased agency
perceptions in turn predicted increased judgments of dominance, b =.42,t=5.17, p <.001, 95%
Cl:[.26, .59], whereas communion perceptions predicted decreased judgments of dominance, b =
-.97,t=-9.91, p <.001, 95% CI:[-1.16, -.77]. Finally, as hypothesized, the indirect effect of the
dominance display on dominance judgments was non-zero and positive via agency perceptions, b

= .27, 95% CI:[.10, .51], and communion perceptions, b = .60, 95% CI:[.37, .85]. Once again,

25



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

perceptions of agency and communion largely mediated the relationship between the dominance
display and judgments of dominance; the direct effect of the dominance display on dominance
judgments was reduced to b = .21, t = 1.65, p = .10, 95% CI:[-.04, .46].

Discussion

Results from Study 2 provide strong support for our hypotheses. The prestige display
(expansiveness, smiling, head tilted upward) was judged as more prestigious than the dominance
display, and also more prestigious than the two control displays. In addition, the dominance
display (expansiveness, no smile, head tilted downward) was judged as more dominant than the
prestige display, and also more dominant than the two controls. The dominance and prestige
display were both perceived as significantly more agentic than the two controls, but not
significantly different in agency from each other—suggesting that both displays effectively
communicated high rank, and did so to a similar extent.

In addition, the dominance display was perceived as lower in communion than the
prestige display and both controls, supporting the expectation that dominant individuals attain
their form of high rank despite—or, partly because of—the dislike they engender in others. In
contrast, the prestige display was seen as highly communal, indicating that prestigious
individuals are well liked, and that their high rank may be partly predicated on their high levels
of communion. Finally, mediation analyses demonstrated that perceptions of prestige formed
from the prestige display were comprised of perceptions of increased agency and communion. In
contrast, perceptions of dominance formed from the dominance display were largely comprised
of perceptions of increased agency and decreased communion. Interestingly, the indirect effect of
the prestige display on perceptions of prestige was larger via agency than via communion,

whereas the indirect effect of the dominance display on perceptions of dominance was not
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meaningfully larger via agency versus communion.

These results support our hypothesis that dominance and prestige are communicated
through distinct nonverbal displays. Furthermore, these displays are based on distinct sets of
nonverbal behaviors that are associated with high agency, and with high versus low communion.
Importantly, we cannot know, from these results, whether perceptions of agency and communion
shape perceptions of prestige and dominance; in fact, based on evolutionary theory, it may be
more likely that individuals’ tendency to perceive the prestige and dominance displays as high in
agency and high or low in communion, respectively, is partly attributable to an evolved
association between these perceptions and prestige and dominance. Given that these impressions
are likely formed automatically and holistically, it is important to consider the mediation results
presented here within a cross-sectional, correlational framework, rather than as indicating a
causal process.

Study 3

Although Studies 1 and 2 support our hypothesis that the prestige and dominance rank
attainment strategies are associated with distinct nonverbal displays, both studies relied on
perceptions made about computer-generated avatars, rather than actual humans. In Study 3 we
tested whether these perceptions would emerge for nonverbal displays posed by human targets,
and also whether displayer’s gender influenced perceptions. Given that men tend to engage in
more aggressive behavior (Barlett & Coyne, 2014; Bettencourt & Miller, 1996; Archer & Lloyd,
1985; Tomada & Schneider, 1997; Archer, 2004) and are lower in communion (Abele, 2003;
Diekman, Clark, Johnston, Brown, & Steinberg, 2011) than women, and this pattern is
stereotypic of dominance, one might expect dominance to be a uniquely male strategy, and

perceptions of each strategy to therefore vary depending on the gender of the target showing the
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display. However, prior studies on dominance and prestige have found that both strategies can be
effectively wielded to increase influence by both men and women, when used within same-
gender groups (Cheng et al., 2013; Maner & Case, 2016). Given these findings, as well as the
result from both Studies 1 and 2 that the prestige display reliably communicated prestige when
shown by a male (avatar) target, we expected that both the prestige and dominance displays
would effectively communicate prestige and dominance (respectively), along with increased
agency and high or low communion (respectively), when shown by both men and women.
Participants

Two hundred and eighty-five U.S. workers were recruited from MTurk. A power analysis
using G*Power was conducted to determine the necessary sample size that would ensure 80%
power to detect the smallest effect, given the means and standard deviations, akin to that
observed in Study 1, rather than the larger effect size observed in Study 2 (i.e., f = .20 for the
difference between prestige ratings made about the prestige versus smiling display) assuming
traditional power estimation parameters (correlation among repeated measures = .50, alpha =
.0125 planning a Bonferroni correction, and no correction for sphericity). This analysis
suggested that we needed fewer than 100 people, but given that we were using new stimuli and
less tightly controlled human targets, we opted to include a substantially larger sample, again
following recommendations from Simmons (2014). After sixty-five participants were excluded
for failing attention-check item, the final sample consisted of 220 participants (50% men).
Participants were roughly the same age as in Studies 1 and 2 (M = 34.49 years; SD = 11.17
years), and also mostly White (78.6%).

Materials
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Stimuli. One male and one female actor posed nonverbal displays of prestige, dominance,
a neutral expression, and a smiling display. Actors wore a plain white t-shirt and jeans, and were
photographed from just below the waist to above the head. Both actors were asked to remove
jewelry and eyewear. Both actors were White, to match the expected demographic of our sample.

Actors posed four displays (shown in Figure 7) following detailed verbal instructions
provided by the first author: prestige (expansiveness, symmetrical closed mouth smiling, and
head tilt up), dominance (expansiveness, neutral facial expression, head tilt down), neutral
(neutral bodily expansion, neutral facial expression, level head angle), and smiling (neutral
bodily expansion, symmetrical closed mouth smiling, level head angle). In all cases actors were
instructed to direct their eye gaze forward into the camera. Consistent with past research,
expansiveness was operationalized as standing up straight, holding one’s arms out from the
body, hands on the hips, and expanded chest (Hall et al., 2005; Tracy & Robins 2004; 2007a).

Measures. Participants indicated their judgments of prestige (as across targets > .84) and
dominance (as across targets > .88) using the same items and rating scale as was used in Studies
1 and 2, and indicated perceptions of agency (as across targets > .84) and communion (as across
targets > .90) using the same items and rating scale as was used in Study 2.
Procedure

Participants viewed four nonverbal displays posed by a target individual matched to their
own gender, and for each display provided ratings of prestige, dominance, agency, and
communion. Participants viewed and judged same-gender target only, to minimize possible
effects of physical attraction which could bias perceptions.” Participants then completed the same
attention check item used in Studies 1 and 2, before being debriefed.

Results
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Perceptions of Prestige

We first conducted a 2 (gender) x 4 (nonverbal display) mixed-model analysis of
variance (ANOVA) on perceptions of prestige. (Because participants viewed a target of their
own gender only, all gender effects are potentially due to both target and perceiver, which were
completely confounded). Supporting our hypotheses, a main effect emerged for display type,
F(3,654) = 98.94, p <.001, n,,=.31, indicating that prestige perceptions were highest for the
prestige display when compared to all other displays (see Figure 8; ps <.028, ds > .18). No clear
main effect of gender emerged, F(1,218) = 2.70, p = .10, n;;=.01, nor was there a gender by
display interaction, F(3,654) = .14, p = .90, n;=.001); see Figure 8.
Perceptions of Dominance

We next conducted a 2 (gender) x 4 (nonverbal display) mixed-model analysis of
variance (ANOVA) on perceptions of dominance. Supporting our hypotheses, a main effect
emerged for nonverbal display, F(3,654) = 100.48, p <.001, n,=.32, indicating that dominance
perceptions were highest for the dominance display compared to all other displays (ps < .001; ds
>.92; see Figure 9). A main effect also emerged for gender, F(1, 218) = 33.08, p <.001, n;;=.13,
indicating that the male target was perceived as more dominant than the female target. There was
also a 2-way interaction between gender and display, F(3,654) = 11.21, p <.001, n;=.05. For the
male target, the prestige and neutral displays did not differ significantly in dominance (p =.31,d
=.19), but for the female target the prestige display was judged significantly more dominant than
the neutral display (p <.001, d = .51). Additionally, for the male target the prestige display was
not judged as significantly more dominant than the smiling display (p = .77, d = .14), but for the
female target the prestige display was judged significantly more dominant than the smiling

display (p < .001, d = .83). (Interestingly, this pattern did not emerge for participant or target
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gender in the subsequent gender-balanced Studies 4a or 4b). Importantly, though, the dominance
display was perceived as significantly more dominant than all other nonverbal displays
regardless of gender (all ps < .001).
Perceptions of Agency

We next conducted a 2 (gender) x 4 (nonverbal display) mixed-model analysis of
variance (ANOVA) on perceptions of agency. Main effects emerged for display, F(3,654) =
99.49, p <.001, n;=.31, and target gender, F(1,218) = 5.41, p = .02, n;=.02; but these effects
were qualified by a 2-way interaction between gender and display, F(3,654) = 8.19, p <.001,
n§=.04. This interaction indicates that while the prestige display was perceived as significantly
more agentic than both the smiling and neutral display for both the male and female targets (ps <
.001, ds > .38), the dominance display was perceived as significantly more agentic than the
smiling display for the female target only (p =.002, d = .43); when posed by the male target, the
dominance display was judged to be no more agentic than the smiling display, p >.99, d = -.16.
The male dominance display was, however, judged more agentic than neutral (for both targets,
ps <.001, ds > .66), suggesting that the dominance display increased perceptions of agency
compared to a neutral target, but the smiling display also increased perceptions of agency for the
male target.
Perceptions of Communion

Finally, a 2 (gender) x 4 (nonverbal display) mixed-model analysis of variance
(ANOVA) was conducted on perceptions of communion. Main effects emerged for display, F
(3,654) = 209.98, p <.001, n;=.49, and gender, F(1,218) = 26.65, p <.001, n;,=.11, but these
effects were also qualified by a gender by display interaction, F(3,654) =6.83, p <.001, 7,,=.03.

Deconstructing this interaction indicated that for both targets, the dominance display was
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perceived as significantly lower in communion compared to all other displays (ps < .001, ds >
.51), and the prestige display as significantly higher in communion compared to the dominance
and neutral displays (ps < .001, ds > .45), but for the female target, the prestige display was
perceived as lower in communion than the smiling display (p <.001, d = .58), whereas when
posed by a man, these two displays did not differ in communion (p = .84, d =.10). This gender
difference could indicate a bias to perceive women (but not men) as colder and therefore lower
on communion when they engage in agentic nonverbal behaviors.

Are Dominance and Prestige Impressions Based on Perceptions of Agency and
Communion?

To test whether perceptions of agency and communion mediated the effect of the prestige
display on judgments of prestige, we ran a multiple mediator model with the nonverbal display
as the focal predictor (neutral display = 0, prestige display = 1), perceptions of agency and
communion as mediators, and judgments of prestige as the criterion (using the MEMORE;
Montoya & Hayes, 2017; see Figure 5). As was the case for similar analyses in Study 2, it is
important to note our assumption that all of these perceptions in fact occur at the same time in a
fairly holistic manner, so these analyses should not be taken to indicate true causality. Instead,
they may give a better sense of the interrelations among these perceptions.

Results showed that the prestige display predicted increased judgments of prestige, b =
1.12,t=12.97, p <.001, 95% CI:[.95, 1.29], and increased perceptions of agency, b = 1.46, t =
14.76, p <.001, 95% CI:[1.27, 1.66] and communion, b =.92, t =9.92, p <.001, 95% CI:[.74,
1.11]. Agency perceptions, b = .62, t=17.26, p <.001, 95% CI:[.55, .69] and communion
perceptions, b = .33, t =8.82, p <.001, 95% CI:[.26, .40], in turn, both predicted increased

judgments of prestige. Finally, as hypothesized, the indirect effect of the prestige display on
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prestige judgments was significant via agency perceptions, b = .91, 95% CI:[.72, 1.09], and
communion perceptions, b = .31, 95% CI:[.21, .42]. In fact, perceptions of agency and
communion fully mediated the effect of the prestige display on judgments of prestige; including
perceptions of agency and prestige as mediators eliminated the direct effect of the prestige
display on judgments of prestige, b =-.09, t =-1.21, p =.23, 95% CI:[-.25, .06].

Next, to test whether perceptions of agency and communion mediated the effect of the
dominance display on judgments of dominance, we ran a multiple mediator model with the
nonverbal display as the focal predictor (neutral display = 0, dominance display = 1), perceptions
of agency and communion as mediators, and perceptions of dominance as the criterion (using the
MEMORE; Montoya & Hayes, 2017; see Figure 6). The dominance display predicted increased
judgments of dominance, b = 1.40, t = 11.88, p <.001, 95% CI:[1.17, 1.63] and increased
perceptions of agency, b = .96, t =9.78, p < .001, 95% CI:[.77, 1.16], and decreased perceptions
of communion, b =-.88, t=-9.79, p <.001, 95% CI:[-1.05, -.70]. Increased agency perceptions,
in turn, predicted increased judgments of dominance, b = .74, t = 15.19, p <.001, 95% CI:[.65,
.84], whereas decreased communion perceptions predicted increased judgments of dominance, b
=-51,t=-9.52, p <.001, 95% CI:[-.61, -.40]. Finally, as hypothesized, the indirect effect of the
dominance display on dominance judgments was significant via agency perceptions, b = .71,
95% CI:[.54, .89], and communion perceptions, b = .44, 95% CI:[.30, .60]. Including these
mediators in the model partially attenuated the effect of the dominance display on judgments of
dominance, b = .24, t = 2.66, p = .009, 95% CI:[.06, .42] (see Figure 6).

Discussion
Study 3 demonstrated that the distinct nonverbal displays of prestige and dominance

uncovered in Studies 1 and 2 are perceived distinctively as conveying prestige and dominance
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when shown by human targets of both genders. More specifically, the prestige display (i.e.,
expansiveness, smile, head tilted up) was judged to be significantly more prestigious than the
dominance display (i.e., expansiveness, no smile, head tilted down), the neutral display, and the
smiling display, and these effects did not vary by gender. Similarly, the dominance display was
judged to be significantly more dominant than the prestige display, the neutral display, and the
smiling display, and this effect also emerged among displays of both genders. Finally,
perceptions of prestige and dominance formed from the prestige and dominance displays
(respectively) were comprised of similar perceptions of increased agency but divergent
perceptions of communion.

Two unexpected results did emerge, however. First, the prestige display was perceived as
more agentic than the dominance display — a result inconsistent with Study 2. This difference
might be due to an unwillingness among participants in Study 2 to attribute the possession of
knowledge and expertise to a non-human avatar, or to something specific in the morphological
features of our human targets in Study 3, or to a tendency among this particular sample of
participants to view prestige as a more effective route to social rank than dominance. Although
future research is needed to address this issue, it is important to note that in both Studies 2 and 3,
both displays were perceived as highly agentic.

Second, when posed by a male target, the dominance display was perceived as no more
agentic than the smiling display. This result is inconsistent with our hypotheses and with the
results of Studies 1 and 2, which also used a male target. One possible explanation is that
participants interpreted the smiling human man as possessing license (i.e., rank) to smile freely
(Hecht & LaFrance, 1998), but (correctly) chose not to make similar attributions of license to a

computer-generated man in our prior studies. Another possibility is that observers who were men
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felt competitive with the dominance-displaying human man (but not the avatar) and judged him
as low in agency as a way of “taking him down a notch”. Regardless of this issue—which
warrants future research investigation—the present results indicate that the dominance display
does elicit greater perceptions of dominance than all comparison displays.
Studies 4a and 4b

Studies 1-3 support our hypothesis that the prestige and dominance rank attainment
strategies are associated with distinct nonverbal displays, comprised of behaviors consistent with
our specific predictions. However, in all of these studies participants viewed and judged a limited
number of target individuals showing these displays. In Studies 4a and 4b we therefore tested
whether results would generalize across a larger number of human targets. Study 4a used the
same method as in Study 2, but participants viewed one of eight human targets rather than a
single avatar. In Study 4b participants also viewed one of these eight targets, but we assessed
judgments using a forced-choice response method, to determine which displays were perceived
as most prestigious and most dominant when participants were required to choose only one from
four possible displays (prestige, dominance, neutral, and smiling).
Participants

Study 4a. One-thousand, one hundred fifty-nine U.S. workers were recruited from
MTurk. We elected to recruit a large sample to ensure the stability of mean ratings for each
target (Hehman, Xie, Ofosu, & Nespoli, 2018). After 158 participants were excluded for failing
the attention-check item used in all previous studies, the final sample consisted of 1,001
participants (55% men). This sample is nearly two times larger than what would be required for
80% power to detect the smallest effect size uncovered in Study 3 (f = .09), assuming no

correction for sphericity and the correlation among repeated measures set to .50. Participants
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were roughly the same age as in previous studies (M = 36.15 years; SD = 12.99 years), and also
primarily White (76%).

Study 4b. One-thousand, eighty-two U.S. workers (who did not participate in Study 4a)
were recruited from MTurk. After 85 participants were excluded for failing the same attention-
check item used in the prior studies, the final sample consisted of 997 participants (43% men).
This sample is two times larger than what would be required for 80% power to detect a
recognition rate of 35% with chance recognition at 25%, using a 2-tailed test for both the
dominance and the prestige condition. Participants were roughly the same age as in previous
studies (M = 36.95 years; SD = 12.14 years), and also primarily White (77%).

Materials

Stimuli. Eight actors (4 men, 4 women; 5 White, 3 Central American) posed the displays
of prestige, dominance, neutral, and smiling.2 The posing procedure was identical to that used in
Study 3, except that photographs were taken in a different room and with a high definition
camera for enhanced quality. Although the same two actors from Study 3 again served as targets,
we took new photos of these two individuals to ensure consistency with the rest of the new
stimuli (e.g., background color). In addition, in the stimuli used in Study 3 the woman actor
seems to be raising her shoulders slightly in the smiling display, and this accidental behavior
could have caused her to appear submissive or embarrassed. In developing the current stimuli
(for Studies 4a and 4b), we ensured that all targets’ shoulders were relaxed in all smiling images.
The same stimuli were used for both Studies 4a and 4b; all images can be found in the SOM (see
Figure S8).

Procedure
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Study 4a. Participants were randomly assigned to view one of the eight targets displaying
all four nonverbal displays. Participants were shown each display in a random order, and
indicated how prestigious and dominant each appeared to be, using the abbreviated measures of
dominance and prestige used in previous studies. Participants then completed the same attention
check item used previously, before being debriefed.

Study 4b. Participants were randomly assigned to view one of eight targets displaying all
four nonverbal displays. All four displays were presented simultaneously in a 2x2 grid (with the
location of each display randomized for each participant; see Figure 10 for an example).
Participants completed a single trial in which they were randomly assigned to select either the
most prestigious target or the most dominant target. This method was used to prevent
participants from reaching decisions through a process of elimination (DiGirolamo & Russel,
2017; Nelson et al., 2018). More specifically, participants assigned to the prestige condition were
asked: “Please select the image of the person who is likely to be a leader because he/she is
accomplished, admired, and possesses useful knowledge and expertise.” Participants assigned to
the dominance condition were asked: “Please select the person who is likely to be a leader
because he/she is willing to use aggression and intimidation to get his/her way.” These items
were generated on the basis of theoretical definitions of prestige and dominance (see Henrich &
Gil-White, 2001; Cheng, Tracy, & Henrich, 2010), and were found to yield high recognition
rates in a pilot study that asked 237 participants not included in the present research to identify
the stimuli used in Study 2 with these two items (67% for prestige, 82% for dominance;
Witkower, Tracy, Hill, Pun, Baron, & Koster, 2018).

Results

Study 4a
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Perceptions of prestige. First, we conducted a repeated-measures analysis of variance
(ANOVA) to determine the effect of nonverbal display on perceptions of prestige. Supporting
our hypotheses, an effect of display type emerged, F(3, 3000) = 376.34, p < .001, n,,=.27,
indicating that the prestige display increased perceptions of prestige compared to the neutral
display (p < .001; d = .64) and the dominance display (p < .001; d =.74). However, the prestige
display was not judged as significantly more prestigious than the smiling display (p >.99; d =
.02). The smiling display was also judged to be significantly higher in prestige compared to the
neutral (p <.001; d =.70) and dominance (p <.001; d =.72) displays (mean ratings of prestige
for each target can be found in Figure 11).

Although a 4 (nonverbal display) x 2 (target gender) mixed-model ANOVA uncovered a
small but significant interaction, F(3,2997) = 4.59, p <.001, ;=.005, for both men and women
targets the prestige display was rated as more prestigious than the neutral (ps <.001, ds >.71)
and dominance (ps < .001, ds > .69) displays; and prestige and smiling displays did not differ
significantly for either gender (p > .99, ds <.03; see SOM for detailed results). Similarly, a 4
(nonverbal display) x 2 (participant gender) mixed-model ANOVA uncovered a small but
significant interaction, F(3,2994) = 4.59, p = .01, n,=.004, but for both men and women
perceivers the prestige display was rated as more prestigious than the neutral display (ps < .001,
ds > .64) and dominance display (ps < .001, ds > .71), and the prestige and smiling displays did
not differ significantly (p > .99, ds <.04; see SOM for full details). There was no significant 3-
way interaction between nonverbal display, participant gender, and target gender, F(3,2988) =
1.14, p = .33, n;=.001. For details on the significant target and perceiver gender interactions that

emerged, see SOM.
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Overall, these results suggest that the prestige display increased perceptions of prestige
when compared to the neutral display and the dominance display, but was not perceived as
significantly more prestigious when compared to the smiling display. This same pattern emerged
for both men and women targets, and both men and women perceivers.

Perceptions of Dominance. We next conducted a repeated-measures analysis of variance
(ANOVA) to determine the effect of nonverbal display on perceptions of dominance. Supporting
our hypotheses, an effect of display type emerged, F(3,3000) = 453.33, p <.001, ;,=.31,
indicating that the dominance display led to greater perceptions of dominance compared to
neutral (p <.001, d = .83), smiling, (p <.001, d =.96), and prestige (p < .001, d = .63) See
Figure 11). A 4 (nonverbal display) x 2 (target gender) mixed-model analysis of variance
(ANOVA,) found no clear interaction, F(3,2997) = 2.36, p = .08, 17,=.002, indicating that these
results held across target gender. In contrast, a 4 (nonverbal display) x 2 (participant gender)
mixed-model analysis of variance (ANOVA) uncovered a small but significant interaction,
F(3,2994) = 5.48, p = .002, 1,,=.005. Nonetheless, the dominance display was judged to be more
dominant than the neutral (ps < .001, ds >.78), smiling (ps < .001, ds > .88), and prestige (ps <
.001, ds > .63) displays for both men and women perceivers (see SOM for full details including
pairwise comparisons). No significant 3-way interaction emerged between nonverbal display,
participant gender, and target gender, F(3,2988) = 1.10, p = .53, n,=.001.

These results suggest that the dominance display increased perceptions of dominance
when compared to all other displays, and this pattern emerged for both men and women targets,
and both men and women perceivers.

Study 4b
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Perceptions of Prestige. A Chi-squared goodness of fit test for participants selecting the
prestigious target was significant, y* = 296.99, p < .001, indicating that participants did not select
all displays with a similar frequency. Instead, the prestige display was selected 53% (SD =.02,
95% CI:[49%, 57%)]) of the time, a rate significantly greater than chance (which was 25%), and
significantly greater than the rates of selection for all three other displays. The smiling display
was selected 32% (SD = .02, 95% CI:[28%, 36%]) of the time, also greater than chance but
significantly less than that for the prestige display. The neutral and dominance displays were
both selected at rates below chance (see Figure 12).

Although a Chi-squared test of independence suggested that target gender was slightly
related to the display selected, y*> = 36.52, p < .001, Cramer’s V = .25, the prestige display was
selected at rates significantly greater than chance, and significantly greater than all other
displays, for both men (55%, SD = .50, 95% CI:[49%, 61%]) and women (51%, SD = .50, 95%
Cl:[44%, 57%]) targets (see SOM for full details). Participant gender was not significantly
related to the display selected, y* = 3.07, p = .38, Cramer’s V = .08.

Overall, these results suggest that of the four displays shown, the prestige display was
most frequently judged to be the most prestigious, and this effect held for both men and women
targets, and men and women displayers.

Perceptions of Dominance. A Chi-squared goodness of fit test for participants selecting
the most dominant target was significant, y* = 518.99, p < .001, indicating that participants did
not select all displays with a similar frequency. Instead, the dominance display was selected 69%
(SD =.02, 95% CI:[65%, 73%]) of the time, a rate significantly greater than chance (25%), and
significantly greater than the rates of selection for all three other displays. All other nonverbal

displays were selected at rates below chance (see Figure 12).
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Two separate Chi-squared tests of independence suggested that target gender, y*> = 6.61, p
=.09, Cramer’s V =12, and participant gender, y?> = 3.06, p = .38, Cramer’s V = .08, were not
significantly related to the display selected. These results suggest that of the four displays shown,
the dominance display was most frequently judged to be the most dominant, and this effect held
for both men and women targets, and men and women displayers.

Discussion

Studies 4a and 4b provide additional confirmatory support for the distinctiveness of the
dominance and prestige displays uncovered in Studies 1-3, and demonstrate that this perceptual
distinction holds across a variety of targets, and across participant and target gender. More
specifically, when participants judged the prestige and dominance of all four displays (Study 4a),
they perceived the prestige display (i.e., expansiveness, smile, head tilted up) as significantly
more prestigious than a neutral and dominance display, and the dominance display as
significantly more dominant than all three other displays. Similarly, when participants were
asked to select the most prestigious or dominant display of the four (Study 4b), they chose the
intended display significantly more often than chance and significantly more often than all three
other displays. All of these effects emerged for both men and women targets and perceivers. It is
particularly noteworthy that, when asked to select the most prestigious target in the stimulus set,
only 11% of participants selected the dominance display, and when asked to select the most
dominant target, only 16% of participants selected the prestige display; in other words, few
participants confused the two high-rank displays. Together, these results provide strong evidence
that the prestige and dominance displays are reliably perceived and recognized signals of
prestige and dominance (respectively), which are distinct from one another.

However, one unexpected result did emerge: in Study 4a, participants judged targets

41



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

showing a smiling display to be as prestigious as targets showing prestige. This result differs
from the results of Study 4b, which used the same images but adopted a different response
method (continuous scale ratings in Study 4a vs. forced-choice in Study 4b), and also from the
results of Studies 2 and 3, which used a similar method but different images. One possible
explanation for the latter difference is that the smile shown by the avatar used in Study 2 might
not perfectly resemble a human smile, and this oddness might have led to lower ratings of
prestige in that study.

Overall, the finding of similar prestige ratings of these two displays in Study 4a, which
was more highly powered and included more targets than Studies 2 and 3, suggests that, at least
at times, individuals perceive smiling targets as prestigious even when other components of the
prestige display are absent. This result also confirms a key finding of the prior studies: smiling
increases perceptions of prestige while decreasing perceptions of dominance. Importantly, the
forced-choice method used in Study 4b revealed a different pattern of results from Study 4a:
when individuals were forced to choose which target conveyed the greatest prestige, they chose
the prestige display and not the smiling one, suggesting that, ultimately, when individuals
directly compare the displays, the prestige display is deemed to convey prestige to a greater
extent than merely smiling—consistent with the results of Studies 2 and 3. Together, the results
of these two studies indicate that both the smiling and prestige display communicate prestige, but
perceivers can reliably differentiate between the two, and when forced to do so judge the prestige
display as conveying greater prestige.

One limitation of Study 4 is that target sex was not balanced across target ethnicity. As a
result, analyses examining the effects of target gender and ethnicity may be somewhat

confounded. Future studies are needed to test whether the effects uncovered here are robust
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across a wider variety of targets that vary in ethnicity, and future designs should ensure that
target gender is balanced across target ethnicity.
Study 5

Studies 1-4 provide the first evidence that prestige and dominance are associated with
distinct nonverbal displays, which are reliably discriminated from one another. In Study 5 we
sought to determine whether these displays are spontaneously shown during ecologically valid
rank contests by individuals who emerge as prestigious and dominant in their social groups. We
further examined whether these displays play a role in shaping peers’ impressions of displayers’
prestige and dominance, and, as a result, promote emergent social influence. To do so, we coded
the nonverbal displays shown by individuals engaging in a group task, in which hierarchies
naturally emerged (see Cheng et al., 2013). We predicted that individuals who emerged as
prestigious would spontaneously display expansiveness, smiling, and an upwards head tilt,
whereas individuals who emerged as dominant would spontaneously display expansiveness, no
smile, and a downwards head tilt. We further predicted that both sets of behaviors would
indirectly predict displayers’ emergent social influence, as judged by his or her peers in the
group, and by outside observers who did not participate in the task but later watched videos of
the interactions. We finally predicted that any observed effects of prestige and dominance
displays on social rank outcomes would be mediated by perceptions of prestige and dominance.

Method

Participants

One hundred, ninety-one students at the University of British Columbia (53% men) were
randomly assigned to one of 36 same-gender groups (19 all-men groups, 17 all-women groups).

Group sizes ranged from four to seven people (M = 5.34, SD = .83), and all participants were
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previously unacquainted with each other. All participants were paid for their participation. These
data were drawn from a larger project, partially reported in Cheng and colleagues (2013) and
Cheng and colleagues (2016); these papers report results of separate analyses and address
different questions).
Procedure

Participants first completed a decision-making task, known as “Lost on the Moon,”
independently, and then worked collectively as a group for 20 minutes on the same task. They
were instructed to use their answers from the independent task to guide group interactions.
Specifically, participants were asked to rank-order fifteen items (e.g., oxygen tanks, heating unit)
in order of their utility for surviving a crash landing on the moon (Bottger, 1984). All group
interactions were recorded with video cameras mounted on two tripods on either side of the
table. Participants were incentivized such that every member of high-performing groups would
receive a $5 bonus in addition to their $10 compensation for participating in the study. However,
at the end of the study all participants were told that their group had performed well and were
provided with a bonus. Before the conclusion of the study, participants privately rated each
group member on several measures in a round-robin design. Finally, participants were debriefed
and thanked for their time.
Measures

Nonverbal behavior. Eight different time-points were selected from the video-recorded
group interactions and subsequently coded for nonverbal behaviors. A research assistant blind to
hypotheses selected six segments from each group interaction (all segments were 20 seconds in
length), during which a key decision was made by the group. Additionally, a 20-second clip from

the first moments of the interaction and a 20-second clip from the final moments of the
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interaction (when participants received positive feedback about their group performance) were
selected for all participants. Two research assistants watched these eight 20-second video-
recordings and rated each participant on the intensity of several nonverbal behaviors. Sound was
muted to focus on information in the visual stream during the coding process.

Coders rated nonverbal behaviors related to the dominance and prestige displays
documented in Studies 1, 2, and 3: head tilt upward, head tilt downward, degree of smiling, and
expansiveness (assessed via the items: chest expanded, arms extended out from body, wide or
expansive display, body occupying much space, torso pushed out, and arms raised; interitem a =
.85). Importantly, the validity of using head-tilt downward as a predictor of dominance was
somewhat limited by our inability to measure eye gaze; because only two video cameras were
used to record up to six participants at a time, it was not possible to accurately and reliably code
eye gaze direction. Given that head-tilt downward conveys shame or low-status instead of
dominance when eye gaze is directed downwards (Tracy, Robins, & Schriber, 2009; Witkower &
Tracy, 2018; Keltner, 1995; Zivin, 1977), this limitation reduced our likelihood of observing a
reliable head-tilt downward effect for dominance strategists.

For bodily expansiveness, we opted to aggregate across several expansiveness items, to
obtain a more comprehensive index of this behavior. In addition to testing our primary
hypotheses using this aggregated measure of expansiveness, we also conducted exploratory
analyses to test whether dominance and prestige strategies might be associated with distinct
forms of expansion. Coders rated the intensity of each nonverbal behavior on a scale ranging
from O (Not at all present) to 1 (Visible but very mild intensity) to 5 (Extreme intensity), based on

Tracy and Matsumoto (2008). Participants’ final scores for each behavior were computed by
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summing, within each coder, ratings for that item across all 20-second clips of that participant,
then averaging across both coders (interrater a > .71 for all coded behaviors).

Round-robin peer ratings. Upon completion of the group task, participants rated each
other group member on a number of measures (i.e., prestige, dominance, social influence, and
liking), on a scale ranging from 1 (not at all) to 7 (very much). All ratings were analyzed using
SOREMO (Kenny 1998) to implement the social relations model (Kenny & La Voie, 1984). We
focused on target effects, which capture each target’s average rating (i.e., on average, how was a
specific target perceived by all other group members) after statistically removing idiosyncratic
perceiver and dyadic relationship biases.

Prestige and Dominance. Participants rated the perceived prestige and dominance of each
group member using the full 17-item Prestige (a. = .89) and Dominance (o = .93) Peer Rating
Scales (Cheng et al., 2010). However, one item (“members of your group do not want to be like
him/her””) was excluded because it is less suited for briefly acquainted group members.

Agency and Communion. Agency was assessed with three items from the Revised
Interpersonal Adjective Scales: “assertive”, “self-confident”, and “timid” (reverse scored;
Wiggins et al., 1988; (a = .92). Communion was assessed with two items: “unsympathetic”
(reverse scored) and “softhearted”.

Liking. Liking was assessed with two items: “I like this person” and “I like working with
this person”.

Social influence. Unlike in Studies 2 and 3, we examined and analyzed perceived social
influence and perceived agency separately, because participants in Study 5 engaged in a lengthy
social interaction with one another, allowing for the formation of separate impressions of each

person’s trait agency and his or her influence over the rest of the group in determining task
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outcomes. We expected that in Study 5 participants would judge each peer’s social influence not
merely on the basis of how agentic he or she seemed to look, but also based on how much actual
influence he or she had over the group’s decisions.

Social influence was measured in two ways. First, participants engaging in the interaction
rated each other group member on three items: “This person led the task”, “this person had high
status”, and “this person was paid attention”, on a scale ranging from 1 (not at all) to 7 (very
much; o =.89). Second, two research assistants blind to hypotheses and unacquainted with
participants independently watched all video-recorded group interactions after the study was
conducted (i.e., videos of full 20-minute interactions, not the 20-second video clips). After
viewing each session, they judged each participant on his or her social influence by rating the
extent to which each group member was “influential” (inter-rater alpha = .87), using a rating
scale ranging from 1 (Not at all) to 5 (Extremely). By obtaining influence ratings from outside
observers as well as interactants, we were able to assess perceived influence without potential
biases resulting from having worked and become acquainted with targets.

Results

Bivariate correlations were conducted to assess relationships between nonverbal
behaviors and rank strategies.® In support of our hypotheses, individuals who emerged as more
prestigious (i.e., greater prestige target effects) engaged in more expansiveness, r =.18; p = .01,
95% CI:[.04, .31], smiling, r = .26, p <.001, 95% CI:[.12, .39], and upwards head tilting, r = .19,
p =.009, 95% CI:[.05, .32]. Downwards head tilt was not clearly correlated with prestige target
effects, r =-.11, p = .14, 95% CI:[-.25, .03]. Also consistent with our predictions, individuals
who emerged as more dominant (i.e., greater dominance target effects) engaged in more

expansiveness, r = .18, p =.012, 95% CI:[.04 to .31]. However, smiling, r = -.07, p = .38, 95%
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CI:[-.21, .07], downwards head tilting, r =-.12, p = .11, 95% CI:[-.25, .02], and upwards head
tilting, r = .03, p = .68, 95% CI:[-.11, .17], were not significantly correlated with dominance
target effects (see also Table 3).

Based on our predictions for the prestige display, the results of Studies 1-4, and the
correlations observed here among the predicted prestige display behaviors (see Table 2), we
created a composite prestige display variable, by standardizing and averaging the behaviors of
upwards head tilt, smiling, and expansiveness (o = .80). However, correlations among predicted
dominance display behaviors were low or not statistically significant, so it would not have been
psychometrically appropriate to aggregate dominance display components into a single
dominance display composite; such a composite would have low predictive utility in any case
(see Table 2). In support of our hypotheses, individuals who were more likely to engage in the
composite prestige display were judged as higher in agency, r = .22, p =.003, 95% CI:[.08, .35],
more likeable, r = .24, p =.001, 95% CI:[.10, .37], and marginally higher in communion, r =.13
p = .08, 95% CI:[-.01, .27].

Individuals who demonstrated the prestige display were also judged by their peers as
more influential (i.e., social influence target effects), r =.19, p = .01, 95% CI:[.05, .32], and were
judged to be more influential by outside observers, r = .23, p =.001, 95% CI:[.09, .36]. We next
tested whether prestige displays predicted social influence target effects via perceptions of
prestige, and not dominance, using the Preacher and Hayes (2008) indirect effect test, with the
prestige display as the focal predictor, target effects of prestige and dominance as mediators, and
target effects of social influence as the criterion (see Figure 13). Supporting our expectations, the
prestige display predicted prestige target effects, g = .34, t = 3.68, p < .001, but not dominance

target effects, g = .06, t = .62, p = .54, and prestige target effects in turn predicted social
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influence target effects, g = .55, t = 15.09, p < .001. Finally, as hypothesized, the indirect effect
of the prestige display on social influence was significant via prestige target effects, g = .19,
95% CI:[.08, .29], but not via dominance target effects, g = .04, 95% CI:[-.09, .18]. Including
dominance and prestige target effects as mediators eliminated the direct effect of the prestige
display on social influence, g = .02, t = .32, p = .75. Including gender as a covariate did not alter
any of these effects.

When outside-observer ratings of social influence were used as the outcome variable
instead of peer ratings, the indirect effect of the prestige display on social influence was again
significant via prestige target effects, g = .11, 95% CI:[.04, .20], but not via dominance target
effects, g =.03, 95% CI:[-.08, .15]. As noted above, the prestige display predicted prestige target
effects, § =.34,t=3.68, p <.001, but not dominance target effects, g = .06, t = .62, p = .54, and
prestige target effects predicted outside-observer rated social influence, g =.34,t=6.06, p <
.001. Including gender as a covariate did not alter any of these effects. When outside observer
ratings of influence were the criterion, the direct effect of the prestige display on influence after
controlling for both mediators was g = .16, p = .03.

Exploratory analyses

We next sought to explore whether dominance and prestige strategists might convey their
agency using different kinds of expansive behaviors. Bivariate correlations conducted between
each separate expansive nonverbal behavior and each rank strategy indicated that prestigious
individuals tended to display chest expanded and torso pushed out, r =.19, p =.008, 95%
CI:[.05, .32], and r = .19, p = .01, 95% CI:[.05, .32], respectively, whereas dominant individuals
showed no tendency toward displaying these forms of bodily expansion, r = .03, p = .67, 95%

Cl:[-.11, .17], and r = .01, p = .95, 95% CI:[-.13, .15], respectively (see Figure 14). Conversely,
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dominant individuals tended to display arms out, r = .28, p <.001, 95% CI:[.14, .41], whereas
prestigious individuals showed no such tendency, r = .06, p = .44, 95% CI:[-.08, .20]. The item
body occupies much room was also positively related to dominance target effects, r = .25, p <
.001, 95% CI:[.11, .38], and only marginally to prestige target effects, r = .13, p =.055, 95%
Cl:[-.01, .27]; the same pattern emerged for wide stance, r = .18, p = .01, 95% CI:[.04, .31] for
dominance, and r = .14, p=.056, 95% CI:[-.002, .28] for prestige. Finally, the item arms raised
showed small, non-significant positive relations with both prestige, r = .07, p = .32, 95% CI:[-
.07, .21], and dominance, r =.12, p = .11, 95% CI:[-.02, .26].

Together, these results provide preliminary evidence to suggest that the ways in which
individuals expand their bodies—that is, the specific behaviors used—may vary by dominance
and prestige strategies. More specifically, subtle expansive behaviors closely linked to the
nonverbal expression of pride, such as chest expanded and torso pushed out, appear to be more
indicative of prestige than dominance. In contrast, more overt expansive behaviors such as
spreading one’s arms out from the body, holding a wide stance, and occupying more space,
appear to be more closely associated with dominance than prestige. We more directly tested
these specific expansive behavioral distinctions in Study 6.

Discussion

Study 5 demonstrated that individuals whose peers judged them as prestigious tended to
spontaneously display the nonverbal expression of prestige (i.e., expansive bodily displays,
smile, upwards head tilt) in an ecologically valid rank contest. Furthermore, showing these
displays predicted emergent rank outcomes; individuals who displayed greater prestige were
judged to have greater influence over their group, both by their fellow group members and by

unacquainted outside observers. Finally, these associations were mediated by perceptions of
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prestige and not dominance, suggesting that individuals who engage in prestige behaviors are
perceived as prestigious at least in part as a result of these behaviors, and these perceptions drive
consequent social influence. These results provide strong support for the suggestion that the
nonverbal expression of prestige uncovered in Studies 1, 2, and 3, 4a, and 4b is naturally
displayed in ecologically valid group settings, and functions to influence impressions that lead to
social influence.

In contrast, the results for dominance displays were less consistent. Although dominant
individuals tended to display expansiveness, no significant relation emerged between dominance
perceptions and smiling or head tilt, suggesting that in this particular social interaction, peers
were not reliably using these nonverbal behaviors to infer dominance, or dominant individuals
were not systematically engaging in these two components of the display. Importantly, though,
dominant individuals did not show any evidence of displaying behaviors distinct to prestige, yet
they still influenced group behavior.

Study 5 also provides the first evidence that different forms of bodily expansive
behaviors are displayed by dominant and prestigious individuals. Prestigious individuals tended
to show subtle forms of expansiveness (i.e., chest expansion, torso pushed out), whereas
dominants tended to display more overt and extreme space-taking behaviors (e.g., arms out, arms
up). This distinction is consistent with prior research suggesting that subtle shifts in posture are
related to perceptions of competence, intelligence, and popularity (Back, Schmukle, & Egloff,
2010; Weisfeld & Beresford, 1982), whereas larger expansive behaviors are related to
perceptions of anger, threat, and social rank (Witkower & Tracy, 2018; Cashdan, 1998; Hall et
al., 2005; Marsh et al., 2009); these latter behaviors may increase perceived physical prowess

and also appear invasive of others’ personal space (Marsh et al., 2009; Vieira & Marsh, 2014).
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One possible explanation for the absence of an observed significant relationship between
(reduced) smiling and dominance is that, with the coding process we used, reduced smiling was
challenging to measure, as neutral facial displays are also absent of a smile (Coan & Gottman,
2007). In other words, the absence of a positive correlation between dominance target effects and
smiling may indicate that dominants tended to display a non-smiling neutral expression, or at
least that they were as likely to do so as they were to smile, in contrast to prestige strategists who
were more inclined to smile. Analyzing the full 20-minute interactions, rather than sampling only
key time-points, could help improve the accuracy of our assessment of smiling.

The absence of a significant relation between downward head tilt and dominance may be
a result of the known positive association between downward head tilt and submissiveness, a
trait that is associated with low levels of both dominance and prestige. Submissiveness and
shame are conveyed from a head tilt downward with eye gaze directed downward rather than
straight ahead (Tracy et al., 2009). In contrast, based on Studies 1-4 as well as other research
(Hehman et al., 2013; Mignault & Chaudhuri, 2003; Rule et al., 2012; Witkower & Tracy,
2018b), when downward head tilt is paired with eye gaze directed toward the viewer, it clearly
communicates dominance. In the present Study 5, because only two video cameras were used to
record up to six participants at a time, it was not possible to accurately and reliably code eye
gaze direction, making it difficult to interpret the null relation between downward head tilt and
dominance. We sought to address this limitation in Study 6.

Another possible explanation for the absence of an observed association between
dominance and smiling or downward head tilt, as well as any coherence among these dominance
display features, is that undergraduate students working together on a task might be particularly

unlikely to use a dominance strategy. In the context of research participation at a university,
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wielding a highly aggressive and intimidating strategy like this might be considered
inappropriate; in fact, mean target effects for prestige (M = 4.93, SD = .62) were substantially
higher than those for dominance (M = 2.43, SD = .83), F(1,190) = 1212.42, p < .001, n;=.87
(both were scored on a 5-point scale). In other words, although dominance was as effective a
strategy as prestige, in terms of promoting social influence (Cheng et al., 2013), based on peer
ratings it may have been used less often or with less intensity. It is possible that different results
would emerge in other populations of individuals competing for high rank outside of the
university setting (e.g., prison populations, certain corporate contexts), and in such situations
dominance nonverbal behaviors might cohere more strongly and be displayed with greater
frequency.

One additional limitation of the current study is that it does not fall neatly into categories
of either perceived high rank or actual high rank (e.g., Hall et al., 2005). This is due to the fact
that our criterion measures of actual high rank were assessed with peer ratings (i.e., “target
effects” in SRM), which were obtained at the end of the task after peers finished interacting with
targets, as well as with outside observer ratings (after they viewed the entire interaction among
interactants). As a result, both sets of ratings were likely influenced in part by targets’
spontaneous nonverbal behaviors during the interaction (and peers’ responses to one another’s
displays). However, it is almost certainly the case that peer and outside-observer ratings were
also influenced by other indicators of rank, beyond nonverbal behaviors, such as verbal
behaviors, content of speech, tone of voice, height, size, clothing, attractiveness, age, and so on.
We therefore view these ratings as valid criterion measures of actual emergent social rank,
consistent with studies suggesting that consensus ratings from peers are the most appropriate

way to assess social rank (Anderson & Kilduff, 2009). Nonetheless, it is important note that
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these criterion measures may be inherently confounded, to some degree, with our outcome
measure of nonverbal behavioral displays.
Study 6

Study 5 provided the first evidence that prestige and dominance behaviors are
spontaneously displayed by individuals who emerge as prestigious and dominant during an
ecologically valid group setting. In Study 6 we sought to determine whether these same displays
are shown by prestigious and dominant individuals as they attempt to influence observers in a
real-world context, outside the laboratory. More specifically, we analyzed the nonverbal
behaviors shown by then-candidate Hillary Clinton and then-candidate Donald Trump during the
three televised 2016 U.S. presidential debates.

Although both Clinton and Trump are high ranking individuals who successfully
influenced a large proportion of voter behavior in the 2016 election (Clinton won the popular
vote and Trump won the electoral college), there is good reason to suspect that they exemplify
prestige and dominance strategists, respectively. First, in a recent study Kakkar and Sivanthan
(2017) asked participants to judge the dominance and prestige of Trump and Clinton, using a
shortened version of the Dominance and Prestige scales similar to those used in the present
Studies 1-4. Their participants rated Trump as more dominant than Clinton, Cohen’s d = .48,
whereas they rated Clinton as more prestigious than Trump, Cohen’s d = .64

Consistent with these results, Musser and Orke (1992) would characterize Trump as an
“independent maximizer”; an individual who goes about “seeking their own interests in a way
that is insensitive to the needs of others” (see Eaton & Giacomino, 2000; p. 219). This
characterization maps perfectly onto one of the items used to measure dominance in Studies 1-4

(i.e., “This person often tries to get their own way regardless of what others may want”), and is
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prototypical of dominant strategists (Cheng et al., 2013; Maner & Mead, 2010). Furthermore, a
quantitative discourse analysis by Calhoun (2016) found that Trump showed a greater difference
in the use of self-centered compared to group-centered pronouns than other presidential
candidates during the primary debates (see also Ahmadian, Azarshahi, & Paulhus, 2017), and
was more likely to engage in metaphors centered around aggression, fighting (i.e., boxing), and
conflict. These tendencies are also consistent with the use of a dominance strategy (Maner &
Case, 2016; Maner & Mead, 2010; Henrich & Gil-White, 2001). Trump also demonstrates high
levels of grandiosity (Ahmadian et al., 2017), which has been linked to hubristic pride and
dominance (Cheng et al., 2010; Tracy et al., 2010). Finally, several scholars have noted that
during both the primary and regular election campaign Trump regularly attempted to intimidate
his critics and opponents with threats oriented toward attaining power, thus demonstrating
behaviors that are definitional of dominance (McAdams, 2016; Tracy, 2016a; 2016b).
Conversely, Hillary Clinton is so strongly associated with concepts of success and
expertise — central to prestige — that her image has been used by experimental psychologists to
effectively prime successful female leadership (Latu, Schmid-Mast, Lammers, & Bombari,
2013). Furthermore, both men and women judge Clinton to be as competent as some of the most
competent world leaders, such as Bill Clinton and Angela Merkel (Latu et al., 2013). Clinton
also has been identified as a desirable person to have as a teammate during a difficult situation
and as someone who would reduce one’s worries about poor performance on a difficult task,
suggesting that individuals tend to believe they would enjoy working with her and hold an
approach orientation toward her, as is essential for prestigious leaders to retain their power
(Taylor, Lord, Mclintyre, & Paulson, 2011). Finally, as a former Secretary of State and U.S.

Senator, Clinton has held several of the highest-ranking political positions in the U.S.
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government, which have provided her with actual knowledge and experience in dealing with
some of the most important world political affairs (although Trump now holds such a position,
prior to the 2016 Debates he had not).

In sum, although it is likely that both Trump and Clinton have at times used both
dominance and prestige to get ahead (as effective leaders often do), the preponderance of
evidence suggests that during the 2016 Debates, Trump was a more typical dominance strategist
and Clinton a more typical prestige strategist. Nonetheless, we directly tested this assumption in
Study 6 by coding speech segments from each candidate across the three televised presidential
debates and assessing the extent to which these segments conveyed attacks or other
demonstrations of aggression (indicative of dominance) and demonstrations of expertise
(indicative of prestige). We expected to observe greater demonstrations of expertise or
knowledge and fewer attacks from Clinton, and the reverse behavioral pattern from Trump.

Turning to our main hypotheses for Study 6, we predicted that across the three
presidential debates, Clinton, as a prestige strategist, would show greater evidence of nonverbal
displays of prestige, including upward head tilting and smiling, compared to Trump. Conversely,
we predicted that Trump, as a dominance strategist, would show greater evidence of nonverbal
displays of dominance, including downward head tilting with eye gaze directed toward Clinton
and less smiling, compared to Clinton. Although we expected both candidates, as highly agentic
and influential individuals, to demonstrate expansive behaviors, based on the preliminary results
of Study 5 pointing to potentially distinct forms of expansiveness, we further expected Clinton to
engage in more subtle forms of expansiveness (i.e., chest expansion), and Trump to engage in
more overt and space-taking forms of expansiveness (e.g., arms out, body occupying much

room). Finally, expansive behaviors not distinctively related to prestige or dominance in Study 5
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(i.e., arms up) were not expected to be displayed to a significantly greater extent by either
candidate.

Importantly, several of these behaviors—most notably body expansion and smiling—are
strongly linked to gender (Hall, Carter, & Horgan, 2000; LaFrance, Hecht, & Paluck, 2003;
Mayo & Henley, 1981; Gallaher, 1992), so observed differences between the candidates in the
display of these behaviors could be due to the gender difference between them as well as to rank
strategy. It is also noteworthy that gender differences in dominance and prestige are consistent
with ethological differences between men and women, and humans’ evolutionary history of
intrasexual selection for combat competition (as evidenced by dimorphism in body size,
muscularity, and behavior); studies have found that men are more likely than women to utilize
direct forms of aggressive behavior (Archer 2004; but see Bettencourt & Miller, 1996; Barlett &
Coyne; 2014). Given that gender and rank strategy were perfectly confounded in this study, we
could not tease apart these explanations. This limitation, and results that partially ameliorate it,
are detailed in the Discussion section.

Materials and Procedure

To test the validity of our assumption that Clinton and Trump are prestige and dominance
strategists respectively, two research assistants blind to our hypotheses independently listened to
all three presidential debates (audio only) and identified specific time-points in which one
candidate or the other engaged in either an attack (defined as a behavior intended to harm the
other candidate; Anderson & Bushman, 2002), or demonstrated his or her knowledge and
expertise (i.e., by identifying experiences, capabilities, or a fundamental understanding of a
topic). Both coders were undergraduate students at a Canadian University, currently living in

Canada, and not eligible to vote in the U.S. election. Final time-points were selected for
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subsequent analyses based on total consensus among coders; this resulted in the inclusion of 108
non-overlapping 5-second time-points across the three debates.

Next, to code the nonverbal behaviors displayed by each candidate, a new team of three
research assistants independently watched 5-seconds of video starting at each identified time-
point.1% These individuals (also students or recent graduates of a Canadian University, currently
living in Canada, and not eligible to vote in the U.S. election) were blind to hypotheses and why
those particular time points had been chosen, or what was happening at that moment in the
debates. They viewed the video clips without sound. Research assistants were instructed to code
the intensity of each of the behaviors found in Study 5 to be associated with prestige or
dominance using a rating scale ranging from 0 (behavior not at all present) to 3 (most intense
version of the behavior present), based on past research (Tracy & Matsumoto, 2008): head tilt up
(interrater a=.72), smiling (a= .87), chest expanded (a=.59), arms up (a=.91), arms out (a=
.83), and body occupies much room (a=.61). Coders were not provided with any information
about the meaning of these behaviors. Although two additional behaviors—wide stance and
torso pushed out—were examined in Study 5, these behaviors were not analyzed in the current
study because they were not regularly observable (i.e., they were often out of the vantage of the
camera).

To address a limitation of Study 5, coders were additionally asked to determine whether
each candidate engaged in the combination of a downwards head tilt with eye gaze directed
towards the other candidate, or not (a=.62). Stated differently, coders analyzed each 5-second
clip and identified whether the candidate engaged in a downwards head tilt with eye gaze
directed, or did not engage in this combination of behaviors.

Results
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Did Clinton and Trump Differ in their use of Prestige versus Dominance Strategies?

A Chi squared test of independence on the number of attacks and demonstrations of
expertise displayed by each candidate revealed a significant difference between the two
candidates in the use of each strategy, X? = 13.46, p < .001 (see Figure 15). Specifically, of the
total instances of attacks observed, Trump engaged in a relatively greater proportion than
Clinton, 53 vs. 26, p =.003, 95% CI:[.57, .77], and Clinton engaged in more demonstrations of
knowledge and expertise than Trump, 21 vs. 8, p = .02, 95% CI:[.53, .77]. These results support
our expectation that Clinton and Trump are prestige and dominance strategists, respectively, and
engaged in behaviors correspondent to each rank-attainment tendency during the three
presidential debates.

Nonverbal Displays of Prestige and Dominance

We conducted separate univariate ANOVAs to test whether each coded behavior was
displayed to a different extent by each candidate. In support of our hypotheses, significant effects
emerged for head tilted upward, F(1,106) = 45.27, p <.001, d = 1.28; smiling, F(1,106) = 34.42,
p <.001, d = 1.06; and, marginally, head tilted downward with gaze directed, F(1,106) = 3.20, p
=.077, d = .35; indicating that Clinton engaged in greater upwards head tilting and smiling than
Trump, whereas Trump engaged in marginally more downwards head tilting with gaze directed
than Clinton (see Figure 16).

Bodily Expansiveness

We next sought to test the hypothesis emerging from Study 5, that dominance and
prestige strategists use different forms of bodily expansion. We conducted separate univariate
ANOVAs predicting each of the four expansiveness behaviors coded. Replicating the results of

Study 5, Clinton engaged in greater chest expansion than Trump, F(1,106) = 11.85, p<.001,d =
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.67, but Trump occupied more space and extended his arms out from his body more than Clinton,
F(1,106) = 11.36, p <.001, d = .66, and F(1,105) = 11.15, p <.001, d =.66 (see Figure 16). Also
consistent with Study 5, the two candidates did not differ in the extent to which they raised their
arms upward, F(1,106) = 1.84, p = .18, d = .27, though there was a trend toward greater arm
raising by Trump, as was observed in Study 5 for dominant participants.

Discussion

In Study 6 we found that then-candidate Clinton and then-candidate Trump—a
prestigious and a dominant leader, respectively—demonstrated the nonverbal behavioral displays
associated with their corresponding rank-attainment strategies during the three U.S. presidential
debates. These results provide the first evidence that the nonverbal expressions of prestige and
dominance first uncovered in Studies 1, 2, 3, 4, and 5 are displayed by prestige and dominance
strategists in real-world rank contests.

Several of the more specific results from this study are particularly noteworthy. First,
consistent with our predictions, a downwards head tilt combined with gaze directed toward the
other candidate was marginally more likely to be displayed by the dominant candidate. In
contrast to the video clips coded in Study 5, in Study 6 we were able to obtain high-definition,
close-up recordings of the candidates from a range of angles, allowing our coders to identify
specific instances in which each candidate displayed a downwards head tilt with or without gaze
directed towards the other candidate. Second, replicating the exploratory findings of Study 5,
subtle forms of expansive bodily movements (i.e., chest expanded) were displayed to a greater
extent by the prestige strategist, while more overt and space-taking forms (i.e. body occupying
much space, arms extended outward) were displayed to a greater extent by the dominant

strategist. Arms raised above the head— an expansive behavior that was not significantly related
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to dominance or prestige in Study 5 — was here shown to a similar extent by both candidates, as
well. Together, Studies 5 and 6 thus provide the first evidence that although dominance and
prestige are both signaled by expansive bodily movements (as was found in Studies 1-4), the two
signals differ in the specific forms this expansiveness takes.

One important limitation of Study 6 is that the presumed differences between the
candidates in dominance and prestige are confounded with gender. It is therefore possible that
some of the behavioral differences observed between the two targets were a result not of their
particular rank strategy but rather of gender differences in nonverbal behavior. However, men
and women both tilt their heads to communicate intimidation (if anything, men tend to tilt their
heads upward — not down — more than women, for this purpose; Hehman et al., 2013), and
women engage in more nodding (Hall, Carter, & Horgan, 2000; Mayo & Henley, 1981), making
it unlikely that all observed differences were due to gender. In addition, men tend to engage in
more expansive behavior than women (Mayo & Henley, 1981; Gallaher, 1992), but Clinton
nonetheless engaged in greater displays of chest expansion, and the candidates did not differ
meaningfully in the extent to which they raised their arms — a behavior not clearly related to
either dominance or prestige in Study 5 but one that should presumably be part of the general
expansiveness typically shown by men.

In our view, these specific results, as well as the overall convergence in findings across
the seven studies reported here, ameliorate the concern that the results of Study 6 might stem
solely from gender differences. Nonetheless, until future studies are available to address the
extent to which these distinct displays are used to communicate dominance and prestige by both
men and women in real-world contexts, we would urge readers to draw their strongest

conclusions about Study 6 from those results that are unlikely to be due to gender: the head tilt
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difference between the candidates, and the difference in subtle forms of expansiveness (i.e., chest
expansion).

Another possible explanation for the observed difference between the candidates in head
tilt direction is the difference in height of the two individuals; Trump might have tilted his head
downward to look at Clinton. However, there is good reason to question this explanation. Trump
and Clinton were separated by a distance of (roughly) 15 feet. Assuming Trump was looking
down at Clinton due to his taller stature, the angle of his head would not meaningfully (or
observably) shift. Using geometry, we can determine that if Trump (191 centimeters tall) was
looking down at Clinton (165 centimeters tall — but likely taller if she was wearing heels, which
would further minimize this difference), and they were separated by 15 feet (~458 centimeters),
his head would shift only 3.25 degrees to make eye contact with her. A head movement of this
magnitude is unlikely to be observable or reliably coded, making it unlikely that the height
difference between the two was responsible for the observed head tilt difference.

General Discussion

The present research is the first to examine whether there are distinct sets of nonverbal
behaviors that are displayed by prestigious and dominant individuals, and whether these same
behaviors are used by observers to form perceptions of prestige and dominance, and to confer
social rank upon displayers on this basis. Based on prior research, we hypothesized that
expansiveness, smiling, and an upwards head tilt would be associated with prestige, whereas
expansiveness, no smile, and a downwards head tilt would be associated with dominance. Using
a multi-method approach that included tightly controlled experimental manipulations, a
correlational study examining actual group interactions and the impact of nonverbal displays on

emergent rank outcomes, and an observational study based on real-world data from validated
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prestige and dominance strategists during the U.S. presidential debates, we found strong support
for both of these hypotheses, as well as for a more exploratory hypothesis regarding the
distinctive forms of expansive bodily displays shown by dominance and prestige strategists.

More specifically, in Studies 1, 2, 3, 4a, and 4b, we found that perceivers made
impressions of targets’ dominance and prestige on the basis of the predicted sets of behaviors,
and only rarely confused the two displays. In other words, judges perceived dominance rather
than prestige from the permutation of expansiveness, no smile, and head tilted down with eye
gaze directed forward, and prestige rather than dominance from the permutation of
expansiveness, smiling, and head tilted up. Furthermore, the prestige display was positively, and
the dominance display negatively, associated with liking and communion, but both displays were
positively associated with perceptions of agency and social influence. These results held across
men and women judges and targets, suggesting these two displays carry the same signal value
across gender.

In Study 5 we found that individuals working together on a group task tended to
spontaneously display the behaviors found to be associated with prestige and dominance, and
prestige strategists, in particular, tended to display the behaviors associated with the prestige
display, whereas dominance strategists were more likely to display (some of) the behaviors
associated with the dominance display. Furthermore, prestige nonverbal behaviors predicted the
amount of influence individuals attained over their groups, based on ratings made by both fellow
group members and unacquainted outside observers. This effect was mediated by these
individuals’ peers’ perceptions of their prestige, suggesting that because nonverbal displays of
prestige led to perceptions of prestige, these displays consequently increased these individuals’

attainment of social influence.
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In Study 5 we also uncovered evidence to suggest that there are subtle differences in the
kinds of expansive behaviors displayed by prestigious and dominant individuals, with the former
showing subtle postural movements typically associated with the nonverbal expression of pride
(i.e., chest expansion) and the latter showing larger and more obvious space-consuming
movements (e.g., wide stance, arm extension). Finally, in Study 6, by examining then-candidate
Hillary Clinton and then-candidate Donald Trump’s nonverbal behaviors during the 2016
presidential debates, we found that the predicted set of prestige and dominance behaviors were
each displayed in a real-world status competition, by a prestige and dominance strategist. Study 6
also replicated the finding from Study 5 that the two strategies are associated with distinctive
forms of expansiveness. Together, these seven studies thus provide strong converging evidence
that dominance and prestige are associated with distinct nonverbal signals which naturally
emerge in ecologically valid group settings and real-world rank contests, and result in rank
conferral from others.

Theoretical Implications

Although a large body of research has demonstrated that certain nonverbal behaviors are
associated with generalized high rank, the present studies are the first to find distinct nonverbal
behavioral suites associated with two distinct forms of high rank, prestige and dominance. These
findings are consistent with the notion that humans have evolved two distinctive forms of social
rank, which are characterized by distinct vocal signals, psychological frameworks, and
evolutionary functions, yet which both lead to influence over others (Cheng et al., 2013; Cheng
et al., 2010; Cheng et al., 2016; Henrich & Gil-White, 2001; Maner, 2017; Maner & Case, 2016;
Tracy et al., 2010). Furthermore, our finding that both men and women received conferrals of

status as a result of displaying nonverbal expressions of prestige and dominance is consistent

64



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

with research suggesting that prestige and dominance are viable avenues for rank attainment
among both genders (Cheng et al., 2013; Maner & Case, 2016).

One contribution of the present results is that they help explain several inconsistencies
that have emerged in past research. First, previous studies examining the impact of head tilt on
rank perceptions have produced a variety of findings, at times showing that downwards head tilt
increases perceptions of high rank, and at other times that an upwards head tilt head tilt increases
perceptions of high rank (Bente et al., 2010; Hehman et al., 2013; Mignault & Chaudhuri, 2003;
Rule et al., 2012; for review see Witkower & Tracy, 2018a). Similarly, smiling has been
associated with perceptions of both high rank and low rank (Hall et al., 2005; Hess, Blairy, &
Kleck, 2000; Shariff et al., 2012; Shariff & Tracy, 2009; Tracy et al., 2013), and a meta-analysis
has shown a large amount of heterogeneity among these effects (Hall et al., 2005). The present
results suggest that these mixed findings are likely to be due to the ways in which social rank has
been measured in the relevant past studies; typically, these studies did not distinguish between
dominance and prestige, yet measured rank using words likely to connote one form of rank or the
other (see Cheng et al., 2013).

Another noteworthy finding emerging from the present research is the large overlap
between the prototypical pride expression and the observed prestige display (i.e., chest expanded,
smiling, head tilted upward). The present results therefore provide support for a functionalist
account of why the pride expression is accurately recognized and automatically associated with
high rank across cultures (Shariff et al., 2012; Shariff & Tracy, 2009; Tracy & Robins, 2008;
Tracy et al., 2013; Tracy & Matsumoto, 2008; Fessler, 1999); in displaying pride, individuals are
also signaling their prestige. However, this conclusion raises questions for prior accounts that

distinguished between two forms of pride: authentic and hubristic (Tracy & Robins, 2007b; but
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see Holbrook, Piazza, & Fessler, 2014). Although authentic pride is strongly related to prestige,
and may be the emotion that most drives prestige attainment (Cheng et al., 2010; Tracy, 2016b),
hubristic pride is just as strongly related to dominance, and has been found to be either
negatively or not related to prestige (Cheng et al., 2010). The pride expression communicates
both forms of pride (Tracy & Robins, 2007b; Tracy & Prehn, 2012), but the present findings
indicate that hubristic pride might in fact be better identified from an expression that includes
elements of the dominance display —such as head tilt downward (rather than upward), wider
stance, and perhaps even reduced smiling. Exploring these questions is an important direction for
future research.

The present results also have implications for our understanding of prestige and
dominance as two distinct forms of high rank. The finding that these strategies are associated
with different signals bolsters accounts suggesting that prestigious and dominant individuals are
likely to behave in different ways as leaders and seek disparate forms of followership, and that
followers are likely to behave differently when interacting with prestigious and dominant leaders
(Cheng et al., 2013; Cheng et al., 2016; Henrich & Gil-White, 2001; Maner, 2017). Although
past research has identified vocal characteristics that can be used to identify dominance, the
current studies provide the first evidence that visually observed nonverbal behaviors also play a
role in the distinctive signaling process (Cheng et al., 2016). Future studies might further probe
the social functions of separately signaling dominance and prestige by examining the divergent
ways in which observers respond to these nonverbal displays.

The current findings also have implications for other research on nonverbal displays of
high rank. Prior studies have shown that expansiveness functions to increase the apparent size of

a displayer (Marsh et al., 2009), and although this is likely to be the case for the space-
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consuming form of expansiveness found here to be associated with dominance (e.g., arms out,
body occupying much room), the more subtle chest expansiveness observed among prestigious
individuals might serve a different function. The present findings also have implications for the
literature suggesting that holding expansive postural and bodily poses increases feelings of
power (e.g., Carney, Cuddy, & Yap, 2010; Carney, Cuddy, & Yap, 2015; Ranehill et al., 2015;
see Gronau et al., 2017 for a bayesian meta-analysis of pre-registered replications). These studies
have typically manipulated expansiveness without clearly delineating how, or which behaviors
are most critical. Given the present evidence that different forms of expansiveness send different
messages about power, the previously documented ‘power pose’ may be associated with two
largely opposing messages. If this is the case, it could help account for inconsistencies in the
behavioral outcomes of power posing (e.g., Carney et al., 2015; Ranehill et al., 2015; but see
Simmons & Simonsohn, 2017). Regardless of what the future holds for power posing,
researchers who seek to test this account should more rigorously consider the specific makeup of
the behaviors involved in the pose.
Limitations and Future Directions

It is important to note several limitations of the present research. First, we used a top-
down, theoretically driven approach, in which we measured or manipulated specific behaviors
that we expected to be linked to each rank strategy, largely based on prior research on agency
and communion. It is therefore possible that additional behaviors, not examined here, are also
distinctively associated with dominance and prestige. An important future direction is therefore
to use a more bottom-up approach to further address these issues.

Second, although our findings provide largely convergent evidence across seven studies,

several inconsistencies did emerge. For example, in Study 5 downwards head tilt was not related
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to dominance—Ilikely due to our inability to code eye gaze direction in that study, as well as our
use of only one camera recording up to three people, which prevented us from adjusting camera
angles for individual participants or centering participants within the frame. Some of these
limitations were addressed in Study 6, but future studies should verify these results in additional
naturalistic group interactions using cameras tailored to each individual. In addition, given the
likely importance of eye gaze direction when considering head tilt, future studies should consider
using automated coding software to more accurately assess eye and head movements as they
emerge in naturalistic settings (Cohn, Reed, Ambadar, Xiao, Moriyama, 2004; Velloso, Bulling,
& Gellersen, 2013; Xiao, Moriyama, Kanade, & Cohn, 2003).

Third, future research is needed to examine whether these behaviors are likely to be
spontaneous displays, potentially evocative of some internal subjective experience in the way
that emotion expressions are typically thought to be (e.g., individuals who feel knowledgeable
may spontaneously display prestige in response to these feelings), or deliberative actions
intended to communicate a particular message (e.g., individuals who want others to view them as
smart might intentionally display certain prestige-related behaviors). Our expectation is that both
displays include both spontaneous and deliberative elements. For example, prior studies have
found that individuals spontaneously display behaviors associated with prestige after succeeding
in a valued domain (Tracy & Matsumoto, 2008), but also when asked to pose expressions
consistent with how they would behave if they were successful, or attained a personal
achievement (Banziger & Scherer, 2010; see Witkower & Tracy, 20184, for a review). Similarly,
studies have found that individuals asked to show behaviors that would intimidate others —that is,
pose a display intended to send an aggressive message — tilt their heads downward, a key

component of the dominance display (Hehman et al., 2013), but we are unaware of any prior
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research examining whether individuals who feel aggressive or dominant spontaneously engage
in behaviors associated with the dominance display.

Fourth, although we found that symmetrical smiles communicate prestige but not
dominance, smiles come in a variety of forms, and it is not clear whether all forms of smiling
would be more strongly associated with prestige. For example, asymmetrical smiles (when
paired with facial behaviors prototypically associated with disgust; e.g., AU 9 and 10; Chapman,
Kim, Susskind, & Anderson; Ekman & Friesen, 2002) may be perceived as “dominant,” defined
as a sense of superiority (Rychlowska et al., 2017). Although these findings may be taken to
suggest that asymmetrical smiles are associated with both dominance and prestige, given that
both are linked to superiority, it also may be the case that these smiles communicate prestige
only, consistent with the present finding that symmetrical smiling is associated with prestige
only. Another possibility is that asymmetrical smiles actually communicate dominance and not
prestige; although we found a negative association between symmetrical smiling and dominance,
it is plausible that different results would emerge for asymmetrical smiles.

Another important future research direction is to examine possible interaction effects of
dominance and prestige on nonverbal displays. Given that the two dimensions are conceptually
distinct and empirically orthogonal in many (though not all) social groups (see Cheng et al.,
2013; Cheng et al., 2010; Redhead, Cheng, Driver, Foulsham, & O’Gorman, under review;
Garfield & Hagen, under review), a person can be high in both forms of social rank at the same
time, or high in one and low in the other, or low in both. For example, a professor high in both
prestige and dominance might be respected and admired by her students for her impressive
publications and knowledge base, but simultaneously harshly punish students who challenge her

in class—leading students to also fear her. It is an open question whether such a person would
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show both prestige and dominance nonverbal displays interchangeably, or different displays at
different times depending on particular situations; future research is needed to explore this issue,
and also test whether interactions between dominance and prestige might predict other nonverbal
behaviors. That said, in the present Study 5 we found no significant interactions between prestige
and dominance target effects predicting any of the assessed behaviors: downwards head tilt, § =
.06, t = .87, p=.39; upwards head tilt, p = .02, t = .28, p=.78; prestige display, p = .03, t = .56,
p=.58; expansiveness, f = .05, t = 1.01, p=.31; or smiling, = .01, t = .23, p= .82.

Additionally, in studies 1, 2, 3, 4a, and 4b, each participant made judgments about a
single individual showing different nonverbal behaviors. This design allowed us to minimize
possible target effects (e.g., morphological differences between targets that might influence
judgments if participants viewed multiple targets), but it also may have reduced ecological
validity and increased participants’ tendency to attend closely to subtle behavioral differences
between displays that they otherwise might have missed.

Finally, like much psychological research, all of the present studies were based on
samples drawn from North American (i.e., largely WEIRD) populations (Henrich, Heine, &
Norenzayan, 2010). If the displays observed here are part of the evolved suites of behavior
associated with dominance and prestige, then they should reliably signal each rank strategy
across diverse populations. An important direction for future research is therefore to test the
extent to which these displays generalize across diverse populations. Although an upwards head
tilt and expansive posture have been associated with perceptions of high rank across populations
(e.g., Bente et al., 2010; Tracy et al., 2013), studies have yet to examine whether distinct
expressions of dominance and prestige are recognized as distinct forms of high rank across

varied cultural groups.
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In conclusion, the current research provides the first evidence that prestige and
dominance are associated with distinctive nonverbal signals, which facilitate rank attainment.
Prestige is associated with subtle forms of expansiveness (chest expanded, torso pushed out), a
smile, and an upwards head tilt, whereas dominance is associated with larger space-consuming

forms of expansiveness (e.g., arms out from body, wide stance), reduced smiling, and a

downwards head tilt. Our findings are thus consistent with the suggestion that humans may have

evolved to use distinct sets of nonverbal behaviors to communicate their prestige and dominance,

and observers rely on these distinct behaviors, alongside vocal, emotional, and personality

characteristics, to identify and confer status to prestigious and dominant individuals.

71



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

References

Abele, A. E. (2003). The dynamics of masculine-agentic and feminine-communal traits: Findings
from a prospective study. Journal of Personality and Social Psychology, 85(4), 768—776.

Ahmadian, S., Azarshahi, S., & Paulhus, D. L. (2017). Explaining Donald Trump via
communication style: Grandiosity, informality, and dynamism. Personality and
Individual Differences, 107, 49-53.

Anderson, C. A., & Bushman, B. J. (2002). Human Aggression. Annual Review of Psychology,
53(1), 27-51.

Anderson, C., & Kilduff, G. J. (2009). Why do dominant personalities attain influence in face-to-
face groups? The competence-signaling effects of trait dominance. Journal of Personality
and Social Psychology, 96(2), 491-503.

Apicella, C. L., Feinberg, D. R., & Marlowe, F. W. (2007). Voice pitch predicts reproductive
success in male hunter-gatherers. Biology Letters, 3(6), 682-684.

Archer, J. (2004). Sex differences in aggression in real-world settings: a meta-analytic
review. Review of General Psychology, 8(4), 291.

Archer, J., & Lloyd, B. (2002). Sex and Gender. Cambridge: Cambridge University Press.

Archer, J., & Thanzami, V. (2007). The relation between physical aggression, size and strength,
among a sample of young Indian men. Personality and Individual Differences, 43(3),
627-633.

Back, M. D., Schmukle, S. C., & Egloff, B. (2010). Why are narcissists so charming at first
sight? Decoding the narcissism—popularity link at zero acquaintance. Journal of
Personality and Social Psychology, 98(1), 132-145.

Ballentine, B., Searcy, W. A., & Nowicki, S. (2008). Reliable aggressive signalling in swamp

72



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

sparrows. Animal Behaviour, 75(2), 693-703.

Banziger, T., & Scherer, K. R. (2010). Introducing the Geneva multimodal emotion portrayal
(GEMEP) corpus. In K. R. Scherer, T. Banziger, & E. B. Roesch (Eds.), Blueprint for
affective computing: A sourcebook (pp. 271-294). Oxford, England: Oxford University
Press.

Barlett, C., & Coyne, S. M. (2014). A meta-analysis of sex differences in cyber-bullying
behavior: The moderating role of age. Aggressive Behavior, 40(5), 474-488.

Bates, D., Machler, M., Bolker, B., & Walker, S. (2014). Fitting linear mixed-effects models
using Ime4. arXiv preprint arXiv:1406.5823.

Bayes, M. A. (1972). Behavioral cues of interpersonal warmth. Journal of Consulting and
Clinical Psychology, 39(2), 333-3309.

Beall, A. T. (2016). The mating/parenting trade-off: evidence and implications (T). University of
British Columbia. Retrieved

from https://open.library.ubc.ca/clRcle/collections/24/items/1.0340481

Beck, A., Cafiamero, L., & Bard, K. A. (2010, September). Towards an affect space for robots to
display emotional body language. In Ro-man, 2010 IEEE, 464-469.

Bente, G., Leuschner, H., Issa, A. A., & Blascovich, J. J. (2010). The others: Universals and
cultural specificities in the perception of status and dominance from nonverbal behavior.
Consciousness and Cognition, 19(3), 762—777.

Bettencourt, B. A., & Miller, N. (1996). Gender differences in aggression as a function of
provocation: A meta-analysis. Psychological Bulletin, 119(3), 422-447.

Biesanz, J. C. (Under Review). Constructing Confidence Intervals for Standardized Effect Sizes.

Birch, S. A., Akmal, N., & Frampton, K. L. (2010). Two-year-olds are vigilant of others’ non-

73


https://open.library.ubc.ca/cIRcle/collections/24/items/1.0340481

NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

verbal cues to credibility. Developmental Science, 13(2), 363-369.

Blaker, N. M., Rompa, I., Dessing, 1. H., Vriend, A. F., Herschberg, C., & van Vugt, M. (2013).
The height leadership advantage in men and women: Testing evolutionary psychology
predictions about the perceptions of tall leaders. Group Processes & Intergroup
Relations, 16(1), 17-27.

Blaker, N. M., & Van Vugt, M. (2014). The status-size hypothesis: How cues of physical size
and social status influence each other. In J. T. Cheng, J. L. Tracy, & C. Anderson (Eds.),
The Psychology of Social Status (pp. 119-137). Springer, New York, NY.

Bottger, P. C. (1984). Expertise and air time as bases of actual and perceived influence in
problem-solving groups. Journal of Applied Psychology, 69(2), 214-221.

Brown, J. H., & Maurer, B. A. (1986). Body size, ecological dominance and Cope’s rule. Nature,
324(6094), 248-250.

Carney, D. R., Cuddy, A. J., & Yap, A. J. (2010). Power posing: Brief nonverbal displays affect
neuroendocrine levels and risk tolerance. Psychological Science, 21(10), 1363-1368.

Carney, D. R., Cuddy, A. J. C., & Yap, A. J. (2015). Review and summary of research on the
embodied effects of expansive (vs. contractive) nonverbal displays. Psychological
Science, 26(5), 657-663.

Calhoun, J. D. (2016). Frames Trump Facts (Doctoral dissertation, Florida Atlantic University).

Case, A., & Paxson, C. (2008). Stature and Status: Height, Ability, and Labor Market Outcomes.
Journal of Political Economy, 116(3), 499-532.

Cashdan, E. (1998). Smiles, speech, and body posture: How women and men display sociometric

status and power. Journal of Nonverbal Behavior, 22(4), 209-228.

74



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Chapman, H. A., Kim, D. A., Susskind, J. M., & Anderson, A. K. (2009). In bad taste: Evidence
for the oral origins of moral disgust. Science, 323(5918), 1222-1226.

Cheng, J. T., & Tracy, J. L. (2014). Toward a unified science of hierarchy: Dominance and
prestige are two fundamental pathways to human social rank. In J. T. Cheng, J. L. Tracy,
& C. Anderson (Eds.), The Psychology of Social Status (pp. 3-27). New York, NY:
Springer New York.

Cheng, J. T., Tracy, J. L., Foulsham, T., Kingstone, A., & Henrich, J. (2013). Two ways to the
top: Evidence that dominance and prestige are distinct yet viable avenues to social rank
and influence. Journal of Personality and Social Psychology, 104(1), 103-125.

Cheng, J. T., Tracy, J. L., & Henrich, J. (2010). Pride, personality, and the evolutionary
foundations of human social status. Evolution and Human Behavior, 31(5), 334-347.

Cheng, J. T., Tracy, J. L., Ho, S., & Henrich, J. (2016). Listen, follow me: Dynamic vocal signals
of dominance predict emergent social rank in humans. Journal of Experimental
Psychology: General, 145(5), 536-547.

Coan, & Gottman. (2007). The Specific Affect Coding System (SPAFF). In J. Coan, J.B., Allen
(Eds.) Handbook of Emotion Elicitation and Assessment (pp. 267-285). New York:
Oxford University Press.

Cohn, J. F., Reed, L. I., Ambadar, Z., Jing Xiao, & Moriyama, T. (2004). Automatic analysis and
recognition of brow actions and head motion in spontaneous facial behavior. IEEE, 1,
610-616.

Cole, B. J. (1981). Dominance hierarchies in Leptothorax Ants. Science, 212(4490), 83-84.

deCarvalho, T. N., Watson, P. J., & Field, S. A. (2004). Costs increase as ritualized fighting

progresses within and between phases in the sierra dome spider, Neriene litigiosa. Animal

75



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Behaviour, 68(3), 473-482.

DesJardins, N. M. L., Srivastava, S., Kufner, A. C., & Back, M. D. (2015). Who attains status?
Similarities and differences across social contexts. Social Psychological and Personality
Science, 6(6), 692-700.

Diekman, A. B., Clark, E. K., Johnston, A. M., Brown, E. R., & Steinberg, M. (2011).
Malleability in communal goals and beliefs influences attraction to stem careers:
Evidence for a goal congruity perspective. Journal of Personality and Social Psychology,
101(5), 902-918.

Eaton, T. V., & Giacomino, D. E. (2000). Personal values of business students: Differences by
gender and discipline. Research on Accounting Ethics, 7, 83-102.

Ekman, P., Friesen, W. V., & Hager, J. C. (2002). Facial action coding system: The manual. Salt
Lake City, Utah: Research Nexus.

Ellyson, S. L., & Dovidio, J. F. (1985). Power, dominance, and nonverbal behavior: Basic
concepts and issues. In S. L. Ellyson & J. F. Dovidio (Eds.), Power, Dominance, and
Nonverbal Behavior (pp. 1-27). New York, NY: Springer New York.

Fessler, D.M.T. (1999) Toward an understanding of the universality of second order emotions. In
Beyond Nature or Nurture: Biocultural Approaches to the Emotions, A. Hinton, ed.
pp.75-116. New York: Cambridge University Press.

Fink, B., Neave, N., & Seydel, H. (2007). Male facial appearance signals physical strength to
women. American Journal of Human Biology, 19(1), 82-87.

Foulsham, T., Cheng, J. T., Tracy, J. L., Henrich, J., & Kingstone, A. (2010). Gaze allocation in
a dynamic situation: Effects of social status and speaking. Cognition, 117(3), 319-331.

Fridlund, A. J. (1991). Sociality of solitary smiling: Potentiation by an implicit audience. Journal

76



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

of Personality and Social Psychology, 60(2), 229-240.

Fromme, D. K., & Beam, D. C. (1974). Dominance and sex differences in nonverbal responses
to differential eye contact. Journal of Research in Personality, 8(1), 76-87.

Gallaher, P. E. (1992). Individual differences in nonverbal behavior: Dimensions of style.
Journal of Personality and Social Psychology, 63(1), 133-145.

Garfield, Z. H., & Hagen, E. H. (under review). Investigating evolutionary models of leadership
among recently settled Ethiopian hunter-gatherers. The Leadership Quarterly, Special
Issue on the Evolution and Biology of Leadership.

Gifford, R. (1991). Mapping nonverbal behavior on the interpersonal circle. Journal of
Personality and Social Psychology, 61(2), 279-288.

Gifford, R. (1994). A lens-mapping framework for understanding the encoding and decoding of
interpersonal dispositions in nonverbal behavior. Journal of Personality and Social
Psychology, 66(2), 398-412.

Goodall, J. (1986). The chimpanzees of Gombe: Patterns of behavior. Cambridge, Mass:
Belknap Press of Harvard University Press.

Gronau, Q. F., Van Erp, S., Heck, D. W., Cesario, J., Jonas, K. J., & Wagenmakers, E. J. (2017).
A Bayesian model-averaged meta-analysis of the power pose effect with informed and
default priors: the case of felt power. Comprehensive Results in Social Psychology, 2(1),
123-138.

Guerrero, L. K. (2005). Observer ratings of nonverbal involvement and immediacy.

In V. L. Manusov (Ed.), The sourcebook of nonverbal measures: Going beyond words (p

p. 221-235). Mahwah, NJ: Lawrence Erlbaum.

77



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Hall, J. A., Carter, J. D., & Horgan, T. G. (2000). Gender differences in nonverbal
communication of emotion. In A. Fischer (Ed.), Gender and emotion: Social
psychological perspectives (pp. 97-117). Cambridge: Cambridge University Press.

Hall, J. A., Coats, E. J., & LeBeau, L. S. (2005). Nonverbal behavior and the vertical dimension
of social relations: A meta-analysis. Psychological Bulletin, 131(6), 898-924.

Hall, J. A., Mast, M. S., & Latu, I. M. (2015). The vertical dimension of social relations and
accurate interpersonal perception: A meta-analysis. Journal of Nonverbal
Behavior, 39(2), 131-163.

Hareli, S., Shomrat, N., & Hess, U. (2009). Emotional versus neutral expressions and perceptions
of social dominance and submissiveness. Emotion, 9(3), 378.

Hauser, D. J., & Schwarz, N. (2016). Attentive Turkers: MTurk participants perform better on
online attention checks than do subject pool participants. Behavior Research Methods,
48(1), 400-407.

Havlicek, J., Roberts, S. C., & Flegr, J. (2005). Women’s preference for dominant male odour:
effects of menstrual cycle and relationship status. Biology Letters, 1(3), 256-259.

Hecht, M. A., & LaFrance, M. (1998). License or obligation to smile: The effect of power and
sex on amount and type of smiling. Personality and Social Psychology Bulletin, 24(12),
1332-1342.

Hehman, E., Leitner, J. B., & Gaertner, S. L. (2013). Enhancing static facial features increases
intimidation. Journal of Experimental Social Psychology, 49(4), 747-754.

Henrich, J. (2015). The secret of our success: how culture is driving human evolution,

domesticating our species, and making us smarter. Princeton: Princeton University Press.

78



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Henrich, J., Chudek, M., & Boyd, R. (2015). The Big Man Mechanism: how prestige fosters
cooperation and creates prosocial leaders. Philosophical. Transactions of the Royal
Society B, 370(1683), 20150013.

Henrich, J., & Gil-White, F. J. (2001). The evolution of prestige: Freely conferred deference as a
mechanism for enhancing the benefits of cultural transmission. Evolution and Human
Behavior, 22(3), 165-196.

Henrich, J., Heine, S. J., & Norenzayan, A. (2010). The weirdest people in the world?
Behavioral and Brain Sciences, 33(2-3), 61-83.

Hess, U., Beaupré, M. G., & Cheung, N. (2002). Who to whom and why—cultural differences and
similarities in the function of smiles. In M. Abel (Ed.) The smile: Forms, functions, and
consequences (pp. 87-127). NY: The Edwin Mellen Press.

Hess, U., Blairy, S., & Kleck, R. E. (2000). The influence of facial emotion displays, gender, and
ethnicity on judgments of dominance and affiliation. Journal of Nonverbal
behavior, 24(4), 265-283.

Holbrook, C., Piazza, J., & Fessler, D. M. (2014). Conceptual and empirical challenges to the
“authentic” versus “hubristic”” model of pride. Emotion, 14(1), 17.

Holland, E., Wolf, E. B., Looser, C., & Cuddy, A. (2017). Visual attention to powerful postures:
People avert their gaze from nonverbal dominance displays. Journal of Experimental
Social Psychology, 68, 60-67.

Hwang, H. C., Matsumoto, D., Yamada, H., Kosti¢, A., & Granskaya, J. V. (2016). Self-reported
expression and experience of triumph across four countries. Motivation and
Emotion, 40(5), 731-739.

Johnstone, R. A., & Norris, K. (1993). Badges of status and the cost of aggression. Behavioral

79



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Ecology and Sociobiology, 32(2), 127-134.

Kakkar, H., & Sivanathan, N. (2017). When the appeal of a dominant leader is greater than a
prestige leader. Proceedings of the National Academy of Sciences, 114(26), 6734-6739.

Keating, C. F., & Bai, D. L. (1986). Children's attributions of social dominance from facial
cues. Child Development, 1269-1276.

Keltner, D. (1995). Signs of appeasement: Evidence for the distinct displays of embarrassment,
amusement, and shame. Journal of Personality and Social Psychology, 68(3), 441.
Keltner, D., & Haidt, J. (1999). Social functions of emotions at four levels of analysis. Cognition

and Emotion, 13(5), 505-521.

Kenny, D. A., & La Voie, L. (1984). The Social Relations Model. In Advances in Experimental
Social Psychology 18, 141-182.

Ketelaar, T., Koenig, B. L., Gambacorta, D., Dolgov, I., Hor, D., Zarzosa, J., ... & Wells, L.
(2012). Smiles as signals of lower status in football players and fashion models: Evidence
that smiles are associated with lower dominance and lower prestige. Evolutionary
Psychology, 10(3), 147470491201000301.

Kraus, M. W., & Chen, T.-W. D. (2013). A winning smile? Smile intensity, physical dominance,
and fighter performance. Emotion, 13(2), 270-279.

Kraut, R. E., & Johnston, R. E. (1979). Social and emotional messages of smiling: An
ethological approach. Journal of Personality and Social Psychology, 37(9), 1539-1553.

Krumhuber, E., Manstead, A. S., Cosker, D., Marshall, D., Rosin, P. L., & Kappas, A. (2007).
Facial dynamics as indicators of trustworthiness and cooperative behavior. Emotion, 7(4),

730.

80



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2015). Package ‘ImerTest’. R
package Version, 2(0).

LaFrance, M., Hecht, M. A., & Paluck, E. L. (2003). The contingent smile: A meta-analysis of
sex differences in smiling. Psychological Bulletin, 129(2), 305-334.

Lange, J., & Crusius, J. (2015). The tango of two deadly sins: The social-functional relation of
envy and pride. Journal of Personality and Social Psychology, 109(3), 453-472.

Latu, I. M., Mast, M. S., Lammers, J., & Bombari, D. (2013). Successful female leaders
empower women’s behavior in leadership tasks. Journal of Experimental Social
Psychology, 49(3), 444-448.

Lau, S. (1982). The Effect of Smiling on Person Perception. The Journal of Social Psychology,
117(1), 63-67.

Laustsen, L., & Petersen, M. B. (2017). Perceived conflict and leader dominance: Individual and
contextual factors behind preferences for dominant leaders. Political Psychology, 38(6),
1083 - 1101.

Leongbmez, J. D., Mileva, V. R., Little, A. C., & Roberts, S. C. (2017). Perceived differences in
social status between speaker and listener affect the speaker’s vocal characteristics. PLOS
One, 12(6).

Lieberz, K. A., Windmann, S., Geniole, S. N., McCormick, C. M., Mueller-Engelmann, M.,
Gruener, F., ... & Steil, R. (2017). The facial width-to-height ratio determines
interpersonal distance preferences in the observer. Aggressive Behavior, 43(5), 460-470.

Liu, C., Lu, K., Yu, G., & Chen, C. (2012). Implicit association between authentic pride and
prestige compared to hubristic pride and dominance. Psychological Reports, 111(2), 424—

442.

81



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Locke, K. D., & Heller, S. (2017). Communal and agentic interpersonal and intergroup motives
predict preferences for status versus power. Personality and Social Psychology
Bulletin, 43(1), 71-86.

Lukaszewski, A. W., Simmons, Z. L., Anderson, C., & Roney, J. R. (2016). The role of physical
formidability in human social status allocation. Journal of Personality and Social
Psychology, 110(3), 385-406.

Lyubomirsky, S., King, L., & Diener, E. (2005). The benefits of frequent positive affect: Does
happiness lead to success? Psychological Bulletin, 131(6), 803—855.

Maner, J. K. (2017). Dominance and Prestige: A Tale of Two Hierarchies. Current Directions in
Psychological Science, 26(6), 526-531

Maner, J. K., & Case, C. R. (2016). Dominance and prestige: Dual strategies for navigating
social hierarchies. In Advances in Experimental Social Psychology, 54, 129-180.

Maner, J. K., & Mead, N. L. (2010). The essential tension between leadership and power: When
leaders sacrifice group goals for the sake of self-interest. Journal of Personality and
Social Psychology, 99(3), 482-497.

Marsh, A. A., Yu, H. H., Schechter, J. C., & Blair, R. J. R. (2009). Larger than life: Humans’
nonverbal status cues alter perceived size. PLoS ONE, 4(5), e5707.

Martens, J. P. (2014). The pride learning bias: Evidence that pride displays cue knowledge and
guide social learning. University of British Columbia. Retrieved from
https://open.library.ubc.ca/cIRcle/collections/24/items/1.0166990

Martens, J. P., & Tracy, J. L. (2013). The Emotional Origins of a Social Learning Bias: Does the
Pride Expression Cue Copying? Social Psychological and Personality Science, 4(4),

492-499.

82



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Martens, J. P., Tracy, J. L., & Shariff, A. F. (2012). Status Signals: Adaptive benefits of
displaying and observing the nonverbal expressions of pride and shame. Cognition and
Emotion, 26(3), 390-406.

Martin, J., Rychlowska, M., Wood, A., & Niedenthal, P. (2017). Smiles as Multipurpose Social
Signals. Trends in Cognitive Sciences, 21(11), 864-877.

Matsumoto, D., & Hwang, H. S. (2012). Evidence for a nonverbal expression of triumph.
Evolution and Human Behavior, 33(5), 520-529.

Mayo C., Henley N.M. (1981) Nonverbal Behavior: Barrier or Agent for Sex Role Change?
In Mayo C., Henley N.M. (Eds.) Gender and Nonverbal Behavior (pp. 3-13).
Springer, New York, NY.

McAdams, D. P. (2016). The mind of Donald Trump. The Atlantic, 76-90.

Mehu, M., Grammer, K., & Dunbar, R. I. M. (2007). Smiles when sharing. Evolution and
Human Behavior, 28(6), 415-422.

Mehrabian, A. (1971). Silent Messages. Belmont, California: Wadsworth Pub. Co.

Mignault, A., & Chaudhuri, A. (2003). The many faces of a neutral face: Head tilt and perception
of dominance and emotion. Journal of Nonverbal Behavior, 27(2), 111-132.

Montoya, A. K., & Hayes, A. F. (2017). Two-condition within-participant statistical mediation
analysis: A path-analytic framework. Psychological Methods, 22(1), 6.

Muller, U., & Mazur, A. (1997). Facial dominance in Homo sapiens as honest signaling of male
quality. Behavioral Ecology, 8(5), 569-579.

Musser, S. J., & Orke, E. A. (1992). Ethical value systems: A typology. The Journal of Applied
Behavioral Science, 28(3), 348-362.

Nelson, N. L., & Russell, J. A. (2014). Dynamic facial expressions allow differentiation of

83



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

displays intended to convey positive and hubristic pride. Emotion, 14(5), 857-864.

Olweus, D. (1994). Bullying at school: Basic facts and effects of a school based intervention
program. Journal of Child Psychology and Psychiatry, 35(7), 1171-1190.

Oppenheimer, D. M., Meyvis, T., & Davidenko, N. (2009). Instructional manipulation checks:
Detecting satisficing to increase statistical power. Journal of Experimental Social
Psychology, 45(4), 867—872.

Panchanathan, K., Chelini, C., Gervais, M., & Wilke, A. (2010). The evolution of prestige-biased
transmission. Working Paper.

Parker, G. A. (1974). Assessment strategy and the evolution of fighting behaviour. Journal of
Theoretical Biology, 47(1), 223-243.

Puts, D. A., Gaulin, S. J., & Verdolini, K. (2006). Dominance and the evolution of sexual
dimorphism in human voice pitch. Evolution and Human Behavior, 27(4), 283-296.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods,
40(3), 879-891.

Ranehill, E., Dreber, A., Johannesson, M., Leiberg, S., Sul, S., & Weber, R. A. (2015). Assessing
the robustness of power posing: No effect on hormones and risk tolerance in a large
sample of men and women. Psychological Science, 26(5), 653-656.

Redhead, D. J., Cheng, J. T., Driver, C., Foulsham, T., & O’Gorman, R. (under review). On the
dynamics of social hierarchy: A longitudinal investigation of the rise and fall of prestige,
dominance, and social rank in naturalistic task groups.

Rule, N. O., Adams Jr, R. B., Ambady, N., & Freeman, J. B. (2012). Perceptions of dominance

following glimpses of faces and bodies. Perception, 41(6), 687—706.

84



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Rychlowska, M., Jack, R. E., Garrod, O. G., Schyns, P. G., Martin, J. D., & Niedenthal, P. M.
(2017). Functional smiles: Tools for love, sympathy, and war. Psychological
science, 28(9), 1259-1270.

Sell, A., Cosmides, L., & Tooby, J. (2014). The human anger face evolved to enhance cues of
strength. Evolution and Human Behavior, 35(5), 425-429.

Sell, A, Hone, L. S. E., & Pound, N. (2012). The importance of physical strength to human
males. Human Nature, 23(1), 30-44.

Sell, A. N. (2011). The recalibrational theory and violent anger. Aggression and Violent
Behavior, 16(5), 381-389.

Shariff, A. F., & Tracy, J. L. (2009). Knowing who’s boss: Implicit perceptions of status from
the nonverbal expression of pride. Emotion, 9(5), 631-639.

Shariff, A. F., Tracy, J. L., & Markusoff, J. L. (2012). (Implicitly) judging a book by its cover:
The power of pride and shame expressions in shaping judgments of social status.
Personality and Social Psychology Bulletin, 38(9), 1178-1193.

Simmons, J. P. (2014, April 4). MTurk vs. the lab: Either way we need big samples. Retrieved
from http://datacolada.org/2014/04/04/18-mturk-vsthe-lab-either-way-we-need-big-
samples/

Simmons, J. P., & Simonsohn, U. (2017). Power posing: P-curving the evidence. Psychological
Science, 28(5), 687-693.

Smith, J. M., & Price, G. R. (1973). The logic of animal conflict. Nature, 246(5427), 15-18.

Stirrat, M., Stulp, G., & Pollet, T. V. (2012). Male facial width is associated with death by
contact violence: Narrow-faced males are more likely to die from contact violence.

Evolution and Human Behavior, 33(5), 551-556.

85



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Stulp, G., Buunk, A. P., Verhulst, S., & Pollet, T. V. (2015). Human height is positively related
to interpersonal dominance in dyadic interactions. PLoS One, 10(2), e0117860.

Sullivan, D. G., Masters, R. D., Lanzetta, J. T., McHugo, G. J., Englis, B. G., Plate, E. F., &
Schubert, G. (1991). Facial displays and political leadership: Some experimental
findings. Primate politics. Carbondale: Southern Illinois University Press. p, 188-206.

Taylor, C. A,, Lord, C. G., Mclntyre, R. B., & Paulson, R. M. (2011). The Hillary Clinton effect:
When the same role model inspires or fails to inspire improved performance under
stereotype threat. Group Processes and Intergroup Relations, 14(4), 447-4509.

Thomsen, L., Frankenhuis, W. E., Ingold-Smith, M., & Carey, S. (2011). Big and mighty:
preverbal infants mentally represent social dominance. Science, 331(6016), 477-480.

Tiedens, L. Z., & Fragale, A. R. (2003). Power moves: Complementarity in dominant and
submissive nonverbal behavior. Journal of Personality and Social Psychology, 84(3),
558-568.

Todorov, A. (2005). Inferences of competence from daces predict election outcomes. Science,
308(5728), 1623-1626.

Tomada, G., & Schneider, B. H. (1997). Relational aggression, gender, and peer acceptance:
Invariance across culture, stability over time, and concordance among
informants. Developmental Psychology, 33(4), 601.

Tracy, J. L. (2016, October) U.S. presidential campaign offers a study in leadership styles. The
Globe and Mail.

Tracy, J. L. (2016). Take pride: Why the deadliest sin holds the secret to human success. Boston:
Houghton Mifflin Harcourt.

Tracy, J. L., & Matsumoto, D. (2008). The spontaneous expression of pride and shame: Evidence

86



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

for biologically innate nonverbal displays. Proceedings of the National Academy of
Sciences, 105(33), 11655-11660.

Tracy, J. L., & Prehn, C. (2012). Arrogant or self-confident? The use of contextual knowledge to
differentiate hubristic and authentic pride from a single nonverbal expression. Cognition
and Emotion, 26(1), 14-24.

Tracy, J. L., & Robins, R. W. (2004). Show your pride: Evidence for a discrete emotion
expression. Psychological Science, 15(3), 194-197.

Tracy, J. L., & Robins, R. W. (2007a). The prototypical pride expression: Development of a
nonverbal behavior coding system. Emotion, 7(4), 789-801.

Tracy, J. L., & Robins, R. W. (2007b). The psychological structure of pride: a tale of two
facets. Journal of Personality and Social Psychology, 92(3), 506.

Tracy, J. L., & Robins, R. W. (2008). The nonverbal expression of pride: evidence for cross-
cultural recognition. Journal of Personality and Social Psychology, 94(3), 516

Tracy, J. L., Robins, R. W., & Schriber, R. A. (2009). Development of a FACS-verified set of
basic and self-conscious emotion expressions. Emotion, 9(4), 554-559.

Tracy, J. L., Shariff, A. F., Zhao, W., & Henrich, J. (2013). Cross-cultural evidence that the
nonverbal expression of pride is an automatic status signal. Journal of Experimental
Psychology: General, 142(1), 163-180.

Ttebicky, V., Fialova, J., Kleisner, K., Roberts, S. C., Little, A. C., & Havlicek, J. (2015).
Further evidence for links between facial width-to-height ratio and fighting success:
Commentary on Zilioli et al. (2014). Aggressive behavior, 41(4), 331-334.

Trebicky, V., Havlicek, J., Roberts, S. C., Little, A. C., & Kleisner, K. (2013). Perceived

aggressiveness predicts fighting performance in mixed-martial-arts fighters.

87



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Psychological Science, 24(9), 1664-1672.

Vacharkulksemsuk, T., Reit, E., Khambatta, P., Eastwick, P. W., Finkel, E. J., & Carney, D. R.
(2016). Dominant, open nonverbal displays are attractive at zero-acquaintance.
Proceedings of the National Academy of Sciences, 113(15), 4009-4014.

van Vugt, M. V., & Grabo, A. E. (2015). The many faces of leadership. An evolutionary-
psychology approach. Current Directions in Psychological Science, 24(6), 484-489.

Velloso, E., Bulling, A., & Gellersen, H. (2013, September). AutoBAP: Automatic coding of
body action and posture units from wearable sensors. In Affective Computing and
Intelligent Interaction (ACII), 2013 Humaine Association Conference on (pp. 135-140).

Verbeek, M. E., Boon, A., & Drent, P. J. (1996). Exploration, aggressive behaviour and
dominance in pair-wise confrontations of juvenile male great tits. Behaviour, 133(11),
945-963.

Vieira, J. B., & Marsh, A. A. (2014). Don’t stand so close to me: psychopathy and the regulation
of interpersonal distance. Frontiers in Human Neuroscience, 7, 907.

von Rueden, C., Gurven, M., & Kaplan, H. (2008). The multiple dimensions of male social status
in an Amazonian society. Evolution and Human Behavior, 29(6), 402-415.

Von Rueden, C., Gurven, M., & Kaplan, H. (2010). Why do men seek status? Fitness payoffs to
dominance and prestige. Proceedings of the Royal Society of London B: Biological
Sciences, rspb20102145.

von Rueden, C. R., & Jaeggi, A. V. (2016). Men’s status and reproductive success in 33
nonindustrial societies: Effects of subsistence, marriage system, and reproductive
strategy. Proceedings of the National Academy of Sciences, 113(39), 10824-10829.

Waal, F. B. M. de. (2007). Chimpanzee politics: Power and sex among apes (25th anniversary

88



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

ed). Baltimore: Johns Hopkins University Press.

Waal-Andrews, W., Gregg, A. P., & Lammers, J. (2015). When status is grabbed and when
status is granted: Getting ahead in dominance and prestige hierarchies. British Journal of
Social Psychology, 54(3), 445-464.

Weidman, A. C., Tracy, J. L., & Elliot, A. J. (2016). The benefits of following your pride:
Authentic pride promotes achievement. Journal of Personality, 84(5), 607-622.

Weisfeld, G. E., & Beresford, J. M. (1982). Erectness of posture as an indicator of dominance or
success in humans. Motivation and Emotion, 6(2), 113-131.

Wiggins, J. S. (1979). A psychological taxonomy of trait-descriptive terms: The interpersonal
domain. Journal of Personality and Social Psychology, 37(3), 395-412.

Wiggins, J. S., Trapnell, P., & Phillips, N. (1988). Psychometric and geometric characteristics of
the revised interpersonal adjective scales (IAS-R). Multivariate Behavioral Research,
23(4), 517-530.

Witkower, Z. & Tracy, J. L., (2018a) Bodily communication of emotion: Evidence for extra-
facial behavioral expressions and available coding systems. Emotion Review.

Witkower, Z. & Tracy, J. L., (2018b). The illusion of a facial action: How head tilt influences
perceptions of dominance from an inactive face. Manuscript under review.

Witkower, Z., Tracy, J. L., Hill, A., Pun, A., Baron, A. (2018). Two cross-cultural and early-
emerging Signals of Social Rank: Prestige and dominance are associated with distinct
nonverbal displays across diverse populations and among young children. Manuscript in
preparation.

Witkower, Z. & Tracy, J. L., Lange, J. (2018). Illuminating the schede: uncovering a distinct

expression of Schadenfreude. Manuscript in preparation

89



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Xiao, J., Moriyama, T., Kanade, T., & Cohn, J. F. (2003). Robust full-motion recovery of head
by dynamic templates and re-registration techniques. International Journal of Imaging
Systems and Technology, 13(1), 85-94.

Yap, A. J., Mason, M. F., & Ames, D. R. (2013). The powerful size others down: The link
between power and estimates of others’ size. Journal of Experimental Social Psychology,
49(3), 591-594.

Zivin, G. (1977). Facial gestures predict preschoolers' encounter outcomes. Information

(International Social Science Council), 16(6), 715-729.

90



NONVERBAL EXPRESSIONS OF PRESTIGE AND DOMINANCE

Table 1.

Perceptions of Nonverbal Displays included in Study 1.

Display # Smile Expansive Head Tilt Dominance («) Prestige (o) Liking Influence(a)
1 No No Down 4.94% (.94) 4.007(.90) 3.50f 4.47°¢ (.81)
2 No No Level 4.08° (.94) 4.43%(92) 4.26% 4.269 (.79)
3 No No Up 4.08° (.93) 4197 (91)  4.02¢ 4.14% (.83)
4 No Yes Down 5.152(.92) 4.30% (.89)  3.50f 4.72%(.82)
5 No Yes Level 4.88° (.93) 4.64° (.89) 4,034 4.762 (.82)
6 No Yes Up 4.61% (.93) 4.932(.90) 4.,39bc 4.77%(.80)
7 Yes No Down 4.569 (.94) 3.957(.94) 3.49f 4.269 (.84)
8 Yes No Level 3.497(.94) 455 (92) 4.672 4.02¢ (.86)
9 Yes No Up 3.357(.93) 456 (.92) 4.842 3.95° (.86)
10 Yes  Yes Down 4.86 (.95) 4.40%(92) 3.79° 4.63% (.83)
11 Yes  Yes Level 3.97¢ (.93) 4.932(.92) 4.63% 4.45° (.86)
12 Yes  Yes Up 3.91¢ (.94) 5.002 (.88) 4,782 4.45° (.87)

Note. Dominance and prestige displays used in subsequent studies are in bold. Cronbach’s alpha is presented in parentheses.
Superscripts are based on 95% CI, with shared superscripts indicating no significant difference, p < .05.
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Table 2.
Correlations Among Nonverbal Behaviors, Study 4
1. 2. 3. 4.
1. Expansiveness --
2. Head Tilt Up 83** --
3. Smiling A43** A43** --
4. Head Tilt Down .20** 18* -.003 --

Note. **p < .01, *p < .05
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Table 3.
Correlations between Nonverbal Behaviors and Emergent Peer Perceptions, Study 4.
Influence Influence (outside
Prestige.  Dominance Agency Communion Liking (peer rated) observer rated)

Expansiveness 0.18** 0.15*  0.24** -0.12 0.15* 22%* 31
Head Tilt Up 0.19** 0.03 0.13% 0.07 0.15* A1 16
Smiling 0.26** -0.07 0.16* 26%* 0.29** 14+ 14+
Head Tilt Down -0.11 -0.12 -0.24 -.01 -0.15* - 19** -.18*
Prestige Display 0.26** 0.05 0.21** 127 0.23** 18* 23**

Note. **p < .01, *p < .05, ¥ <.10
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Figure 1. Examples of stimuli used in Studies 1 and 2. In Study 2, these stimuli were used as the
“smiling” (top left), “prestige” (top right), “neutral” (bottom left), and “dominance” (bottom
right) conditions.
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Figure 3. Judgments of Dominance and Prestige by Nonverbal Display, Study 2. Error bars
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Figure 5. Effect of Prestige Display on Judgments of Prestige, Mediated by Perceptions of

Agency and Perceptions of Communion, Studies 2 and 3.

Note. Coefficients from Study 2 are presented on top, and coefficients from Study 3 are

presented on the bottom.
*95% CI does not cross zero, 95% CI presented in brackets for ¢’ pathway.

Prestige display variable constitutes the comparison between the prestige display and the neutral

display.

Unstandardized coefficients were derived using MEMORE (Montoya & Hayes, 2017).
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Figure 6. Effect of Dominance Display on Judgments of Dominance, Mediated by Perceptions of
Agency and Perceptions of Communion, Studies 2 and 3.

Note. Coefficients from Study 2 are presented on top, and coefficients from Study 3 are
presented on the bottom.

*95% CI does not cross zero. 95% CI presented in brackets for ¢’ pathway.

Dominance Display variable constitutes the comparison between the dominance display and the

neutral display.
Unstandardized coefficients derived using MEMORE (Montoya & Hayes, 2017).
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Figure 7. Prestige, Smiling, Dominance, and Neutral (from left to right) Display Stimuli used in
Study 3
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Figure 8. Judgments of Prestige by Nonverbal Display, Study 3.
Note. Error bars indicate 95% CI.
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Figure 9. Gender by Display Interaction Predicting Dominance, Study 3.
Note. Error bars indicate 95% CI.
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Figure 10. Example of Prestige (top left), Smiling (bottom left), Dominance (bottom right), and
Neutral (top right) Stimuli used in Studies 4a and 4b.

Note. The above 2x2 grid format is an example of the format that participants viewed in Study
4b. To minimize any potential order effects, the configuration of displays in the four grids was
randomized across participants.
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Figure 11. Judgments of Prestige (left) and Dominance (right) for Each Nonverbal Display,
Study 4a.
Note. Error bars indicate 95% CI.
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Figure 12. Proportion of Selections for Each Nonverbal Display in the Prestige (left) and
Dominance (right) Condition, Study 4b.
Note. Error bars indicate 95% CI.
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Figure 13. Effect of Prestige Display on Social Influence, Mediated by Perceptions of Prestige,

Study 5.
Note. **p < .01. Target effects were derived using Social Relations Model (Kenny & La Voie,

1984).
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Figure 15. Proportion of Attacks (indicating Dominance) and Demonstrations of Expertise
(indicating Prestige) by Each Candidate, across the Three Presidential Debates, Study 6
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Endnotes

t Although we focus here on visually observable nonverbal behaviors, a large body of work
indicates that humans (and other species) also rely extensively on vocal signals for
communicating social rank; numerous studies suggest that deeper vocal pitch is associated with
higher rank (e.g., Cheng, Tracy, Ho, & Henrich, 2016; Puts, Gaulin, & Verdolini, 2006;
Leongomez, Mileva, Little, & Roberts, 2017), though one set of studies found the opposite, a
positive association between high pitch and rank (Ko, Sadler, Galinsky, 2014). Distinguishing
between dominance and prestige might help resolve this apparent inconsistency. In fact, a recent
set of studies found that the vocal pitch of dominant, but not prestigious, individuals dynamically
deepens across a set of utterances (Cheng et al., 2016). Future studies are needed to explore
whether this distinction also influences static pitch levels.

2 One interesting exception is that when facing threat or uncertainty, individuals may
preferentially select dominant leaders, whose force and coercive capacities become deemed as
locally valued attributes (Kakkar & Sivanathan, 2017; Lausten & Petersen, 2017; van Vugt &
Grabo, 2015).

3Failing to differentiate between distinct forms of high rank can obfuscate important diverging
effects that emerge when these distinctions are made. For example, by distinguishing between an
“empathic/responsible” and a more “egoistic/aggressive” version of high rank, Hall, Schmid-
Mast, and Latu (2005) observed diverging relationships with social perception accuracy — a
construct related to emotion intelligence— such that individuals high in the more
empathic/responsible form of high rank tended to show strong social perception accuracy,
whereas those high in the more egoistic/aggressive form demonstrated marginally worse
perception accuracy.

4 Smiling was based on movement created from symmetrical activation of the Zygomatic major
muscle, outlined by elongated and angled lip corners raised infraorbital triangle, and deepening
of the nasolabial furrow (AU 12 of FACS; Ekman & Friesen, 2002). However, the artificial
appearance of the avatar and his closed lips might have also led to the appearance of lips pressed
together (AU 24).

5 Perceptions of liking and influence were also measured, using researcher-generated items.
Details on methods and results based on these scales are presented in the SOM.

® Analyses using multilevel modeling, including models with covariates, are reported in the SOM
for Studies 1, 2, and 3.

" Although this logic assumes heterosexuality, this is a reasonable assumption for the large
majority of the sample; estimates suggest that 95% of M-Turk workers report being largely or
entirely heterosexual (Beall, 2016)

8 To maintain consistency with the closed-mouth smile portrayed in the prestige display, we
asked targets portraying smiling faces to show a closed mouth smile (AUs 6+12). However,
incidental variation in muscle activation appeared across images in this condition; for example,
in several photos orbicularis oculi activation (AU 6) was challenging to observe due to
shadowing or image quality, and one smile included parted lips (AU 25; likely due to intense
activation of AU 12). All stimuli can be found in the SOM.

% Confidence intervals were constructed around correlation coefficients with 100 bootstrapped
samples based on Biesanz (under review).
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10 Although three coders were used to code all nonverbal behaviors, the coding performed by one
of these individuals was excluded for the items chest expanded and body occupies much room to

improve inter-rater reliability.
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	Actors posed four displays (shown in Figure 7) following detailed verbal instructions provided by the first author: prestige (expansiveness, symmetrical closed mouth smiling, and head tilt up), dominance (expansiveness, neutral facial expression, hea...
	Measures. Participants indicated their judgments of prestige (𝛼s across targets > .84) and dominance (𝛼s across targets > .88) using the same items and rating scale as was used in Studies 1 and 2, and indicated perceptions of agency (𝛼s across tar...
	Procedure
	Participants viewed four nonverbal displays posed by a target individual matched to their own gender, and for each display provided ratings of prestige, dominance, agency, and communion. Participants viewed and judged same-gender target only, to mini...
	Results
	Perceptions of Prestige
	Perceptions of Dominance
	Perceptions of Agency
	Perceptions of Communion
	Are Dominance and Prestige Impressions Based on Perceptions of Agency and Communion?
	To test whether perceptions of agency and communion mediated the effect of the prestige display on judgments of prestige, we ran a multiple mediator model with the nonverbal display as the focal predictor (neutral display = 0, prestige display = 1), ...
	Results showed that the prestige display predicted increased judgments of prestige, b = 1.12, t = 12.97, p < .001, 95% CI:[.95, 1.29], and increased perceptions of agency, b = 1.46, t = 14.76, p < .001, 95% CI:[1.27, 1.66] and communion, b = .92, t = ...
	Next, to test whether perceptions of agency and communion mediated the effect of the dominance display on judgments of dominance, we ran a multiple mediator model with the nonverbal display as the focal predictor (neutral display = 0, dominance displ...
	Discussion
	Studies 4a and 4b
	Participants
	Study 4a.  One-thousand, one hundred fifty-nine U.S. workers were recruited from MTurk. We elected to recruit a large sample to ensure the stability of mean ratings for each target (Hehman, Xie, Ofosu, & Nespoli, 2018). After 158 participants were ex...
	Study 4b. One-thousand, eighty-two U.S. workers (who did not participate in Study 4a) were recruited from MTurk. After 85 participants were excluded for failing the same attention-check item used in the prior studies, the final sample consisted of 99...
	Materials
	Stimuli. Eight actors (4 men, 4 women; 5 White, 3 Central American) posed the displays of prestige, dominance, neutral, and smiling.  The posing procedure was identical to that used in Study 3, except that photographs were taken in a different room a...
	Procedure
	Study 4a. Participants were randomly assigned to view one of the eight targets displaying all four nonverbal displays. Participants were shown each display in a random order, and indicated how prestigious and dominant each appeared to be, using the a...
	Study 4b. Participants were randomly assigned to view one of eight targets displaying all four nonverbal displays. All four displays were presented simultaneously in a 2x2 grid (with the location of each display randomized for each participant; see F...
	Results
	Study 4a
	Perceptions of prestige. First, we conducted a repeated-measures analysis of variance (ANOVA) to determine the effect of nonverbal display on perceptions of prestige. Supporting our hypotheses, an effect of display type emerged, F(3, 3000) = 376.34, p...
	Although a 4 (nonverbal display) x 2 (target gender) mixed-model ANOVA uncovered a small but significant interaction, F(3,2997) = 4.59, p < .001, ,𝜂-𝑝-2.=.005, for both men and women targets the prestige display was rated as more prestigious than t...
	Overall, these results suggest that the prestige display increased perceptions of prestige when compared to the neutral display and the dominance display, but was not perceived as significantly more prestigious when compared to the smiling display. Th...
	Perceptions of Dominance. We next conducted a repeated-measures analysis of variance (ANOVA) to determine the effect of nonverbal display on perceptions of dominance. Supporting our hypotheses, an effect of display type emerged, F(3,3000) = 453.33, p ...
	These results suggest that the dominance display increased perceptions of dominance when compared to all other displays, and this pattern emerged for both men and women targets, and both men and women perceivers.
	Study 4b
	Discussion
	Study 5
	Method
	Participants
	One hundred, ninety-one students at the University of British Columbia (53% men) were randomly assigned to one of 36 same-gender groups (19 all-men groups, 17 all-women groups). Group sizes ranged from four to seven people (M = 5.34, SD = .83), and a...
	Procedure
	Participants first completed a decision-making task, known as “Lost on the Moon,” independently, and then worked collectively as a group for 20 minutes on the same task. They were instructed to use their answers from the independent task to guide gro...
	Measures
	Nonverbal behavior. Eight different time-points were selected from the video-recorded group interactions and subsequently coded for nonverbal behaviors. A research assistant blind to hypotheses selected six segments from each group interaction (all s...
	Coders rated nonverbal behaviors related to the dominance and prestige displays documented in Studies 1, 2, and 3: head tilt upward, head tilt downward, degree of smiling, and expansiveness (assessed via the items: chest expanded, arms extended out fr...
	For bodily expansiveness, we opted to aggregate across several expansiveness items, to obtain a more comprehensive index of this behavior. In addition to testing our primary hypotheses using this aggregated measure of expansiveness, we also conducted ...
	Round-robin peer ratings. Upon completion of the group task, participants rated each other group member on a number of measures (i.e., prestige, dominance, social influence, and liking), on a scale ranging from 1 (not at all) to 7 (very much). All ra...
	Agency and Communion. Agency was assessed with three items from the Revised Interpersonal Adjective Scales: “assertive”, “self-confident”, and “timid” (reverse scored; Wiggins et al., 1988; (α = .92). Communion was assessed with two items: “unsympathe...
	Liking. Liking was assessed with two items: “I like this person” and “I like working with this person”.
	Social influence. Unlike in Studies 2 and 3, we examined and analyzed perceived social influence and perceived agency separately, because participants in Study 5 engaged in a lengthy social interaction with one another, allowing for the formation of s...
	Social influence was measured in two ways. First, participants engaging in the interaction rated each other group member on three items: “This person led the task”, “this person had high status”, and “this person was paid attention”, on a scale rangin...
	Results
	Bivariate correlations were conducted to assess relationships between nonverbal behaviors and rank strategies.  In support of our hypotheses, individuals who emerged as more prestigious (i.e., greater prestige target effects) engaged in more expansiv...
	Exploratory analyses
	Discussion
	Study 6
	Materials and Procedure
	To test the validity of our assumption that Clinton and Trump are prestige and dominance strategists respectively, two research assistants blind to our hypotheses independently listened to all three presidential debates (audio only) and identified sp...
	Next, to code the nonverbal behaviors displayed by each candidate, a new team of three research assistants independently watched 5-seconds of video starting at each identified time-point.  These individuals (also students or recent graduates of a Can...
	To address a limitation of Study 5, coders were additionally asked to determine whether each candidate engaged in the combination of a downwards head tilt with eye gaze directed towards the other candidate, or not (𝛼= .62). Stated differently, coders...
	Results
	Did Clinton and Trump Differ in their use of Prestige versus Dominance Strategies?
	A Chi squared test of independence on the number of attacks and demonstrations of expertise displayed by each candidate revealed a significant difference between the two candidates in the use of each strategy, X2 = 13.46, p < .001 (see Figure 15). Spe...
	Nonverbal Displays of Prestige and Dominance
	We conducted separate univariate ANOVAs to test whether each coded behavior was displayed to a different extent by each candidate. In support of our hypotheses, significant effects emerged for head tilted upward, F(1,106) = 45.27, p < .001, d = 1.28; ...
	Bodily Expansiveness
	We next sought to test the hypothesis emerging from Study 5, that dominance and prestige strategists use different forms of bodily expansion. We conducted separate univariate ANOVAs predicting each of the four expansiveness behaviors coded. Replicatin...
	Discussion
	In Study 6 we found that then-candidate Clinton and then-candidate Trump—a prestigious and a dominant leader, respectively—demonstrated the nonverbal behavioral displays associated with their corresponding rank-attainment strategies during the three ...
	Several of the more specific results from this study are particularly noteworthy. First, consistent with our predictions, a downwards head tilt combined with gaze directed toward the other candidate was marginally more likely to be displayed by the do...
	One important limitation of Study 6 is that the presumed differences between the candidates in dominance and prestige are confounded with gender. It is therefore possible that some of the behavioral differences observed between the two targets were a ...
	In our view, these specific results, as well as the overall convergence in findings across the seven studies reported here, ameliorate the concern that the results of Study 6 might stem solely from gender differences. Nonetheless, until future studies...
	General Discussion
	The present research is the first to examine whether there are distinct sets of nonverbal behaviors that are displayed by prestigious and dominant individuals, and whether these same behaviors are used by observers to form perceptions of prestige and...
	More specifically, in Studies 1, 2, 3, 4a, and 4b, we found that perceivers made impressions of targets’ dominance and prestige on the basis of the predicted sets of behaviors, and only rarely confused the two displays. In other words, judges perceive...
	In Study 5 we found that individuals working together on a group task tended to spontaneously display the behaviors found to be associated with prestige and dominance, and prestige strategists, in particular, tended to display the behaviors associated...
	In Study 5 we also uncovered evidence to suggest that there are subtle differences in the kinds of expansive behaviors displayed by prestigious and dominant individuals, with the former showing subtle postural movements typically associated with the n...
	Theoretical Implications
	Although a large body of research has demonstrated that certain nonverbal behaviors are associated with generalized high rank, the present studies are the first to find distinct nonverbal behavioral suites associated with two distinct forms of high r...
	One contribution of the present results is that they help explain several inconsistencies that have emerged in past research. First, previous studies examining the impact of head tilt on rank perceptions have produced a variety of findings, at times s...
	Another noteworthy finding emerging from the present research is the large overlap between the prototypical pride expression and the observed prestige display (i.e., chest expanded, smiling, head tilted upward). The present results therefore provide s...
	The present results also have implications for our understanding of prestige and dominance as two distinct forms of high rank. The finding that these strategies are associated with different signals bolsters accounts suggesting that prestigious and do...
	The current findings also have implications for other research on nonverbal displays of high rank. Prior studies have shown that expansiveness functions to increase the apparent size of a displayer (Marsh et al., 2009), and although this is likely to ...
	Limitations and Future Directions
	It is important to note several limitations of the present research. First, we used a top-down, theoretically driven approach, in which we measured or manipulated specific behaviors that we expected to be linked to each rank strategy, largely based on...
	Second, although our findings provide largely convergent evidence across seven studies, several inconsistencies did emerge. For example, in Study 5 downwards head tilt was not related to dominance—likely due to our inability to code eye gaze direction...
	Third, future research is needed to examine whether these behaviors are likely to be spontaneous displays, potentially evocative of some internal subjective experience in the way that emotion expressions are typically thought to be (e.g., individuals ...
	Fourth, although we found that symmetrical smiles communicate prestige but not dominance, smiles come in a variety of forms, and it is not clear whether all forms of smiling would be more strongly associated with prestige. For example, asymmetrical sm...
	Finally, like much psychological research, all of the present studies were based on samples drawn from North American (i.e., largely WEIRD) populations (Henrich, Heine, & Norenzayan, 2010). If the displays observed here are part of the evolved suites ...
	In conclusion, the current research provides the first evidence that prestige and dominance are associated with distinctive nonverbal signals, which facilitate rank attainment. Prestige is associated with subtle forms of expansiveness (chest expanded...
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