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Smile and the World Smiles (and Trusts) With You:
Happiness Mimicry Shapes First Impressions

Michal Olszanowski!, Aleksandra Tolopilol, and Ursula Hess?
! Center for Research on Biological Basis of Social Behavior, SWPS University
2 Department of Psychology, Humboldt-University of Berlin

Numerous studies have shown that the processes underlying trait judgments can be influenced by concurrent
affect processing. The present project explores the role of emotional mimicry in trait attribution. Across
three experiments, we asked participants to assess social characteristics of faces expressing happiness,
sadness, and anger. In Experiments 1 and 3, we used facial electromyography to predict participants’
inferences about trustworthiness, confidence, and attractiveness (Experiment 1) or their behaviorally
assessed trust by asking participants to share virtual points in a “trust/investment game” (Experiment 3). In
Experiment 2, we tested the causal relationship between facial activity and trait judgments. Participants
were asked to assess trustworthiness while performing facial movements that either enhanced or inhibited
muscle activity during mimicry of given emotional expressions. The results indicate that mimicry of
happiness not only predicts but is causally linked to perceptions of trustworthiness—the stronger the
imitation, the more positive the assessments. The results of Experiments 1 and 3 show that increased sadness
mimicry is associated with lower trust ratings, although the results of Experiment 2 do not support a causal
relationship. Additionally, we confirmed previous observations that people are more likely to mimic
affiliative displays (i.e., happiness and sadness) than antagonistic ones (i.e., anger), with happiness being the
most likely to be mimicked. In summary, these studies provide evidence that facial mimicry modulates

social trait inferences and underscores the functional role of mimicry in social interactions.

Keywords: emotional mimicry, facial displays of emotions, facial electromyography, trait judgments/

attribution

Predicting other people’s personal characteristics and goals is an
important aspect of social interactions. Emotion expressions often
play a crucial role in this process. Specifically, thought emotion
expression people read information about others feelings, intentions,
and dispositions (Horstmann, 2003; Scarantino, 2017). People not
only apply labels to emotion expressions but they also use this
information to draw inferences about other people (de Melo et al.,
2014; Hareli & Hess, 2010). The information provided by facial
expressions can then be used to navigate social interactions
(Niedenthal & Brauer, 2012).

Trait Inferences From Facial Display

People rapidly and spontaneously make judgments about others’
personalities based on appearance cues (see, e.g., Kenny, 2004;
Todorov & Uleman, 2002, 2003; Zebrowitz, 2004). For example,
a square jaw, high forehead, or heavy eyebrows cross-culturally

connote social dominance (Keating, Mazur, & Segall, 1981; Keating,
Mazur, et al., 1981; Senior et al., 1999).

A second strong cue to a person’s “character” is the emotional
facial expression of a person. Specifically, according to appraisal
theories of emotion, a relevant change in the internal or external
environment is evaluated according to several dimensions, such
as whether the event is pleasant or unpleasant (pleasantness), or
whether the change is in line with the motivational state of the
individual or obstructs the individual’s goals (e.g., Arnold, 1960;
Frijda, 1986; Scherer, 2009). Specific emotions are differentiated by
the pattern of appraisals they are the result of. Importantly, the way a
person appraises a given situation is specific to the individual and
their current state. Factors such as the person’s personality and skills
determine their resources, values, and motivations. These, in turn,
define the outcomes of their appraisal of an event.

Notably, people’s naive emotion theories tend to be largely
consistent with appraisal theory (Hareli, 2014). Hence, people
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can—based on their naive emotion theories that represent the
appraisals—reconstruct the appraisals of other people’s emotions
(e.g., Hess & Hareli, 2017; Manstead & Fischer, 2001; Roseman,
1991; Scherer & Grandjean, 2008). This, in turn, provides insights
into their goals, values and motivations, and through these into their
character (de Melo et al., 2014; Hareli & Hess, 2010).

Importantly, since facial expressions are usually interpreted con-
textually, inferences based on facial expressions are also context-
dependent. As shown by Hess et al. (2000), judgments of dominance
and affiliation based on happiness and anger displays were qualified
by the gender and ethnicity of the expresser. This suggests that trait
attributions differentiate the meaning of emotional displays based on
cultural norms and social rules for their expression.

However, not only the perceived emotions of the target but also
the affective experience of the observer who processes these stimuli
can affect trait judgments. For example, Winkielman et al. (2015;
Olszanowski et al., 2018) showed, through mediation analyses, that
trait assessments can be influenced by processing fluency, that is the
ease of perceptual and conceptual mental operations that results in
positive affect (Jacoby et al., 1989; Winkielman et al., 2003).

The postulate that the processes underlying trait judgments can be
influenced by concurrent affect processing is implicit in embodied
cognition theories. Specifically, this approach posits that the con-
ceptual processing of emotional stimuli often functionally rests on
somatosensory and motor resources, offering valuable insights into
emotion concepts (e.g., Barsalou, 2008; Schirmer & Adolphs, 2017;
Winkielman et al., 2018). Notably, in face-to-face interactions,
observers typically imitate the emotional displays of others. This
emotional mimicry serves as a signal for embodied simulation, a
process through which people internally reflect the emotions of
those around them. Such “mirrored” feelings shape inferences
about the characteristics of others (Niedenthal et al., 2017; but see
also Goldman & Sripada, 2005). For example, it has been shown
that neuromuscular stimulation of the zygomaticus major (smiling)
muscle caused ambiguous facial displays to be categorized as
happy more frequently than in the no-stimulation condition. In
turn, in the reversed situation—when the ability to mimic facial
displays was limited by asking participants to hold a pen in their
mouth—facial and vocal displays of emotions were rated as less
authentic (Korb et al., 2014; Vilaverde et al., 2024).

A second pathway from mimicry to trait judgments is also
plausible. Specifically, emotional mimicry is dependent on and
fosters feelings of affiliation (Hess & Fischer, 2013). Thus, people
tend to mimic others to whom they feel close (Kastendieck et al.,
2021) and feel closer to others in contexts where mimicry occurs.
However, feelings of closeness are related to empathy which in turn
impacts person judgments. In this vein, Olszanowski et al. (2020)
showed that facial activity during spontaneous mimicry of happi-
ness and sadness, but not anger, partially predicts assessments of
senders’ likeability and competence. Somewhat less straightforward
results were provided by study of Blairy et al. (1999). Here, par-
ticipants judged how well traits related to dominance and affiliation
described the protagonist. They found that when participants were
instructed to voluntarily imitate the target’s facial expressions, they
generally judged the traits as less accurate descriptions than par-
ticipants who spontaneously imitated facial expressions or suc-
cessfully suppressed their mimicry. As concluded by the authors,
voluntary mimicry may lower the tendency to make trait attributions
regarding others’ behaviors. By contrast, Olszanowski et al. (2022)
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reported no indirect effect of mimicry on the evaluation of physi-
cally similar or dissimilar faces expressing either happiness or anger.
The limited scope of the above observations indicates that the
potential impact of mimicry on social judgments may be a more
complex issue that requires more detailed analysis.

In sum, there is direct and indirect evidence that facial mimicry
modulates social trait inferences. It is important to underline that the
two pathways described above are not mutually exclusive. The
present study aimed to revisit the role of mimicry in trait attributions,
in light of its function and contextual variability.

Emotional Mimicry in Social Context

In recent years, evidence has accumulated that emotional mimicry
is influenced by social context. Thus, affiliative emotions (e.g.,
happiness) are mimicked more readily than antagonizing ones
(e.g., anger or disgust; Fischer et al., 2012; Hess & Bourgeois, 2010;
Hinsz & Tomhave, 1991; Olszanowski & Totopito, 2024). In
addition, people are more likely to physically or socially mimic
those similar to themselves, such as in-group members or peers, than
people who are dissimilar (Ardizzi et al., 2014; Bourgeois & Hess,
2008; Olszanowski & Totopito, 2024; Olszanowski et al., 2022;
van der Schalk et al., 2011). Conversely, in cooperative social
situations, mimicry is enhanced compared to hostile or competitive
situations (Hofree et al., 2018; Likowski et al., 2008; Weyers et al.,
2009). Finally, mimicry may be reduced when the task does not
require the full processing of emotional information. For example,
mimicry may be reduced or even absent when observers have goals
that require nonemotional judgments and, hence, less attention to
the person’s emotions (Cannon et al., 2009; Hess et al., 1998; Stel
et al., 2009).

Hypotheses

The present research aimed to assess the role of facial mimicry
for trait attributions. Several factors, such as the emotional meaning
of the facial expression, the context in which the evaluation takes
place, and the traits being evaluated, are expected to determine
the degree of modulation. Specifically, since affiliative displays of
similar others are more likely to be imitated, trait judgments should
be more influenced for similar people with affiliative displays than
for dissimilar people or people with nonaffiliative or antagonistic
displays. In addition, evaluations that include an affective com-
ponent (e.g., liking, attractiveness) or are related to inferences about
affiliative intentions (e.g., trustworthiness, affiliation, or dominance)
will be more influenced by mimicry than evaluations that are less
related to affiliation or affect (e.g., confidence).

Overview of the Present Studies

To explore the interplay between social context and emotional
mimicry on trait judgments, we asked participants to assess the
different social characteristics of faces expressing happiness, sad-
ness, and anger. In Experiment 1, participants rated trustworthiness,
confidence, and attractiveness. In Experiment 2, we tested the causal
relationship between facial activity and trait judgments. Here,
participants were asked to assess trustworthiness while they per-
formed facial movements that either enforced or inhibited muscle
activity occurring during mimicry of a given emotional expression
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using the procedure by Blairy et al. (1999, Study 3). Finally, in
Experiment 3, we behaviorally assessed trust by asking participants
to share virtual points in a “trust/investment game” (Berg et al.,
1995). Additionally, Experiments 1 and 3 were preceded by a task
designed to create social bonds with some of the observed persons.
We hypothesized that participants would favor individuals who are
smiling and are socially similar compared to those displaying anger
or sadness and who are socially distant. Additionally, we predicted
that displays of happiness will be more readily mimicked than
displays of sadness, whereas anger will be mimicked to the lowest
extent. Finally, mediation analyses were used to confirm the effects
of muscle activity on trait judgments.

Method Overview

The study was approved by the Ethics Committee for Scientific
Research of the Faculty of Psychology at SWPS University in
Warsaw.

Transparency and Openness

We have provided a full account of our sample size determination,
justifications for data exclusion, and comprehensive descriptions
of all the measures used in our research. The materials regarding
our research: Stimuli, data files, analysis script, and preregistration
are openly accessible through the Open Science Framework
(Olszanowski et al., 2025).

Stimuli

Video clips showing anger, sadness, and happiness expressions
displayed by eight individuals (four men and four women, all faces
Caucasian) served as the stimulus material. The videos were created
using FantaMorph 5.0 based on pictures taken from the Warsaw Set
of Emotional Facial Expression Pictures (Olszanowski et al., 2015),
following the procedure developed by Wrébel and Olszanowski
(2019). Each video lasted 6 s and started with a 2-s still image of a
neutral face that changed gradually within 2 s to an emotional one
(i.e., anger, sadness, or happiness). After reaching the apex (i.e., full
emotional display), the face returned within 1 s to a lower intensity
expression (i.e., 50% neutral and 50% emotional) and stopped,
keeping the still image visible for another 1 s. The 24 videos (Eight
Individuals X Three Emotional Expressions) were then divided into
two subsets, each containing four individuals (two women). Each
subset was further divided into two alternative experimental sets in
which two individuals (one woman) were introduced as having
social attitudes similar to the participants’, whereas the other two
were described as dissimilar.

Measures
EMG Recording and Data Reduction

Muscle activity was measured using bipolar placements of single-
use Ag/Cl electrodes on the left side of the face. A ground electrode
was attached to the middle of the forehead, directly below the
hairline. Following Tassinary et al. (2007), activity of the corrugator
supercilii (which lowers the eyebrows), and zygomaticus major
(which raises the lip corners) was assessed. To potentially differ-
entiate between anger and sadness more precisely, we also measured
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depressor anguli oris (which lowers the lip corners) in Experiment 1
and lavator labii superioris (raises the upper lip) in Experiment 3.
Analyses of single muscle activity are presented in Appendix. Since
these were complementary measurements, these results, as well as
the results of separate analyses for the corrugator and zygomaticus,
are presented in the Suplementary Analysis (see Appendix).

To control for artifacts in the electromyography (EMG) signal
(i.e., yawning, face touching), we video-recorded participants
during the main part of the experimental procedure and visually
inspected recordings to remove data containing artifacts due to
excessive muscle movements. The EMG signal was measured with a
BioPac MP150 amplifier, digitized with 24-bit resolution, sampled
at 1 kHz, and recorded on a personal computer. The signal was
offline filtered with a 20- to 400-Hz bandpass filter and a 50-Hz
notch filter, moving average filter integrating over 50 ms and
rectified to transform into positive values. All digital processing and
data exports were done using ANSLAB v2.5 software. For the
analyses, the signal was averaged from a 0.5-s baseline (prior to
the stimulus onset) up to 7 s (6 s of the video +1 extra second) of
the stimulus presentation divided into 0.5-s epochs, which resulted
in a baseline and 14 data points for each trial. The data were within
participant z-scored. Trials exceeding 3 SD for 5 or more data points
were marked as artifact and excluded from analysis.

Based on the assumption that happiness expressions are indexed
by higher activation of zygomaticus major as compared to corru-
gator supercilii, whereas anger and sadness expressions can be
manifested by higher activation of corrugator supercilii as compared
to zygomaticus major, matching facial activity indexes were calcu-
lated. To define mimicry of happiness, the activity of corrugator
supercilii was subtracted from the activity of zygomaticus major and
to define sadness and anger zygomaticus was subtracted from cor-
rugator (see Hess & Blairy, 2001; Hess et al., 2017). This mimicry
index averaged across the time when the emotion display was visible
on the targets’ face (from Second 2-6 of the video), was used as the
dependent variable. Index values above O indicate convergent facial
responses, whereas values below 0 indicate divergent facial responses
(i.e., a more anger-like reaction to happiness or more happiness-like
reaction to anger). The results of the analyses for individual muscles
are presented in Appendix.

Procedure

The stimulus presentation was programmed in SuperLab 5.0.
Each trial started with a fixation cross (jittered between 0.5 and 2 s),
followed by the facial expression video, followed by 5 s of blank
screen and ending with the presentation of the judgment scales (or a
screen instructing participants to press the button to continue when
no evaluation was required—i.e., passive viewing block). To
minimize the risk of physiological signal interference, trials were
separated by a 10-s blank screen (with info that a new video is being
downloaded).

Social Similarity Manipulation

To generate the perception of social similarity between the
participant and observed individuals in Experiments 1 and 3, a
method based on the questionnaire of social attitudes was utilized
(Clerke & Heerey, 2021; Wrébel & Kroélewiak, 2017). The ques-
tionnaire consists of a set of five statements (e.g., “Smoking should
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not be allowed in public spaces”; “Homosexuals should have a right
to adopt children”), and participants were asked to indicate the
extent to which they agree with each item on a 4-point scale. After
completing the form, participants were instructed to memorize the
faces and answers to the same questionnaire, presumably provided
by four other participants (two men and two women). The faces
presented were photographs of individuals used to create the video
stimuli. A computer script assured that for two of the individuals
(one man and one woman), the responses were similar to the
participant’s responses, whereas for two other divergent responses
were shown. The assignment of the identities described as socially
similar and different were counterbalanced between participants.

Experiment 1
Method
Study Design

The study followed a 3 (emotion display: anger vs. happiness vs.
sadness) X 2 (social similarity: similar vs. different) X 4 (type of the
task: trustworthiness evaluation vs. attractiveness evaluation vs. con-
fidence evaluation vs. passive viewing) within-participants design.

Participants

Preregistered sample size based on repeated measures analysis of
variance (ANOVA) approach assumed recruiting above 54 partici-
pants to allow the detection of a small effect (ng >.02,1-B>.8,a=
.05). Assuming some data loss, we recruited 71 (51 women) parti-
cipants for the study in exchange for partial course credit and coffee
vouchers (equivalent of approx. 3$). EMG recordings of six parti-
cipants could not be used due to technical reasons (i.e., signal loss or
relatively high level of artifacts), and data from three participants were
excluded due to ineffective manipulation of social similarity. Thus,
the EMG signal analyses are based on data from 62 participants
(43 women).

Power Analysis

To ensure that our sample size was sufficient to detect the observed
effect sizes when analyzed with linear mixed models (LMMs),
we conducted an additional sensitivity analysis usig SIMR package
for R (R Core Team, 2018; Green & MacLeod, 2016). Specifically,
we calculated beta (f) coefficients and Cohen’s f values, along with
their corresponding degrees of freedom, using collected data. Based
on these estimates, we conducted a series of power simulations. These
simulations demonstrated that with statistical power exceeding 80%,
the minimum detectable effect size was Cohen’s f = 0.002. Further
details of these simulations, including the power curves, are available
at Olszanowski et al. (2025).

Procedure

The experiment was conducted individually and presented as a study
on memorizing other people’s faces and attitudes. Participants were
informed that the experiment consists of three parts, in which they will
be asked to memorize, evaluate, and recognize other people’s faces.

The first part of the study involved manipulating social similarity
(questionnaire and memorizing faces). Before starting the second
part, participants were informed that their task is to judge individuals’
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faces on different traits and that to measure their effort during this
task, electrodes would be applied to their face. After the instructions
were provided, participants completed four blocks of trials, each
containing 12 video clips (Four Faces X Three Emotions). During
each block, participants either judged targets on trustworthiness,
attractiveness, and confidence or passively viewed the faces (without
the evaluation task). The order of the blocks was random. Participants
used a 7-point scale (anchored “no” to “yes”) to answer the question:
“is this person trustworthy/attractive/confident?” Before starting each
block, participants were informed about the kind of judgment to make
or that there would be no judgment.

The third part, introduced as the recognition test, was adminis-
tered right after the evaluation part. Participants saw a pictures of
individuals and were asked to indicate whether the person’s attitudes
were similar to or different from their own. Correctly indicating
the similarity of attitudes for three of the four faces confirmed
the effectiveness of the manipulation procedure and qualified the
respondent’s data for analysis.

Results

Since the study preregistration and sample size calculations were
based on repeated measures ANOVA models, we provide the cor-
responding analyses as supplementary material (Olszanowski et al.,
2025). However, due to the advantages of mixed-effects models over
traditional ANOV A—such as better handling of missing data or the
ability to account for trial-level and between-trial variance—we
present the mixed-effects models as the primary analyses. Data were
analyzed using LMMs with restricted maximum likelihood and Type
I Satterthwaite’s approximations to obtain p value estimates and
intercepts for each subject. Paired comparisons were made with
Bonferroni correction adjusting the p values. The analyses were
performed using lme4 and ImerTest packages for R (Bates et al.,
2015; Kuznetsova et al., 2017). Critically, the supplementary
ANOVA analyses revealed a consistent pattern of significant effects,
mirroring those identified in the LMMs (Olszanowski et al., 2025).

Emotional Mimicry

The fixed effect structure included emotion display (three levels:
anger vs. sadness vs. happiness), social similarity (two levels: similar
vs. different), and type of the task/judgment (four levels: trustwor-
thiness vs. attractiveness vs. confidence vs. passive viewing) as well
as their interactions. Participant id was entered as random factor.'> A
mimicry index, serving as the dependent variable, was derived by
subtracting corrugator supercilii activity from zygomaticus major
activity for happiness, and vice versa for sadness/anger, with these
values then averaged over the 2-6 s period of the target’s emotional
display. Figure 1 presents the results.

! The alternative model, which included random intercepts of facial sti-
muli, showed no significant differences from the basic model in terms of data
fit—Akaike information criterion (AIC)Panicipanl identification number (Id) = 9,3 14
versus AlCparicipant 1d + Stimuti 1a = 9,316, X2 =0.26, p = .611 (see https://osf
Jdo/m5f2v for details).

2 We further conducted supplementary model comparisons for which we
built a series of nested models starting with one including only the main
effects, sequentially adding first-order interactions, and finally the full three-
way interaction. A detailed report of these analyses is available at https://osf
i0/m5f2v.
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Figure 1

Facial Mimicry as a Function of Task, Emotion Expression, and Similarity (Experiment 1)

Passive

Mimicry index

Anger Sadness Happiness

Attractiveness

Similarity
|:| Dissimilar
. Similar

Sadness

Anger Happiness

Emotional display

Note. Bars represent the mimicry index, averaging facial activity between 2 and 6 s of stimuli presentation (i.e., while the emotion
display was visible on individuals’ face). Error bars represent 95% confidence interval for the mean. See the online article for the color

version of this figure.

A significant main effect of facial display confirmed that parti-
cipants’ facial activity depended on the actors’ emotion display:
F(2, 2756) = 56.88, p < .001, n* = 0.04. Mimicry was more
pronounced after exposure to happy faces than after exposure to angry
(M=0.55,SE =0.05 versus M = —0.02, SE = 0.05); #(2755) = 10.07,
p <.001,d=0.47, or sad faces (M = 0.10, SE = 0.05); #(2755) = 8.09,
p < .001, d = 0.37, with no difference between the latter two,
#(2755) = 1.98, p = .144, d = 0.09.

Further, a main effect of social similarity emerged significantly:
FQ, 2757) = 4.57, p = .033, 112 < 0.01, with more mimicry of
socially similar versus dissimilar individuals (M = 0.26, SE = 0.04
vs. M =0.16, SE = 0.04). This effect was qualified by a significant
interaction with emotion display, F(2, 2757) = 3.67, p = .026, 1> <
0.01. Specifically, happiness displays of similar individuals were
mimicked more than those of dissimilar individuals (M = 0.69, SE =
0.06 versus M = 0.42, SE = 0.06); #(2757) =3.39, p = .011,d =
0.22, whereas there were no differences for anger and sadness
expressions. The main effect of type of the task, F(3, 2757) = 0.86,
p =464, 1% <0.01, the remaining two-way interactions, type of task
and social similarity: F(3, 2757) = 0.79, p = .503, n2 < 0.01;
emotion display and type of task: F(6, 2757) = 1.96, p = .068, 1> <
0.01; and the three-way interaction: F(6, 2757) = 0.40, p = .877, r]2 <
0.01, were not significant.

The conditional R? (fixed + random effects) of the model was .07,
while marginal R” (fixed effects only) was .05, which translates into
weak explanatory power—that is, .02 < R* < .13 (Cohen, 1988).

Social Evaluations

Analyses with the fixed effects emotion displays (three levels:
anger vs. sadness vs. happiness) and social similarity (two levels:
similar vs. different) were conducted for the each of the judgments
(i.e., attractiveness, confidence, or trustworthiness). The random
effects included an intercept for participants and facial stimuli.’
Figure 2 presents the results.

For attractiveness judgments, a significant main effect of
emotion display emerged, F(2, 671) = 176.31, p < .001, 1° = 0.33.
Individuals displaying happiness were perceived as more attractive
(M = 4.52, SE = 0.14) than those displaying sadness (M = 2.77,
SE=0.14); (671) = 14.70, p < .001, d = 1.32, or anger (M = 2.44,

} Attractlveness AICPammpam d— = 2637 versus AICPa.mupant 1d + Stimuli Id =
2,632, X = 7.48, p = .006; trustwonhmess AlCpyriicipant 1a = 2686 versus
AlCpqricipant 1d + Stimuli 1d = 2,649, x = 39.36, p < .001; conﬁdence AIC
Participant Id = = 2620 versus AlCPamclpant Id + Stimuli Id = 2 605 X =17 09 p<
.001.
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Figure 2
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Means of Trait Ratings as a Function of Emotion Expression and Similarity (Experiment 1)

Attractiveness

Sadness

Anger

Happiness Anger

Trustworthiness

Sadness Happiness

Confidence

Similarity

|| Dissimilar
Similar

Anger Sadness Happiness

Emotional display

Note.

SE=0.14);#(671)=17.47,p < .001, d = 1.57, and individuals who
displayed sadness were rated as more attractive than those dis-
playing anger #(671) = 2.77, p = .017, d = 0.25. Also, socially
similar individuals were rated as more attractive than dissimilar
ones: M =3.42, SE=0.14 versus M = 3.06, SE=0.14; F(1, 676) =
13.39, p < .001, n? = 0.01. The interaction was not significant:
F(2,671) = 1.02, p = .361, 1> < 0.01. The conditional R? (fixed +
random effects) of the model was .44 while marginal R* (fixed
effects only) was .28, which translates into substantial explanatory
power—that is, R > .26 (Cohen, 1988).

The same pattern of results emerged for trustworthiness. A
significant main effect of emotion display emerged, F(2, 671) =
110.81, p < .001, n* = 0.24, such that individuals displaying
happiness were judged as more trustworthy than those displaying
sadness (M =4.68, SE=0.17 versus M =3.71, SE=0.17); 1(671) =
7.96, p < .001, d = 0.72, or anger (M = 2.86, SE = 0.17); 1(671) =
14.87, p <.001, d = 1.34, and those displaying sadness were rated as
more trustworthy than those displaying anger: #671) = 6.92, p <
.001, d = 0.63. Socially similar individuals were also judged as
more trustworthy than dissimilar ones: M = 3.90, SE = 0.17 versus
M = 3.60, SE = 0.17; F(1, 674) = 8.95, p = .003, 1> = 0.01. No
significant interactions emerged, F(2, 671) = 1.95, p = .143, ° <
0.01. The conditional R* (fixed + random effects) of the model
was .34, while marginal R? (fixed effects only) was .21, which
translates into moderate explanatory power—that is, .13 < R* < .26
(Cohen, 1988).

A somewhat different pattern of results emerged for confidence
judgments. The main effect of emotion display was significant:
F(2, 671) = 213.38; p < .001, n*> = 0.38. As for attractiveness and
trustworthiness, ratings on the target scale were higher for individuals
displaying happiness (M = 5.11, SE = 0.14) than those displaying
anger (M = 4.10, SE = 0.14); #(671) = 8.41, p < .001, d = 0.76, or
sadness (M = 2.65, SE = 0.14); #(681) = 20.55, p < .001, d = 1.85.
However, here, individuals who displayed anger were rated as more
confident than those who displayed sadness: #671) =12.14, p < .001,

Error bars represent 95% confidence interval for the mean. See the online article for the color version of this figure.

d = 1.10. In contrast to judgments of attractiveness and trustwor-
thiness, no main effects of social similarity emerged: F(1, 675) =
0.46,p=.5, nz < 0.01, nor a significant interaction: F(2, 671) = 1.06,
p =.348, n2 < 0.01. The conditional R? (fixed + random effects) of
the model was .41, while marginal R? (fixed effects only) was .34—
substantial explanatory power, that is, R* > .26 (Cohen, 1988).

Mediation Analyses

To examine whether there is an indirect effect of emotional
mimicry on judgments, we conducted a series of mediation analyses
(see Figure 3) using the Ime and mediation packages for R (Bates et
al., 2015; Tingley et al., 2014). We treated the individuals’ emotional
display as the predictor (X)* and trait judgments as the dependent
variable (Y). Since the expected pattern of muscle activation during
happiness mimicry is opposite to that of sadness and anger, we unified
the index of facial activity for mediation analysis, such that as activity
of corrugator supercilii was subtracted from the activity of zygo-
maticus major for all emotion conditions. Hence, a positive value
indicated a more smile-like response (higher activation zygomaticus
major as compared to corrugator supercilii), whereas a negative value
indicated a more frowning response (higher activation of corrugator
supercilii as compared to zygomaticus major). The index values were
used as the mediator (M). Here, a significant mediation effect would
indicate that the judgment about a given trait is mediated entirely (full
mediation) or partially (partial mediation) by the act of mimicking a
specific facial expression of emotion.

Table 1 provides estimates of fixed effects for the analyzed paths.
The analyses showed a partial indirect effect of happiness and
sadness mimicry on trustworthiness and attractiveness judgments
but not on confidence judgments. Specifically, more happiness

4 Dummy-coded to contrast the displayed emotion of interest (1) against
two other emotions (0), for example, happiness was contrasted against anger
and sadness.
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HAPPINESS MIMICRY SHAPES FIRST IMPRESSIONS

Figure 3
The Schema of Mediation Model Tested in the Presented Studies

M

(mimicry index)

X Y
(facial display) |~~~ 7=~ 7 (social evaluation)

mimicry predicted higher ratings, whereas more sadness mimicry
predicted lower ratings. In turn, for anger displays, there was
significant, partial indirect effect of emotional mimicry on con-
fidence judgments but not on judgments of trustworthiness or
attractiveness. There, more anger mimicry predicted lower ratings.

Summary

Overall, these findings suggest that mimicry predicts trait judg-
ments. In addition, as hypothesized, happiness was more readily
mimicked than sadness and anger, and the happiness of socially
similar individuals was more readily mimicked than the happiness of
dissimilar individuals. Further, the effects of emotional expressions
on trait judgments were replicated such that happiness was asso-
ciated with more attractiveness, trustworthiness, and confidence
compared to sadness and anger. In turn, sadness was associated with
higher trustworthiness and attractiveness than anger, whereas anger
was associated with higher confidence than was sadness. The expected
effect of social similarity on trait ratings was found for attractiveness
and trustworthiness—socially similar individuals were rated more
favorably, with a somewhat different pattern for confidence. Here,
dissimilar individuals expressing anger were judged to be more
confident than similar ones.

Finally, mimicry was shown to mediate these effects—more
mimicry of happiness predicted higher ratings of trustworthiness
and attractiveness, whereas more mimicry of sadness predicted
lower ratings. A different mediation pattern emerged for confidence:
As predicted, mimicry of anger was associated with lower ratings.
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Importantly, the mediation was partial in all cases, meaning that
mimicry does not fully predict judgments. This suggests that
additional mediating or moderating mechanisms, such as apprai-
sals (e.g., Hareli, 2014), likely play a role in inferring social traits
from facial displays. Emotional mimicry may function alongside
these mechanisms.

In sum, we replicated previous findings that people mimic
affiliative emotions to a larger extend and that socially similar
individuals are mimicked more. The results also support our
hypothesis that mimicry predicts trait ratings, especially for traits
that have affective relevance. However, although the results align
with our predictions, it is essential to note that the observed
relationships between mimicry and evaluations are correlational.
Consequently, the causative direction of this relationship cannot
be unequivocally determined. To test the notion that mimicry
influences evaluations, further study based on the design by Blairy
et al. (1999, Study 3) was conducted.

Specifically, participants were asked to activate muscles in
patterns that were either congruent or incongruent with the
observed expression. In the congruent condition, this task enforced
activity in the same muscles as the observed expression, thereby
enhancing mimicry. Conversely, in the incongruent condition,
the task prompted activation of opposing muscles, hindering
mimicry. If mimicry influences evaluations, congruent activity
should enhance the impact of the observed expression on eva-
luations (raising ratings in the case of happiness and lowering them
in the case of anger and sadness), whereas incongruent activity
should diminish this influence (lower ratings for happiness, higher
ratings for sadness and anger) compared to the passive viewing
condition.

Experiment 2
Method
Study Design

The study followed a 3 (emotional display: anger vs. sadness vs.
happiness) X 3 (induced facial activity: congruent vs. incongruent
vs. free) within-participants design.

Table 1
Mediational and Indirect Effects of the Relationship Between Emotional Display and Trait Judgments via Mimicry
Display Path ¢ Path ¢’
X) Evaluation (Y) Path a Path b (total effect) (direct effect) Indirect effect

Happiness Attractiveness 0.60%** 0.27*%* 1.91%** 1.75%%* M = 0.16, 95% CI [0.09, 0.23], p < .001
Trustworthiness 0.62%** 0.18%%* 1,407+ 1.30%** M =0.11, 95% CI [0.05, 0.18], p < .001
Confidence 0.45%** 0.03 1.70%** 1.69%** M = 0.02, 95% CI [-0.03, 0.06], p = 1.0

Sadness Attractiveness —0.427%%% 0.39%%* —0.69%** —0.52%%* M = -0.17, 95% CI [-0.26, —0.09], p < .001
Trustworthiness —0.57%** 0.30%** —0.05 0.11 M = —0.17, 95% CI [-0.26, —0.10], p < .001
Confidence —-0.11 0.11% —1.91%* —1.90"** M = —0.01, 95% CI [-0.04, 0.01], p = 1.0

Anger Attractiveness —0.17* —0.39%** —1.20%%* —1.15%** M = —0.07, 95% CI [-0.15, 0.01], p = .558
Trustworthiness —-0.06 0.29%%* —1.36*** —1.34%% M = —0.02, 95% CI [-0.07, 0.04], p = 1.0
Confidence —0.33%** 0.17** 0.24* 0.30* M = —22120.06, 95% CI [-0.11, —0.01], p = .027

Note. Estimates of fixed effects (paths a, b, ¢, and ¢’) and indirect effects are presented with 95% confidence intervals (computed using 10,000 Monte

Carlo simulations), p values were adjusted using the Bonferroni correction to account for multiple comparisons. CI = confidence interval.

*p < .05.
ip < .07.

p < .01 FF*p < 001
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Participants

Since the observed effect sizes for evaluative judgments in
Experiment 1 were relatively large, we decided on a slightly smaller
sample size and recruited 50 participants (35 women) who par-
ticipated in the study in exchange for partial course credit and coffee
vouchers. Based on the analysis of video recordings from the
experiment, we excluded four participants due to noncompliance
with the instructions. Thus, the analyses are based on 46 participants
(32 women).

Power Analysis

Following the methodology established in Experiment 1, com-
parable sensitivity analyses were conducted. These analyses revealed
a consistent minimum detectable effect size for interaction of Cohen’s
f=10.006 (1 — B > .8 a=.05) across all employed LMMs.

Procedure

The experiment was conducted individually and presented as a
validation of new software that detects and recognizes faces and
facial displays in different environments; at this stage, the software
is set to learn about mouth and eyebrows movements. Participants
were instructed that their task is to watch videos of individuals and
to assess their trustworthiness, while the software will analyze
their facial activity. Participants were also informed that their
facial activity would be recorded on video during the task for
later analysis by the software. In practice, the recorded footage
was used to retrospectively verify whether participants performed
the task correctly. In addition to visually inspecting the video
recordings, iMotions 7.0 software was used to analyze partici-
pants’ behavior to confirm that their facial activity aligned with the
instructions.

Figure 4

During the experiment, participants were presented with three
blocks of trials, each containing 12 video clips (Four Faces X Three
Emotions). During one block, participants were asked only to watch
videos and provide their evaluations. During the two other blocks,
participants were asked to produce a specific facial activation during
the video presentation. The same set of faces was used in each
block; the order of the blocks was randomized for each participant.
Before the video presentation, descriptions with images appeared
on the screen, indicating the required arrangement of mouth and
eyebrows, and reminding participants to maintain this arrangement
until a signal appeared on the screen (after the video and before
the evaluation). No reference to emotions was made during the
instructions.

Congruent facial activity for happiness consisted of raised eye-
brows and raised corners of the mouth (see Figure 4, Panel C), for
sadness of furrowed eyebrows and pulling down the corners of the
mouth (Figure 4, Panel B), and for anger of furrowed eyebrows and
tightened/pressed lips (Figure 4, Panel A). Conversely, incongruent
facial activity for happiness consisted of furrowed eyebrows and
tightened/pressed lips (Figure 4, Panel F), for sadness of raised
eyebrows and an open mouth (Figure 4, Panel E), and for anger of
raised eyebrows and slightly parted and stretched lips (Figure 4,
Panel D). The order of the blocks was randomized for each par-
ticipant. It is worth noting that the indicated facial behaviors were
intended to induce the activation of one target muscle while
counteracting the activation of another target muscle by engaging
antagonist muscles (e.g., congruent facial activation for happiness
promoted zygomaticus major activation along with the activation of
the frontalis, which is antagonistic to the corrugator supercilii;
Schumann et al., 2021).

The assessments were made on 7-point scale (anchored from no to
yes) as a response to question: “Is this person trustworthy?” At the
end of each block, participants were requested to evaluate the task
difficulty by responding to the question: “How difficult was the task

Congruent and Incongruent Facial Activity Requested From the Participants in

Experiment 2

Congruent

Anger

Sadness

Happiness

Note.

The images were examples presented to the participants during experimental procedure.

Permission to publish this image was obtained from the individual shown. See the online article for

the color version of this figure.
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just performed?” on a 7-point scale (anchored from very easy to
very difficult).

Results

Similar to Experiment 1 data were analyzed using LMMs
with restricted maximum likelihood and Type III Satterthwaite’s
approximations to obtain p value estimates and intercepts for each
subject. Paired comparisons were made with Bonferroni correc-
tion adjusting the p values. The fixed effect included individuals’
emotional displays (three levels: anger vs. sadness vs. happiness)
and induced facial activity (three levels: congruent vs. incongruent
vs. not induced). The random effects included the intercept for
participant id as well as for facial stimuli’. Figure 5 presents the
results. The supplementary ANOVA analyses revealed a consistent
pattern of significant effects, mirroring those identified in the LMMs
(Olszanowski et al., 2025).

The analysis revealed a main effect of emotion display:
F(2, 1740) = 295.66, p < .001, n2 = 0.25. As in Experiment 1,
individuals who displayed happiness were assessed as more
trustworthy than those displaying sadness (M = 4.84, SE = 0.19
versus M =3.73; SE=0.19); 1(1739) = 13.92, p < .001,d =0.81, or
anger (M =2.91; SE = 0.19); 1(1739) = 24.23, p < .001, d = 1.40,
and individuals displaying sadness were rated as more trustworthy
than those displaying anger, #1739) = 10.31, p < .001, d = 0.60.
There was no significant main effect of induced facial activity:
FQ2, 1739) = 1.27, p = .280, nz < 0.01, however, a significant
interaction emerged: F(4, 1739) = 4.04, p = .003, n°* = 0.01.

Simple main effects analysis revealed that induced facial activity
influenced evaluations when individuals displayed happiness:
F(2,545)=17.89, p <.001, nz = 0.03, but not sadness: F(2, 545) =
2.03,p=.131,1>=0.01, or anger: F(2, 545) = 0.24, p = .786,1* <
0.01. Specifically, participants evaluated smiling individuals
as more trustworthy when their own facial activity was congruent
(M = 5.10, SE = 0.20) rather than incongruent (M = 4.57, SE =
0.20): #(545) = 3.97, p < .001, d = 0.40. There was no significant
difference between the congruent facial activity condition and
the spontaneous facial activity condition (M = 4.85, SE = 0.20);
1(545) = 1.86, p = .192, d = 0.19, nor between incongruent and
spontaneous facial activity: #(545) = 2.12, p = .105, d = 0.21.
Importantly, participants evaluated task difficulty as moderate in
each condition (Mcong = 4.00, SE = 0.32; Miscong = 4.10, SE =0.32;
Mot inducea = 3.95, SE = 0.32) with no significant differences
between conditions: F(2, 144) = 0.10, p = .902, n2 < 0.01. The
conditional R? (fixed + random effects) of the model was .38, while
marginal R* (fixed effects only) was .21, which translates into
moderate explanatory power—that is, .13 < R* < .26 (Cohen, 1988).

Summary

Experiment 2 shows that manipulated facial muscle activity
congruent with a display of happiness resulted in higher trust-
worthiness ratings compared to activity incongruent with a display
of happiness. No significant differences emerged for sadness and
anger. This contrasts with Experiment 1, where sadness mimicry
was related to reduced ratings. Overall, the results of Experiments 1
and 2 confirm that facial activity related to emotion mimicry can
modulate trait ratings.
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The observed role of forced muscle activation indirectly suggests
that the mechanism by which mimicry influence judgments may
be related to facial feedback mechanisms. Although, as indicated by
the current literature, the effect of facial feedback seems to be quite
limited, it has been shown that stimulation of muscles responsible
for emotional expression can slightly increase the intensity of
experiencing those emotions and influence ratings of emotionally
neutral material (Coles et al., 2019, 2022; Efthimiou, Baker, Clarke,
et al., 2024; Efthimiou, Baker, Elsenaar, et al., 2024). However, it is
worth noting that previous studies indicate no or a relatively low
impact of mimicry on evoking emotional feelings (e.g., Hess &
Blairy, 2001; Lischetzke et al., 2020; Olszanowski et al., 2020; van
der Schalk et al., 2011). Therefore, it is unlikely that the observed
changes in trait inferences are due to changes in experienced emo-
tions. This line of reasoning would require additional research
that also includes the measurement of emotions experienced by
participants.

It is important to note that the two experiments described so far
focused on situations in which inferences about traits were restricted
to purely declarative assessment, which does not entail any risk for
the assessor. In real-life scenarios, such assessments are more likely to
translate into decision-making regarding others and carry potential
consequences. Thus, in Experiment 3, we employed a more realistic
self-relevant assessment of trustworthiness. Specifically, we used a
“trust-investment game” (Berg et al., 1995). The trust-investment
game simulates a scenario in which one player (the investor) must
decide whether to share money or another kind of resource that has
measurable value with the other player (the trustee). The structure of
the game creates a trade-off situation between caution and the desire
to gain an advantage, as the investor must trust that the funds
transferred to the trustee will be returned with profits. Therefore,
the game is a useful tool for studying trust behavior in controlled
experimental settings.

Experiment 3
Method
Study Design

The study followed a 3 (senders’ emotional display: anger vs.
sadness vs. happiness) X 2 (group: in-group vs. out-group) X 2 (type
of the task: passive viewing vs. trust-game) within-participants
design.

Participants

Assuming similar effect sizes as in Experiment 1 and expecting
some data loss due to technical issues regarding the use of EMG, we
recruited 70 participants (48 women) who participated in the study
in exchange for partial course credit and coffee vouchers. EMG
recordings of four participants could not be used due to technical
reasons (e.g., signal loss or relatively high level of artifacts), while
the data of another two were excluded due to a lack of response
variance during the trust-investment game. Thus, the EMG analyses
are based on 64 participants (43 women).

3 AlCParticipanl 1a = 6,460 versus AlCParticipam 1d + Stimuli 1 = 6,409, Xz =
53.51, p < .001.
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Figure 5
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Means for Trustworthiness Ratings as a Function of Actor Emotion Display and Congruency of Participants’ Expression

(Experiment 2)

o

Trustworthiness
N

3
2
1
Sadness
Emotional display
Note.

Power Analysis

Sensitivity analyses indicated a consistent minimum detectable
effect size of Cohen’s f= 0.006 (1 — f > .8, a = .05) for the LMMs
employed.

Procedure

The experiment was conducted individually and presented as a
study of social behaviors during virtual gaming. Participants were
informed that the experiment consisted of two parts, during which
they would be assigned to a group of other players and engage in
“the game.” After signing the consent forms, participants were
instructed that they needed to create their game profiles before
starting “the game.” Photographs of their faces were taken with
neutral and emotional facial displays. Subsequently, we used the
social similarity manipulation from Experiment 1. Participants were
shown images from two people with similar and two with dissimilar
answers to the questionnaire. Additionally, participants were
informed that their pictures and answers to the questionnaire would
be shown to other players during their turns in the game.

The second part of the experiment included an adapted form of the
“trust-investment game” (Berg et al., 1995). Instructions stated that
the game consists of two stages and that the first stage involves
several rounds. In each round, participants receive six points, and
they have to decide whether to send some, none, or all of the points
to the other player. Participants were informed that their decisions
should be made based on the information they received about the
other player before the game (the profiles of the other players) and a
short movie presented at the start of each round. Any points sent by
them to the other player will be tripled for that player. An example
was provided illustrating that if they choose to send nothing, the

Induced facial activity
Incongruent
Not induced

Congruent

Happiness

Error bars represent 95% confidence interval for the mean. See the online article for the color version of this figure.

other player will receive nothing while they will keep all six points
to themselves. If they send three points the other player would
receive nine points while they would be left with three. If they send
all six points the other player would receive 18 points, but at the
same time, they would be left with nothing. Instructions underlined
that within the next few days, all other players will attend their
game session, watch the participant profile and receive the same
instructions. For example, if the participant sends three points, the
other player receives nine points and can thus return any amount
between 0 and 9. In such case, participants could gain between 3 (the
points they had left after the first stage) and 12 points (if the other
player decides to give all points back). Participants were told that the
purpose of the game is to collect the maximum points after two
stages of the game and get the highest rank among all other players.
It was underlined that they need to think of an optimal strategy
that will allow them to maximize gains, that is trust that the points
they share with another person will be returned. To meet ethical
requirements, all participants were fully debriefed at the end of the
experiment, and the real purpose of the experimental procedure was
explained.

The experimental session was divided into two blocks of trials.
The first block consisted of 12 trials (Four Faces x Three Emotions,
shown in a random order) with passive observation. Participants
were informed that this was intended to refamiliarize themselves
with the other players. The second block consisted of 36 trials (Four
Faces X Three Emotions X Three Subblocks) in which participants
were sharing points.

Results

Data were analyzed using LMMs with restricted maximum
likelihood and Type III Satterthwaite’s approximations to obtain
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p value estimates and intercepts for each subject. Paired compar-
isons were made with Bonferroni correction adjusting the p values.
The supplementary ANOVA analyses revealed a consistent pattern
of significant effects, mirroring those identified in the LMMs
(Olszanowski et al., 2025).

Emotional Mimicry

Fixed effects included the factors of emotion display (three levels:
anger vs. sadness vs. happiness), social similarity (two levels:
similar vs. different), and type of task (two levels: passive viewing
vs. trust game) as well as their interactions. The random effects
included an intercept for participant id.° As for Experiment 1, the
mimicry index—that is, matching facial muscles activity scores
averaged between 2 and 6 s of stimuli presentation (i.e., when the
emotional display was visible on individuals’ face) was used as the
dependent variable. Figure 6 presents the results.

A main effect of emotion display, F(2,2903) = 30.02, p < .001,
1n? = 0.02, confirmed that participants’ facial activity depended on
other players’ displays. Mimicry was stronger after exposure to
happiness than to anger displays (M = 0.42, SE = 0.05 versus M =
—0.05, SE = 0.05), #(2903) = 7.31, p < .001, d = 0.38, or sadness
displays (M = 0.04, SE = 0.05), 1(2903) =5.93, p < .001,d =0.31,
with no difference between the latter: #(2901) = 1.38, p = .504,d =
0.03. The main effects of social similarity, F(1, 2903) = 0.62, p =
433,17 <0.01, and type of the task, F(1,2905) = 1.15, p = .283, 1% <
0.01 were nonsignificant. However, there was a significant interaction
between other players’ emotion display and type of the task:
F(2, 2903) = 12.35, p < .001, n*> = 0.01. Pairwise comparisons
revealed that displays of happiness were mimicked more during
passive viewing than during the trust game: M = 0.63, SE = 0.08
versus M = 0.21, SE = 0.05, 1(2905) = 4.52, p < .001, d = 0.34, with
no difference for anger and sadness. Finally, there was no significant
two-way interaction between emotional display and social similarity:
F(2,2902) = 1.47, p = .230, 1 < 0.01. The same obtained for social
similarity and type of task interaction: F(1,2903) = 0.07, p =.797,*
< 0.01, as well as for the three-way interaction: F(2,2902) = 0.66,p =
516, 0> < 0.01. The conditional R (fixed + random effects) of the
model was .04 while marginal R? (fixed effects only) was .02, which
translates into weak explanatory power—that is, .02 < R* < .13
(Cohen, 1988).

To follow up on the significant interaction between other players’
emotional display and type of the task, separate analyses for
each type of the task with the factors emotion display and social
similarity as well as their interaction were conducted. For passive
viewing, a significant main effect of other players’ emotion display,
F(2,656) =27.70, p < .001, n* = 0.07, emerged. Happy faces were
mimicked more than angry (M = 0.63, SE = 0.08 versus M = —0.15,
SE = 0.08), #(662) = 7.10, p < .001, d = 0.65, and sad faces (M =
0.02, SE=0.8),#(660) =5.57, p < .001, d = 0.51, with no difference
between sad and angry faces: #658) = 1.53, p = .377, d = 0.14.
There was no significant effect of social similarity: F(1, 656) =
0.10, p = 749, 1> < 0.01, nor a significant interaction: F(2, 656) =
1.17, p = 311, 1% < 0.01. Similarly, for the trust game, there was a
significant main effect of emotion: F(2,2183) =4.09, p = .017, 1% <
0.01, happiness displays were mimicked more than angry (M = 0.21,
SE =0.05 versus M = 0.05, SE =0.05), #(2182) =2.56,p = .032,d =
0.13, but no significant differences between happy and sad faces (M =
0.06, SE=0.05), #2183) =2.39, p = .051, d = 0.12, and sad—angry
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faces: #(2183) = 0.17, p = 1.0, d = 0.01. Also, no significant main
effect of social similarity: F(1,2183) =1.10, p = .294, n2 < 0.01, nor
an interaction: F(2, 2183) = 0.81, p = .444, nz < 0.01.

Trust Game

Fixed effects included emotion displays (three levels: anger vs.
sadness vs. happiness) and social similarity (two levels: similar vs.
different), whereas random effects included an intercept for par-
ticipant id as well as one for facial stimuli.” Additionally, an initial
analysis revealed that participants showed a general tendency to
increase the number of shared points over the course of the game;
thus, trial number was included as a covariate. Figure 7 presents the
results.

There was a significant main effect of emotion display,
F(2, 2228) = 97.35, p < .001, n2 = 0.07, as participants shared
more points with players displaying happiness (M = 3.31, SE =
0.14) compared to players displaying sadness (M = 2.70, SE =
0.14); 1(2228) = 8.96, p < .001, d = 0.46, or anger (M = 2.38;
SE =0.14), 1(2228) = 13.74, p < .001, d = 0.70. Players displaying
sadness received more points than those displaying anger, #(2228) =
4.79, p < .001, d = 0.25. Further, a main effect of social similarity
emerged, F(1, 2232) = 24048, p < .001, nz = 0.09, such that
participants shared more points with socially similar than dissimilar
players (M = 3.24; SE = 0.14 vs. M = 2.36; SE = 0.14). The
interaction was not significant, F(2, 2228)=2.10, p = .123, 1> < 0.01.
The conditional R? (fixed + random effects) of the model was .39
while marginal R (fixed effects only) was .12, which translates into
weak explanatory power—that is, .02 < R* < .13 (Cohen, 1988).

Mediation

As for Experiment 1, the other players’ emotional display was set
as the predictor (X),® facial activity index (activity of corrugator
supercilii subtracted from the activity of zygomaticus major) was the
mediator (M), and number of shared points was the dependent
variable (Y). As can be seen in Table 2, more happiness mimicry was
related to sharing more points with the sender, whereas more
sadness and anger mimicry was related to sharing fewer points.

Summary

Experiment 3 confirmed the overall findings of Experiment 1 by
using a more realistic measure of trust. Overall, individuals who
smiled were more likely to be mimicked and trusted compared to
those who frowned. Importantly, mediation analyses suggest that
mimicry played a significant role in influencing trust decisions.
Contrary to Experiment 1, social similarity did not affect mimicry. A
possible reason for the reduced mimicry during game-task and lack
of differences in mimicry between socially similar and dissimilar
individuals could be that, during the game, participants’ mental
focus was on points and game strategy rather than on the emotional

© The alternative model, which included random slopes for facial stimuli,
returned a boundary fit warning.

7 AICParlicipanl 1a = 8,108 versus AICParlicipanl 1d + Stimuli 1d = 8,069, X2 =
42.27, p < .001.

8 Dummy-coded to contrast the displayed emotion of interest (1) against
two other emotions (0), for example, happiness was contrasted against anger
and sadness.
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Figure 6

Facial Mimicry as a Function of Task, Emotion Expression, and Similarity (Experiment 3)

Passive

Mimicry index

Anger Sadness Happiness

Game

Similarity

Dissimilar
Similar

Anger Sadness Happiness

Emotional display

Note. Bars represent the mimicry index, averaging facial activity between 2 and 6 s of stimuli presentation (i.e., while the emotion
display was visible on individuals’ face). Error bars represent 95% confidence interval for the mean. See the online article for the color

version of this figure.

face (Cannon et al., 2009; Forbes et al., 2021). A similar pattern
of results was observed in our previous studies (Olszanowski &
Totopito, 2024). In that case, the effect of social similarity on
emotion mimicry was observed when the task accompanying the
observation of emotional displays required relatively low cognitive

Figure 7

engagement (i.e., reading brief description of situation that evoked
emotional reaction—Study 1). In contrast, introducing a simulated
game that required more strategic thinking (Study 2) reduced
emotion mimicry, also eliminating the difference in mimicking
socially similar and dissimilar individuals. Nonetheless, a more

Means for Shared Points as a Function of Emotion Expression and Similarity (Experiment 3)

Shared points
w

Anger Sadness
Emotional display

Similarity

Dissimilar
Similar

Happiness

Note. Error bars represent 95% confidence interval for the mean. See the online article for the color

version of this figure.
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Table 2
Mediational and Indirect Effects of the Relationship Between the Emotional Display and the Shared Points in Trust-Investment Game via
Mimicry

Display Path ¢ Path ¢’

X) Path a Path b (total effect) (direct effect) Indirect effect (a X b)
Happiness 0.27%** 0.14%** 0.79%** 0.75%** M = 0.05, 95% CI [0.03, 0.08], p < .001
Sadness —0.13%* 0.17%** —O.IS*I —-0.13* M = —0.15, 95% CI [0.03, 0.70], p = .090
Anger —0.13* 0.16™** —0.64™** —0.627%** M = —0.03, 95% CI [0.01, 0.06], p = .054
Note. Estimates of fixed effects (paths a, b, ¢, and ¢’) and indirect effects are presented with 95% confidence intervals (computed using 10,000 Monte

Carlo simulations), p values were adjusted using the Bonferroni correction to account for multiple comparisons. CI = confidence interval.

*p <05 p<0l. *p< .00l

favorable perception of similar individuals at the level of declarative
responses was found.

General Discussion

The aim of the present research was to explore the interplay
between social context and emotional mimicry for trait judgments.
Our experiments replicated previous observations that people
preferentially evaluate and show more trust to smiling others,
particularly when they are socially similar (Ardizzi et al., 2014;
Bourgeois & Hess, 2008; Olszanowski et al., 2022). Another
replicated observation was that smiles are more likely to be mim-
icked than displays of sadness and anger (Hess, 2021; Olszanowski
& Totopito, 2024). In Experiment 1, we found that judgments of
other people’s social traits were affected by mimicry of their
emotional displays, whereas this seemed to be less the case for the
evaluation that was less related to the sociality dimension
(e.g., confidence). In addition, the influence of mimicry was mainly
evident for displays with affiliative meanings (i.e., happiness and
sadness). In turn, Experiment 3 extended the observations related to
the relationship between mimicry of happiness and sadness and its
influence on judgments, specifically trust-related decisions. Finally,
Experiment 2 suggested that happiness but not sadness or anger
mimicry is causally related to trustworthiness ratings.

Despite some limitations, which we will address later, the results
are worth interpreting in the context of the broader idea that social
evaluations may be shaped by concurrent affect-related processes.
Specifically, in all three studies, we found evidence that increased
smile mimicry was associated with greater perceived trustworthi-
ness of the smiling other. In Experiments 1 and 3, the opposite result
emerged for sadness mimicry. By contrast, anger was mimicked to a
far lesser degree, and the mediation analyses suggesting a path
between mimicry and decreased trustworthiness ratings was found
in Experiment 3. These findings are in line with newer studies that
suggest that mimicry of different emotions may have different social
effects. In this context, Mauersberger and Hess (2019) found that
mimicry of affiliative expressions positively influenced perceived
interaction quality, whereas mimicry of antagonistic expressions
had the opposite effect.

The finding that happiness mimicry was positively associated
with perceived trustworthiness, while anger displays do not have
this effect, fits well with both prevalent models of mimicry presented
above (e.g., Hess & Fischer, 2013; Winkielman et al., 2018).
Specifically, the embodied cognition approach (e.g., Winkielman
et al., 2018) underlines that bodily states related to emotional

experience play an essential role in forming a holistic representation
of the perceived situation as well as the objects involved in it. In
the context of present studies, this suggests that observing and
mimicking smiles facilitate access to positive associations, which in
turn leads to more positive judgments. This would not be the case for
anger, which was also mimicked to a much lesser degree.

Conversely, the contextual model of emotional mimicry empha-
sizes that the main purpose of mimicry is to help to achieve affiliative
goals (A. Fischer & Hess, 2017). As predicted by this model, social
similarity should increase mimicry, which was found for happiness at
least in Experiment 1. This model also predicts that mimicry fosters
further affiliation and, hence, would be associated with more trust in
the mimickee, as was found for happiness mimicry in Experiments 1
and 3. This model also would not predict the positive effects of anger
mimicry (Mauersberger & Hess, 2019).

Interestingly, neither model could explain the reduction in per-
ceived trustworthiness associated with sadness mimicry. Sadness is
a social, affiliative emotion. It contains an appeal for empathy and
support (Scarantino et al., 2022). As such, neither the embodiment
account nor the contextual model account predicts that sadness
mimicry will lead to a more negative, less affiliative stance toward
the mimickee. One possible explanation could be that participants
reacted on one hand to the overt appeal for empathy, but still felt
unsure about the “honesty” of the signal. Another explanation would
refer to the perception of sad individuals as more submissive and
agreeable, and as such, less resistant to the pressures of others and
thereby untrustworthy (Hess et al., 2005); sadness mimicry could
reinforce such feelings. Notably, the findings from Experiment 2
suggested that happiness mimicry was causally related to happiness
mimicry, which was not the case for sadness mimicry. Thus, it is
possible that different processes underlie sadness and happiness
mimicry. This echoes the findings of recent studies that found
differences in antecedents between these two types of mimicry
(Kastendieck et al., 2022, 2023).

The limitations of the study should also be noted. Specifically,
regarding potential imperfections of the mimicry index as well as the
ecological validity of the research context. First, although EMG
measurement allows for capturing subtle changes in muscle acti-
vation that are not visible to the naked eye, it is an invasive
measurement. This means that placing the electrodes on the par-
ticipant’s face reduces their sense of comfort and ease, but it may
also increase their awareness of their own facial expressions.
Additionally, the measurement focuses on individual muscles,
whereas emotional expressions and their imitation are determined by
a combination of multiple muscle activities. From this perspective,
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the index we used, although based on the activity of two muscles, may
still lack precision. Third, the laboratory study situation and the
observation of recorded expressions are quite distant from natural
interaction with a live person, especially in the context of a simulated
game, where the lack of feedback (i.e., whether and how many points
the partner has returned) may influence subsequent decisions and
behaviors of participants. It is also worth noting that mimicry can
contextually be modified by factors related to eye contact and
the awareness of being observed (see Olszanowski & Wrébel, 2024,
for review). Future research should aim to create situations where
participants can feel a more direct connection with the person they are
observing and evaluating.

In sum, the present research confirms previous observations
that people preferentially mimic happy displays and additionally
suggests that such mimicry can influence trait inference processes.
The findings are in line with more recent research that suggests that
not all mimicry is equal in terms of the antecedents and con-
sequences of mimicry. As such, our findings are in line with studies
that found that mimicry of angry expressions may have effects
opposite to those of mimicry of happy expressions (Mauersberger
& Hess, 2019). Furthermore, the unexpected finding that mimicry
of affiliative sadness expressions actually reduces perceived trust-
worthiness is intriguing. In Experiment 2, no causal link emerged
between sadness mimicry and trustworthiness ratings. As such, it
is possible that the effects of sadness mimicry are more strongly
dependent on the context. In the present case, for example, parti-
cipants may not have trusted sadness to be an honest signal. Future
research should focus more closely on the effects of context on
mimicry as a function of the specific emotions that are mimicked.

In conclusion, the present project provides further evidence that
people draw inferences about others based on their facial displays.
Crucially, this study supports the notion that mimicry is a predictor
of trait ratings and, particularly with regard to happiness, provides
arguments supporting its causal role in shaping these ratings. To
some extent, this confirms the common observation captured in the
song lyrics: “When you’re smiling the whole world smiles with
you”—that expressing positive emotions can be expected to result in
a positive reception and attitude toward oneself. From a scientific
perspective, these findings extent our understanding of the role of
mimicry in the social interactions.
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Appendix

Suplementary Analysis

Similar to the analysis for mimicry index, data for single muscle
activation were analyzed using a LMM’s with restricted maximum
likelihood estimation and with fixed effects that included the factors
of emotion display (three levels: anger vs. sadness vs. happiness),
social similarity (two levels: similar vs. different), and type of
task—(four levels: trustworthiness vs. attractiveness vs. confidence
vs. passive viewing—for Experiment 1; two levels: passive viewing
vs. trust game—for Experiment 3) as well as their interactions. The
random effects included an intercept for participant id. Type III
Satterthwaite’s approximations were used to obtain p value esti-
mates and intercepts for each subject. Paired comparisons were made
with Bonferroni correction adjusting the p values. The analyses were
performed using Ime4 and lmerTest packages for R (Bates et al.,
2015; Kuznetsova et al., 2017). The muscle activity was averaged
between 2 and 6 s of stimuli presentation (i.e., while the emotion
display was visible on individuals’ face).

Experiment 1
Zygomaticus Major

The results showed significant main effect of displayed emotion:
F(2, 2779) = 28.36, p < .001, n* = .02. Post hoc comparisons
indicated that muscle activation was higher in response to happiness
than to sadness (M = 0.30, SE = 0.04 versus M = 0.02); SE = 0.04,
#(2779)=6.68, p < .001,d =0.31, and anger (M = 0.03; SE = 0.43),
1(2779) = 6.37, p < .001, d = 0.29, with no significant difference
between anger and sadness: #(2779) = 0.33, p = 1, d = 0.02.
Additionally there was a significant displayed emotion and type of
task interaction: F(6, 2780) = 2.28, p = .034, n° = .01. Simple
comparison revealed that significant difference between happiness
and sadness occurred when participants performed attractiveness
(M = 0.34, SE = 0.06 versus M = —0.02); SE = 0.06 — #(2780) =
442, p < .001, d = 0.41, and trustworthiness judgments (M =
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0.19, SE = 0.06 versus M = —0.04); SE = 0.06 — #(28779) = 2.91,
p=.011,d=0.27, and during passive viewing (M = 0.42, SE =0.06
versus M = 0.02); SE = 0.06 — #(2779) = 4.85, p < .001, d = 0.45,
but not during confidence judgments. In turn, difference in muscle
activity between happiness and anger occurred for attractiveness
(M =0.34, SE=0.06 versus M = 0.03); SE = 0.06 — #(2779) = 3.88,
p <.001, d =0.36, and confidence judgments (M = 0.22, SE = 0.06
versus M = —0.04); SE = 0.06 — #(2779) = 3.23, p =.004, d = 0.30,
and passive viewing (M = 0.42, SE = 0.06 versus M = 0.07); SE =
0.06 — 1(2779) = 4.28, p < .001, d = 0.39, but not trustworthiness
judgments. Remaining statistics showed no significant differences
(see Table Al for details).

Corrugator Superecilii

The results showed significant main effect of displayed emotion—
F(Q2, 2847) = 60.67, p < .001, n2 = .04. Post hoc comparisons
indicated that sadness was related with higher muscle reactions than
happiness (M = 0.12, SE = 0.04 versus M = —0.26); SE = 0.04,
1(2847) =10.68, p < .001, d = 0.49, and anger, M = 0.02; SE = 0.04,
1(2846) = 2.96, p = .01, d = 0.13, while the reactions for anger were
higher than for happiness: #2846) = 7.71, p < .001, d = 0.35.
Additionally, there was a significant displayed emotion and social
similarity interaction: F(2, 2847) = 3.85, p = .021, nz < .01, more
specifically the difference occurred in case of happiness, Mimijar =
—0.33, SE = 0.05 versus Mssimitar = —0.19; SE = 0.05, 1(2847) =
2.83, p =.005, d = 0.22, while for anger and sadness, there were no
significant differences. Remaining statistics showed no significant
differences (see Table Al for details).

Depressor Anguli Oris

The results showed only significant main effect of similarity:
F(1, 2789) = 5.56, p = .018, n* < .01. Larger muscle activation

Table Al
Statistics for Linear Mixed Model With Single Muscle Activity in
Experiment 1
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was associated with socially similar individuals than dissimilar ones:
M = 0.04, SE = 0.02 versus M = —0.02; SE = 0.02. Remaining
statistics showed no significant differences (see Table A1 for details).

Experiment 3
Zygomaticus Major

The results showed significant main effect of displayed emotion:
F(2, 2935) = 14.82, p < .001, 1> = .01. Post hoc comparisons
indicated that muscle activation was higher in response to happiness
than to sadness (M = 0.15, SE = 0.05 versus M = —0.13); SE = 0.05,
#(2935) = 5.21, p < .001, d = 0.24), and anger (M = —0.07; SE =
0.05), #2935) = 3.97, p = .001, d = 0.18, with no significant
difference between anger and sadness: #(2934) = 1.25,p = .63,d =
0.06. Additionally, there were a significant main effects of simi-
larity: F(1, 2936) = 4.52, p = .034, 1° < .01—higher muscle
activation for similar than for dissimilar individuals (M = 0.03, SE =
0.04 vs. M = —0.06, SE = 0.04) and type of task: F(1,2936) =11.53,
p <.001, n* < .01—higher muscle reactions occurred during passive
viewing stage than during trust game (M = 0.06, SE = 0.05 vs. M =
—0.09, SE = 0.04). Also, emotional display and type of task
interaction was significant: F(2, 2935) = 5.81, p = .003, n° < .01.
Simple comparison revealed that the response to happiness was
stronger during passive viewing than during trust game (M =
0.29, SE = 0.07 versus M = —0.02, SE = 0.05), #(2935) =4.36, p <
.001, d = 0.3, but there was no difference for anger and sadness.
Remaining statistics showed no significant differences (see Table A2
for details).

Corrugator Supercilii

The results showed significant main effect of displayed emotion—
F(2, 2951) = 9.80, p < .001, n* = .01. Post hoc comparisons

Table A2
Statistics for Linear Mixed Model With Single Muscle Activity in
Experiment 3

Muscle Within-subjects effect daf F p r]2 Muscle Within-subjects effect df F p r]2
Zygomaticus  Displayed emotion (E) 2, 2779 2836 <.001 .02 Zygomaticus  Displayed emotion (E) 2, 2935 14.82 <.001 .01
Social similarity (S) 1,2780 3.64 056 <.01 Social similarity (S) 1,2935 452 034 <01
Type of task (T) 3,2780 144 230 <.01 Type of task (T) 1,2935 11.53 .001  <.01
ExS 2,2780  2.18 13 <01 ExS 2,2935  0.03 971 <01
ExT 6,2780  2.26 035 <01 ExT 2,2935 581 .003  <.01
TxS 3,2780  0.02 996  <.01 TxS 1,2935 040 526 <.01
ExSxT 6,2780  0.70 652 <.01 ExSxT 2,2935 0.62 539 <01
Corrugator Displayed emotion 2,2847 60.67 <.001 .04 Corrugator Displayed emotion 2, 2951 9.80 <.001 .01
Social similarity 1, 2847 0.99 320 <01 Social similarity 1, 2951 0.17 679 <01
Type of task 3,2847 161 186  <.01 Type of task 1,2951  4.06 044 <01
E xS 2,2847  3.85 021  <.01 ExS 2,2951 021 .807 <.01
ExT 6,2847 155 157 <01 ExT 2,2951 054 583 <.01
TxS 3,2847  0.90 439 <01 TxS 1,2951  0.75 387 <01
ExSxT 6,2847  0.77 596 <.01 ExSxT 2,2951 034 714 <01
Depressor Displayed emotion 2,2789  0.76 467 <01 Lavator Displayed emotion 2,2942  6.07 002 <.01
Social similarity 1,2789 556 018 <.01 Social similarity 1,2942 153 216 <.01
Type of task 3,2789 251 057 <01 Type of task 1,2942  0.72 396 <.01
ExS 2,2789  0.56 572 <01 ExS 2,2942 057 564 <01
ExT 6,2789  1.32 243 <01 ExT 2,2942  3.87 021 <.01
TxS 3,2789  1.88 131 <01 TxS 1,2942  0.06 .800 <.01
ExSxT 6,2789  0.30 936 <.01 ExSxT 2,2942 047 625 <01

(Appendix continues)



of its allied publishers.

2
Q
>
)
(W)
=]
Q
5]
=]
<€
Q
=
>
]
o]
1]

This docu

nd is not to be disseminated broadly.

individual user

ntended solely for the persor

This article is

All rights, including for text and data mining, Al training, and similar technologies, are reserved.

512

indicated that happiness display evoked the weakest muscle
reaction as compared to sadness (M = —0.27, SE = 0.04 versus
M = -0.11); SE = 0.04, #(2951) = 3.83, p < .001, d = 0.2, and
anger (M = —0.11; SE = 0.04), #(2951) = 3.85, p < .001, d =
0.2, with no significant difference between anger and sadness,
1#(2951) =0.01, p =1, d < 0.1. Also, there was a significant main
effect of type of task: F(1, 2951) = 4.05, p = .044, n° < .01—
lower muscle reactions occurred during passive viewing stage
than during trust game (M = —0.20, SE =0.04 vs. M = —-0.13, SE =
0.03). Remaining statistics showed no significant differences (see
Table A2 for details).

Lavator Labii Superioris

The results showed significant main effect of emotional display:
F(1,2942) = 6.10, p = .002, n* < .01. Larger muscle activation was
associated with a response to happiness displays than to display of
anger (M =0.07, SE=0.05 versus M = —0.07); SE=0.05, 1(2942) =

OLSZANOWSKI, TOLOPILO, AND HESS

2.70, p = .021, d = 0.14, and sadness (M = —0.10; SE = 0.05),
1(2942) = 3.29, p = .003, d = 0.17, with no significant difference
between anger and sadness: #2941) = 0.59, p = 1, d = 0.02. Also,
there was a significant interaction between emotional display and
type of task, F(1, 2942) = 3.87, p = .021, n* < .01. Specifically,
larger muscle activity occurred during passive viewing of happiness
displays as compared to sadness displays (M = 0.13, SE = 0.07
versus M = —0.16); SE = 0.07, #(2942) = 3.36, p = .012, d = 0.3,
while there no such difference occurred during game (M = 0.002,
SE =0.05 versus M = —0.03); SE=0.05,#2942)=0.73,p=.1,d =
0.04. Remaining statistics showed no significant differences (see
Table A2 for details).
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