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Summary

The human voice is a primary tool for verbal and nonverbal communication. Studies on laughter
emphasize a distinction between spontaneous laughter, which reflects a genuinely felt emotion,
and volitional laughter, associated with more intentional communicative acts. Listeners can
reliably differentiate the two. It remains unclear, however, if they can detect authenticity in other
vocalizations, and whether authenticity determines the affective and social impressions that we
form about others. Here, 137 participants listened to laughs and cries that could be spontaneous or
volitional, and rated them on authenticity, valence, arousal, trustworthiness, and dominance.
Bayesian mixed models indicated that listeners detect authenticity similarly well in laughter and
crying. Speakers were also perceived to be more trustworthy, and in a higher arousal state, when
their laughs and cries were spontaneous. Moreover, spontaneous laughs were evaluated as more
positive than volitional ones, and we found that the same acoustic features predicted perceived
authenticity and trustworthiness in laughter: high pitch, spectral variability, and less voicing. For
crying, associations between acoustic features and ratings were less reliable. These findings
indicate that emotional authenticity shapes affective and social trait inferences from voices, and

that the ability to detect authenticity in vocalizations is not limited to laughter.
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1. Introduction

The human voice is a rich source of nonverbal information in social interactions. From only
a brief clip of someone’s voice, we can rapidly extract cues related to aspects such as the age, sex,
identity, or emotional state of the speaker. We also form impressions about whether they sound
trustworthy or not, or more or less dominant [1]. Most of what we know about voice perception
comes from studies using speech stimuli. Examples are the study of emotion perception in speech
prosody (e.g., [2-4]) and identity perception in spoken utterances (e.g., [5]). But there is an
increasing interest in understanding how we process voices in the absence of concurrent linguistic
information, in nonverbal vocalizations such as laughter and crying. Nonverbal vocalizations are
distinct from spoken language regarding their underlying articulatory mechanisms [6]. They
represent a primitive, universal, and efficient form of emotional communication [7-12].

Recent studies highlight that nonverbal vocalizations can vary a lot, consistent with the
complexity and variability that characterize vocal signals [13]. They can vary between speakers,
due to differences in the anatomy of the vocal apparatus, for example. They can also vary within
the same speaker depending on context. We laugh differently depending on whether we are
spontaneously reacting to a funny video, or deliberately trying to show that we agree with our boss
in a meeting. A distinction has been made between spontaneous and volitional vocalizations in
several studies on laughter (e.g., [14-17]). Spontaneous laughter is less controlled, reflects a
genuinely felt emotion, and is typically reactive to outside events. Volitional laughter is part of
more flexible and deliberate communicative acts. It is used to convey appreciation, agreement, or
to deceive others [17]. These two forms of laughter might rely on distinct vocal production
mechanisms. Spontaneous laughter has been suggested to be initiated by a complex set of midline
structures involved in innate vocalizations (e.g., periaqueductal grey [17,18]). Volitional laughter
might be supported by the same sensorimotor cortical regions that control the production of learned
vocalizations such as speech and song (e.g., lateral motor and premotor cortices [17,18]).

Spontaneous and volitional laughter also differ acoustically and perceptually. Spontaneous
laughter is often higher in pitch, longer in duration, and shows spectral features that differ from
volitional laughter; volitional laughter, on the other hand, is more nasal than spontaneous laughter
[19]. Perceptually, spontaneous laughter is perceived as more authentic than volitional laughter,
showing that listeners can distinguish between the two types of vocalizations (e.g., [19-21]).
Sensitivity to laughter authenticity has additionally been shown to be consistent across cultures
[22], and to relate to distinct cortical responses. McGettigan et al. [23] found that listening to
spontaneous laughter elicited increased activation in bilateral superior temporal gyri, whereas

listening to volitional laughter elicited increased activation in anterior medial prefrontal and



anterior cingulate cortices, suggesting a more active engagement of mentalizing processes when
vocalizations are not genuine.

Two important questions remain unanswered. Because most studies probing the authenticity
of nonverbal vocalizations are focused on laughter, it remains unclear whether the reported
acoustic and perceptual differences extend to other types of vocalizations. This represents a
methodological challenge. It is relatively easy to elicit genuine laughter in the laboratory, but not
other vocalizations, namely negative ones such as crying. One study covering a range of positive
and negative vocalizations, including crying, found that listeners categorize vocalizations from
YouTube videos of emotional episodes as more authentic than acted vocalizations from published
corpora [24]. This is suggestive of a general ability to detect the authenticity of vocalizations,
although evidence for vocalizations other than laughter remains scarce and conflicting [25].
Furthermore, using stimuli from online videos is not without problems: the quality of the
recordings is often low and not comparable to laboratory recordings; the emotions and their
authenticity need to be inferred from contextual cues; it is not possible to have the same speakers
across emotion and authenticity conditions; and the fact that speakers are being filmed can affect
their expressions. We therefore need to determine whether the ability to distinguish genuine and
posed vocalizations extends beyond laughter, using well-controlled stimuli that account for these
potential confounds.

A second underexplored question is whether the authenticity of vocalizations determines
how we form affective and social impressions about a speaker. As for affective evaluations, studies
on laughter show that spontaneous vocalizations can lead to higher ratings of valence and arousal
[19,23]. Speakers are perceived to be in a more positive and aroused state when they laugh
spontaneously compared to when they laugh voluntarily. This needs to be replicated and examined
for other vocalizations. As for how authenticity modulates social impressions, nothing is known.
Social trait evaluations of faces and voices have been proposed to be based on two core
dimensions: trustworthiness and dominance [1,26]. We routinely evaluate whether someone looks
or sounds trustworthy or dominant rapidly, often within milliseconds. These judgments are hardly
grounded in truth (their accuracy is low), but they have been shown to be relatively consistent
across raters, and to affect our decisions, attitudes, and behaviours [27,28]. Studies on facial
expressions have shown that people producing Duchenne smiles, which include activation of the
muscle that causes wrinkles around the eyes and are associated with genuine happiness, are
evaluated as more trustworthy than those producing non-Duchenne smiles [29]. Effects of the
Duchenne marker on dominance are less clear [30]. It is plausible that a speaker might be perceived
as more trustworthy when their vocalizations are spontaneous compared to when they are

volitional.



In the current study, we examined whether listeners detect the authenticity of laughter and
crying vocalizations, using well-controlled crying stimuli generated via emotion induction in a
laboratory setting. Based on previous findings [19-21,24], we predicted that spontaneous
vocalizations would be associated with higher authenticity ratings. We also asked whether
emotional authenticity shapes how listeners evaluate the affective state of the speaker, namely
valence and arousal, as well as their trustworthiness and dominance. Spontaneous vocalizations
were expected to be rated higher in arousal and more extreme in valence: more positive in the case
of spontaneous laughter, and more negative in the case of spontaneous crying. Based on findings
from smile authenticity [29], spontaneous vocalizations were also expected to produce higher
perceptions of trustworthiness. As for potential effects on impressions of dominance, our approach
was exploratory. Finally, we examined acoustic differences between spontaneous and volitional

vocalizations, and how acoustic features predicted subjective ratings.

2. Methods
2.1. Participants

One hundred thirty-seven volunteers participated in the study (Mage = 21.64 years, SD = 6.13,
range = 19-57 years; 115 female). All were European Portuguese native speakers, had normal
hearing, and normal or corrected-to-normal visual acuity.

The study was approved by the ethics committee of Faculty of Psychology — University of
Lisbon. Before taking part, all participants were informed about the procedures and provided
written informed consent. They received course credit for their participation.

We used Bayesian inference in our analyses, which relies on estimates of uncertainty and
not on p values. Nevertheless, our sample size can also be considered appropriate according to the
standard null hypothesis significance testing approach. An a priori power analysis with G*Power
3.1 [31] indicated that a sample size of at least 84 would be required to detect significant
correlations of r = .30 or larger between variables, considering an alpha level of .05 and a power
of .80.

2.2. Stimuli

The experimental stimuli consisted of 75 vocalizations, divided into four conditions: 19
spontaneous laughs, 19 volitional laughs, 19 spontaneous cries, and 18 volitional cries. They were
selected from a larger set of stimuli recorded by six speakers (three women) within a sound-proof
anechoic chamber at University College London. Laughter vocalizations have been used in
previous behavioural and neuroimaging experiments focused on authenticity detection [19-21,32].
Crying vocalizations have also been used in prior studies [21,33], but this is the first one to address
how they are perceived regarding their authenticity.



To record volitional laughter and crying, the six speakers were asked to intentionally produce
these vocal expressions in the absence of a corresponding emotional eliciting event, and to make
them sound as natural and credible as possible. This is in line with the procedure typically used
for the recording of acted stimuli [34-37].

As for genuine vocalizations, spontaneous laughter was elicited using an amusement
induction procedure in a social interactive setting: speakers watched video clips, which they had
previously identified as amusing and which would easily make them laugh. The experimenters
knew the speakers well and interacted with them during the recording session to promote the
naturalness and the social nature of the laughs. Spontaneous crying was also obtained via an
emotion induction procedure. Speakers were asked to recall difficult (upsetting) past episodes
and/or to initially produce volitional crying to promote a transition into spontaneous crying
reflecting genuine experience of sadness. Feelings of amusement and sadness throughout and after

recording the corresponding spontaneous expressions were reported by all speakers.

2.3. Procedure

The experiment was conducted in a quiet room in a laboratory setting at the Faculty of
Psychology, University of Lisbon. Participants were tested in small group sessions with up to 8
participants per session.

Vocal stimuli were presented via headphones, and stimulus presentation and response
recording were controlled using Qualtrics software. Participants were instructed to rate the sounds
as quickly as possible, following their first impressions. After the presentation of each
vocalization, participants were asked to indicate the emotion that better characterized the sound in
a three-alternative forced-choice categorization: ‘sadness’, ‘neutral’, or ‘happiness’. They then
rated the vocalization regarding the dimensions of emotional authenticity, valence, and arousal, as
well as the social traits of trustworthiness and dominance. Nine-point scales were used, from 1
(minimum) to 9 (maximum).

Vocalizations were presented once, in a pseudo-random order to avoid the presentation of
more than two consecutive vocalizations from the same category. Before the experiment, two
practice examples were provided: a crying and a laughter exemplar from the Montreal Affective

Voices [34]. The session lasted around 45 minutes.

2.4. Data Analysis
2.4.1. Behavioural data

Statistical analyses were performed on unaggregated responses from individual trials using
Bayesian mixed models and the brms R package [38]. All results were summarized as the medians
of posterior distributions and 95% credible intervals (CI). When contrasting two conditions (e.g.,



spontaneous vs. volitional vocalizations), the CI includes the most credible values for the
difference given the data and the model and, if that does not include 0, we can infer that there is
evidence in favour of an actual difference between conditions (see Supplement). The code used
for data  analysis and the  full data set can be  found here:
https://osf.io/57syv/?view_only=c98e91f70a2d49e8ad902bbde2a4482c

2.4.2. Acoustic features
The audio files were downsampled to 22050 Hz, high-passed over 90 Hz to remove low-
frequency noise, and analysed acoustically with the soundgen R package [39]. Intonation contours
were manually verified and, if necessary, corrected using the pitch_app() interactive environment.
When appropriate, acoustic descriptives were summarized as the median value and standard
deviation across the entire sound duration. Among the potentially large number of quantifiable
acoustic characteristics, we focused on nine key variables, chosen a priori because they are
theoretically meaningful, have often been reported in earlier studies, and can be measured reliably
(e.g., [24]):
a) Duration (s): the duration of a stimulus without counting silent frames at the beginning and
end;
b) Harmonics-to-noise ratio (HNR), median and SD (dB): the harmonics-to-noise ratio, a
measure of pitch quality or tonality calculated only for voiced frames;
c) Novelty: a measure of spectral variability derived from the self-similarity matrix (SSM) of
a vocalization by sliding a 200-ms Gaussian checkerboard matrix along the SSM’s
diagonal;
d) Pitch, median and SD (Hz): manually verified fundamental frequency or perceived tone
height;
e) Spectral centroid, median and SD (Hz): the first spectral moment or center of gravity of the
spectrum of voiced frames, which perceptually corresponds to timbral brightness;

f) Voiced (%): the proportion of voiced frames.

The variables measured in Hz were transformed to the more perceptually relevant
logarithmic scale, following which all variables were scaled to have a mean of 0 and SD of 1. We
used median rather than mean values, since medians are more robust to outliers, such as frames
with incorrectly measured pitch or external noise.

To test the effect of acoustic predictors on the ratings, we again used multivariate ordinal
regression and predicted the ratings on all five scales as a function of the nine measured acoustic

features (see Supplement).
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3. Results
3.1. Affective and social ratings of spontaneous and volitional vocalizations

As a measure of inter-rater agreement, we aggregated the ratings of each sound on each of
the five scales and calculated the mean Pearson’s correlation between the responses of each
participant and these aggregated ratings. Within each vocalization type (laughter and crying),
correlations ranged from .44 to .62 for four scales: authenticity, valence, arousal, and
trustworthiness. They were considerably lower for the dominance scale (.37 for laughter and .20
for crying). Likewise, the intraclass correlation coefficient (ICC), estimated using a two-way
random model and absolute agreement, revealed lower reliability for the dominance scale (< .1)
compared to the other four scales (.1-.3). Participants thus found it more difficult to rate the stimuli
on dominance and, therefore, the results for this scale should be treated with caution.

The accuracy of emotion recognition in the forced-choice classification task was above 95%
(see Supplement). Figure 1 shows how spontaneous and volitional laughter and crying were rated
on all five scales. In line with our prediction, spontaneous vocalizations were rated as 1.72 points
more authentic than volitional ones (95% CI [1.35, 2.09]). The difference was 2.03 points for
laughter (95% CI [1.52, 2.54]) and 1.40 points for crying (95% CI [0.87, 1.94]). The difference
between laughter and crying in terms of this authenticity contrast was not statistically robust (0.63
points higher for laughter, 95% CI [-0.13, 1.36]). Laughter was overall judged to be slightly more
authentic than crying (0.66 points, 95% CI [0.29, 1.03]).

If we consider that an authenticity rating is ‘correct” when it is above the midpoint of the 1-
9 scale (>5), and below in the case of volitional vocalizations, the overall accuracy of recognizing
authenticity was 60.6% (95% CI [55.6, 65.7]). This varied across vocalization types: 65.8% for
spontaneous laughter (95% CI [55.2, 75.6]), 62.3% for volitional laughter (95% CI [51.3, 71.8]),
41.9% for spontaneous crying (95% CI [31.6, 52.9]), and 72.6% for volitional crying (95% ClI
[62.7, 81.4]). Despite the slight bias to treat laughter as more authentic than crying, there were no
statistically robust differences in accuracy of authenticity detection when comparing volitional
with spontaneous stimuli (13.4% higher accuracy for volitional, 95% CI [-2.8, 29.6]), or laughs
with cries (6.7% higher accuracy for laughs, 95% CI [-9.5, 22.8]).

Regarding valence ratings, laughter was generally rated as more positive (6.10, 95% CI
[5.88, 6.32]) than crying (3.16, 95% CI [2.96, 3.37]), as expected (see Figure 1). Authenticity also
played a role in the case of laughter. Spontaneous laughs were rated as 0.93 points more positive
than volitional laughs (95% CI [0.53, 1.34]). No such effect was found for crying, for which the
difference was only 0.03 points (95% CI [-0.36, 0.4]). In general, spontaneous vocalizations were
also rated as 1.04 points (95% CI [0.8, 1.29]) more arousing compared to volitional vocalizations,
by 1.55 points for laughs (95% CI [1.21, 1.91]), and 0.53 for cries (95% CI [0.18, 0.9]). Averaging



across spontaneous and volitional stimuli, laughter was rated as 0.38 points (95% CI [0.13, 0.62])
higher on arousal compared to crying.

As for trait inferences, spontaneous expressions were perceived as more trustworthy. The
difference in the ratings was 1.39 points for laughter (95% CI [1.02, 1.76]), and 0.97 for crying
(95% CI [0.58, 1.36]; see Figure 1, right panel). The effect of authenticity on trustworthiness
ratings was similar for laughter and crying (0.42 higher for laughter, 95% CI [-0.13, 0.95]).
Averaging across spontaneous and volitional vocalizations, trustworthiness ratings were 0.48
points higher for laughter compared to crying (95% ClI [0.22, 0.75]). No differences were found
for dominance ratings: inferences were similar for spontaneous and volitional vocalizations (a
difference of 0.15 points for laughter, 95% CI [-0.09, 0.39], and of 0.02 points for crying, 95% CI
[-0.23, 0.27]).

In sum, spontaneous vocalizations were rated as more authentic, arousing, and trustworthy
than volitional ones. Spontaneous laughs were rated as more positive than their volitional
counterparts. Emotional authenticity did not affect valence perception for crying, and it did not
affect inferences of dominance for both laughter and crying.

<INSERT FIGURE 1 HERE>

3.2. Predicting social inferences from affective ratings

Correlations among the five scales were small-to-moderate (all rs < .3 for crying and < .65
for laughter). However, there was a strong linear relationship between authenticity and
trustworthiness ratings, r = .83. Thus, both ‘objective’ (stimulus-based) and perceived authenticity
were associated with inferences of higher trustworthiness. Notably, correlations between
authenticity and arousal, a variable that has been highlighted as a potential marker of authenticity
[16,19], were much lower both for laughter (r = .42) and for crying (r = .27).

To model the relationship between the five scales, we predicted social ratings (trust and
dominance) from authenticity, valence, and arousal ratings. Authenticity strongly predicted
trustworthiness ratings in laughter (5.10 points higher trustworthiness for an increase in
authenticity ratings from 1 to 9, 95% CI [4.78, 5.42]) and crying (5.41, 95% CI [5.09, 5.71]; see
Figure 2). Valence ratings also predicted trustworthiness, but the effect was much smaller, and
limited to laughter (1.51 points, 95% CI [1.27, 1.77]; for crying, 0.14 points, 95% CI [-0.06, 0.34]).
Arousal ratings were not credibly related to trustworthiness in either laughter (-0.11 points, 95%
CI [-0.3, 0.08]) or crying (0.05 points, 95% CI [-0.12, 0.22]).

Perceived authenticity in laughter predicted evaluations of dominance, albeit weakly (0.6
points, 95% CI [0.26, 0.93]), but not in crying (-0.21 points, 95% CI [-0.62, 0.17]). Perceived
arousal and valence in both laughter and crying also predicted dominance (effect sizes ~1 point on
a 1-9 scale, see Figure 2).



<INSERT FIGURE 2 HERE>

3.3. Predicting affective and social ratings from acoustic features of vocalizations

As described in Methods, we focused on nine theoretically meaningful acoustic
characteristics of nonverbal vocalizations. Differences were found between spontaneous and
volitional vocalizations: spontaneous laughs had higher pitch, harmonics-to-noise ratio, brighter
timbre, and greater general variability; spontaneous cries had higher pitch, variable timbral
brightness, and less voicing (see Supplement). We tested how acoustic features affected the ratings
on each of five scales, separately for laughter and crying (Figure 3). Because many of the acoustic
predictors are correlated, we estimated their partial effects in multiple regressions. High-pitched
and generally variable laughs were judged to be more authentic and trustworthy. This was
indicated by the positive effects of median pitch and novelty on authenticity and trustworthiness
ratings: 0.62 (95% CI [0.16, 1.08]) and 0.5 (95% CI [0.17, 0.8]) increase in authenticity and
trustworthiness ratings, respectively, for a 1-SD increase in pitch; and 0.76 (95% CI [0.28, 1.18])
and 0.56 (95% CI [0.24, 0.85]) increase in authenticity and trustworthiness, respectively, for a 1-
SD increase in novelty. Laughs with a smaller proportion of voiced frames were also judged to be
more authentic (0.56, 95% CI [0.13, 0.96]).

A shift of spectral energy towards higher harmonics, indicative of increased vocal effort and
a bright voice (spectral centroid), predicted higher perceived arousal (0.55, 95% CI [0.25, 0.82]).
It also predicted higher authenticity, although the effect did not clear the ROPE (0.50, 95% ClI
[0.09, 0.89]). More positive valence in laughs was primarily predicted by greater novelty (0.46,
95% CI [0.2, 0.7]), although there were also statistically uncertain effects of pitch (0.31, 95% CI
[0.05, 0.56]) and spectral centroid (0.25, 95% CI [0.03, 0.47]).

In sum, laughs were perceived to be more authentic when they were high-pitched, very
variable, and had a lot of unvoiced fragments. Increased vocal effort signalled high arousal and to
some extent authenticity as well. We did not observe any statistically robust acoustic predictors of
dominance ratings in laughs, or of any ratings in cries.

<INSERT FIGURE 3 HERE>

4. Discussion

Our findings confirm that the acoustic and perceptual differences between spontaneous and
volitional vocalizations extend to vocalizations of negative valence. We observed that the
generation of laughs and cries in spontaneous and volitional contexts was effective in leading to
changes in perceived authenticity. That is, listeners could reliably judge whether a laugh or a cry

was produced in response to genuine amusement or sadness, respectively, or whether they were



produced in the absence of an emotional state. This capacity to classify spontaneous and volitional
vocal expressions confers advantages in social interactions, for example to avoid deception [40].

Authenticity shaped the perception of the affective qualities of vocalizations, in good
agreement with previous studies on laughter (e.g., [14,19,23]). Specifically, spontaneous laughs
(but not cries) were perceived as more pleasant than their volitional counterparts. Both
spontaneous laughs and cries were perceived as more arousing (see also [19]). We also showed
that authenticity affects how listeners form social impressions about a speaker. Social trait
inference has been found to interact with emotional perception [1,41-43]. For example, we often
rely on transient signals (e.g., the emotional quality of the voice) to make inferences of more stable
characteristics of a speaker, such as whether they are trustworthy or friendly (over-generalization
hypothesis [44,45]). We extend these findings by showing that authenticity strongly predicts how
trustworthy a voice is perceived to be, irrespective of vocalization type.

Of note, the weight of affective cues in social trait evaluation differed for trustworthiness
and dominance. Trustworthiness was strongly predicted by authenticity, less by valence (and only
in laughter), and not by arousal. These findings document for the first time that authenticity might
be signalling something unique, that arousal alone does not. Authenticity often correlates with
arousal [16,19], as increased arousal has been linked to the presence of “hard-to-fake” properties
of voices, but our findings suggest they reflect dissociable dimensions of vocalizations. Supporting
this notion, studies with facial expressions indicate that spontaneous and acted smiles are
accurately discriminated even when the stimuli are matched for arousal [46]. The links between
pleasantness (valence) and trustworthiness of vocalizations confirms the alignment of the two
variables in the two-dimensional social voice space [1,47], as they are both related to
approachability in social interactions. In contrast, prediction of social inference from affective
ratings was generally less robust in the case of dominance, which could be related to the lower
agreement among participants when judging how dominant a speaker sounded like. Alternatively,
these findings may highlight the primary role of trustworthiness (relative to dominance) in social
evaluations [48,49].

The current study also identified which acoustic characteristics predict affective and social
judgements of speakers. Authenticity in laughs was predicted by more high-frequency energy (i.e.,
higher pitch and spectral slope) and variability (novelty). There was a considerable overlap in the
acoustic features predicting authenticity and trustworthiness ratings in laughs, consistent with the
strong correlation between the two rating scales. This suggests that participants might be partly
using the same ‘code’ to make inferences about these two aspects of laughter. The link between
authenticity and trustworthiness might also be related to the social function of laughter, namely in
establishing and maintaining social bonds [17,50,51], which may occur via increased trust in
others. In previous studies, higher pitch has been shown to strongly affect social inference and,



specifically, to be associated with higher trustworthiness (e.g., [52]), namely mitigating the
aversiveness of speech antisocial cues [53]. Higher pitch and more variable acoustic parameters
have also been previously associated with trustworthiness/valence [1,52] and with increased
trusting behaviours toward the speaker [54].

Affective and social ratings of cries could not be related to the acoustic features tested here.
This suggests that the acoustic hallmarks of authenticity partly differ for positive (laughs) and
negative (cries) nonverbal vocalizations. Since our analysis only focused on nine acoustic features,
one possibility is that these specific cues play a more subtle role when predicting affective and
social evaluations of cries. This could also explain the smaller difference in perceived authenticity
between spontaneous and volitional crying compared to laughter. Studies including more stimuli

and testing other acoustic parameters are therefore warranted.

5. Conclusions

The present study provides evidence that listeners can reliably infer the emotional
authenticity of laughter and crying sounds. It also indicates that emotional authenticity shapes how
listeners evaluate the affective state of a speaker, in terms of valence and arousal, as well as how
they make social trait inferences, namely regarding trustworthiness. We provide the first
demonstration that spontaneous vocal expressions are perceived to be more trustworthy.
Moreover, we show that spontaneous vocal expressions differ from volitional ones in several
acoustic features, and that the constellation of acoustic differences is partly unique for laughter
and crying. It was difficult to predict the ratings of cries from acoustic features, but for laughter
we could see that the acoustic predictors of perceived authenticity and trustworthiness are similar.
High-pitched and acoustically variable laughs, with a lot of unvoiced fragments, were considered
to be both more genuine and more trustworthy.

Our findings have implications for theories of social perception (e.g., [55]). They indicate
that authenticity should be considered when accounting for how listeners form social impressions
from voices. They raise the interesting possibility that genuine vocal expressions may lead to more
trusting, cooperative and prosocial behaviour in social interactions, a hypothesis that needs to be

addressed in future studies.
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Figure captions

Figure 1. Ratings on each of five scales as a function of the spontaneous or volitional nature of
the rated vocalizations (A) and the difference in ratings between spontaneous and volitional
vocalizations (B). The points and error bars show fitted values (medians of posterior distribution

with 95% CI), and violin plots show the distribution of mean observed values per stimulus.

Figure 2. Effects of authenticity, valence, and arousal ratings on the perceived trustworthiness and
dominance of the speaker, on a 1-9 scale in multiple regression. Medians of posterior distributions
and 95% Cls.

Figure 3. Predicting ratings on the five scales from acoustic characteristics: medians of posterior
distribution and 95% Cls from multivariate ordinal regression. The highlighted effects clear the
Region of Practical Equivalence (ROPE) of (-0.1, 0.1), corresponding to an effect of at least 0.1

on the rating scale (1 to 9) when changing the predictor by 1 SD. HNR = harmonics-to-noise ratio.
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Figure 1. Ratings on each of five scales as a function of the spontaneous or volitional
nature of the rated vocalizations (A) and the difference in ratings between spontaneous
and volitional vocalizations (B). The points and error bars show fitted values (medians

of posterior distribution with 95% CI), and violin plots show the distribution of mean

observed values per stimulus.
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Figure 2. Effects of authenticity, valence, and arousal ratings on the perceived trustworthiness
and dominance of the speaker, on a 1-9 scale in multiple regression. Medians of posterior
distributions and 95% Cls.
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Figure 3. Predicting ratings on the five scales from acoustic characteristics: medians of
posterior distribution and 95% Cls from multivariate ordinal regression. The highlighted
effects clear the Region of Practical Equivalence (ROPE) of (-0.1, 0.1), corresponding
to an effect of at least 0.1 on the rating scale (1 to 9) when changing the predictor by 1

SD. HNR = harmonics-to-noise ratio.



