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Abstract

Trust is valuable as it plays a vital role in first impressions and decision-making.
However, trust perceptions of speakers are heavily influenced by stereotypes and biases. Given
how impactful eyewitness testimonies are in courtroom rulings and how often biases are used to
judge speakers in courtroom settings, it is crucial to understand what factors impact perceptions
of trust within this context. This is the first study to analyze the relationship between trust
perception and emotion (Anger, Fear, Happy, Sad, Disgust, and Neutral) within the context of a
courtroom testimony while also looking at how race, sex, vocal characteristics of the speaker,
and intensity (gun-present vs. gun-absent crime) impact this interaction. Participants listened to a
random sample of voices saying, "That is exactly what happened" and then responded yes or no

when asked if they trusted the speaker.

We found a highly significant interaction between sex and race on the proportion of
voices trusted in select emotions. An in-depth analysis of voice characteristics indicated varying
effects of pitch, Cepstral Peak Prominence, Vocal tract length, Subharmonic to harmonic ratio,
Speech rate, Long-term Average Spectrum, and Harmonics to Noise Ratio (HNR) on perceptions

of trust in male and female speakers.

This experiment supports findings that heuristic cues influence the perception of trust in
the courtroom. Understanding the role stereotypes and biases play in decision-making in the

courtroom is vital to ensuring a fair prosecution.
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Chapter 1: General Introduction

1.1 Trust

Trust is essential in complex decision-making (Edelenbos & Klijin, 2007). With abundant
knowledge gained across disciplines such as psychology and sociology, trust has become
increasingly difficult to quantify, interpret, and operationalize (Simpson, 2007). However, trust
requires vulnerability as it involves forming expectations about an individual’s behaviour
(Simpson, 2007). This can make trust challenging to ascertain, and yet, it is still so valuable as it
facilitates, solidifies, and enhances cooperation (Edelenbos & Klijin, 2007). Alongside traits like
dominance and attractiveness, trust plays a prominent role in first impressions (McAleer et al.,
2014). It is especially beneficial when making decisions in situations with a lot of uncertainty
and complexity (Edelenbos & Klijin, 2007) and when supporting evidence may be incomplete
(Cho et al., 2015). Human motivations, emotions (Simpson, 2007), and heuristic cues (Siegrist,

2021) impact perceptions of trust.

1.2 Trust, race, and sex in the courtroom

Eyewitness testimonies are the most compelling, yet misleading information jurors can
receive (Beety, 2022). In fact, “between seventy-five and eighty-five percent of the convictions
overturned by DNA evidence have involved a mistaken eyewitness (and yet) 80,000 suspects are
targeted every year based on an eyewitness identification (Fedella, 2006). Memory is malleable,
and our experiences, beliefs, and personal biases impact our perception and judgement of others
(Beety, 2022), leading to misidentifications and inaccurate recounting of crimes. As such, we
wanted to see how individuals would perceive audio testimonies from an eyewitness that vary in

sex, race, emotion, and acoustic properties of the voice.



Studies have found that race and sex are heuristic cues for male and female jurors and
that jurors may use rationalization, stereotypes, and what is socially acceptable to make
judgements in the courtroom (Bagby et al., 1999; Devine & Caughlin, 2014; Jones & Kaplan et
al., 2010; Mitchell et al., 2005; Maeder & Yamamoto, 2015). As such, further understanding
how our biases impact decision-making in life-changing situations and drawing the attention of
judges and jurors to these biases is critical (Cohn et al., 2009; Bucolo & Cohn, 2010). Judges and
jurors are more likely to be biased towards other-raced defendants (Maeder & Yamamoto, 2019).
The social identity theory suggests that this is because we are “motivated to maintain favourable
views of groups we identify with”, which may cause us to trust those who are most like us more
than those who are not (Maeder & Yamamoto, 2019). Mock jurors also have biases towards
marginalized groups and are harsher towards black (Maedar & Burdett, 2013) and indigenous
defendants (FosterLee et al., 2006; Maeder & Yamamoto, 2019). These biases can be explained
by the marginalization of and internalized resentment towards minority groups (Mitchell et al.,
2005). This may also be because of stereotypes and mental shortcuts as judgment mechanisms
(Maeder & Yamamoto, 2019). Sex discrimination is also present in the courtroom, such that
raters perceive female attorneys as less intelligent, capable, and experienced than male attorneys
(Hodgson & Pryor, 1984; Maeder & Yamamoto, 2015). Emotion also moderates the perception
of male and female speakers in the courtroom. Anger benefited how male attorneys were
perceived and negatively impacted how female attorneys were perceived (Salerno et al., 2018).
While angry females are perceived as shrill, hysterical, and grating, angry males are perceived as
commanding, powerful, and competent (Salerno et al., 2018). Raising awareness of possible
biases in the courtroom may help reduce the impact of these biases on judgment decisions (Cohn

et al., 2009; Bucolo & Cohn, 2010; Maeder & Yamamoto, 2019).



1.3 Trust, face, and emotion

The relationship between trust perception and emotion in faces has been analyzed in
previous experiments (Galinsky et al., 2020; Campellone & Kring, 2013; Tortosa et al., 2013).
Perceived trustworthiness and happiness ratings are highly correlated when looking at emotional
expression (Galinsky et al., 2020). Faces with larger smiles were perceived as more trustworthy
(Galinsky et al., 2020). In an economic games study, participants played a modified version of
the trust game where they learned players' behavioural patterns (Campellone & Kring, 2013).
While happy faces did not affect participant judgments, participants were less likely to invest in
individuals with angry faces (Campellone & Kring, 2013). In similar experiments, happy faces

resulted in an increased level of trust compared to angry faces (Tortosa et al., 2013).

When considering legal sentencing decisions, defendants with untrustworthy faces were
likelier to be perceived as guilty (Jaegar et al., 2020). Defendants with less trustworthy faces are
also more likely to receive a death sentence (Wilson & Rule, 2016). This is concerning as
individuals are likelier to trust individuals who resemble themselves (Nakano & Yamamoto,
2022). Because of repeated exposure, individuals are more likely to respond positively to faces
that they are more familiar with (Nakano & Yamamoto, 2022). Similarly, familiarity makes
average face composites more attractive (Rhodes et al., 2001). If individuals are more likely to
trust those like them, this can lead to biased judgments of witnesses and defendants in the
courtroom. The influence of faces on trust perceptions and decision-making is present in young

children, indicating that biases are established early (Ewing et al., 2015).

The persistent reliance on facial trustworthiness is better explained by the intuitive

accessibility of facial cues rather than their ability to accurately identify trustworthy vs.



untrustworthy individuals (Campellone & Kring, 2013), which is also the case in voice pitch
research (Schild et al., 2020). Face research indicates that trust perception is influenced by voice
pitch and participant judgement and decision-making (behaviour). Faces and voices are
processed similarly (McAleer et al., 2014), which raises the question, is trust perceived similarly
in faces and voices? As emotions are conveyed through vocal expressions (CITE) and are cross-
culturally recognized (Sauter et al., 2010; Scherer et al., 2001), we wanted to see if findings

would replicate with voice pitch.

1.4 Voice Pitch & Trust

Judgements are made about others within seconds of contact (Bergmann et al., 2012).
While visual appearance is a salient cue, we also draw conclusions from non-verbal vocal
properties such as voice pitch. Voice pitch is the perception of fundamental frequencies (F0)
(Moore, 1995). Pitch is filtered through the vocal tract to produce speech output. Voice pitch
influences how high or low a voice is in both male and female speakers (Moore, 1995). Male
voice pitch typically ranges between 60 Hz to 180 Hz, while female voice pitch ranges from 160
Hz to 300 Hz (Re et al., 2012). The influence of voice pitch on trust perception is context-
dependent (Montano et al., 2017) and can be crucial to the trajectory of the relationship between

individuals (Bergmann et al., 2012).

Previous research has looked at the relationship between voice pitch and trust within the
context of mating, economic games, voting behaviour, and workplace prestige. In mating studies
looking at perceptions of sexual infidelity and preferences for short and long-term relationships,
female raters perceived lower-pitched male speakers to be at a higher risk of infidelity, and male

raters perceived high-pitched female speakers to be at a high risk of infidelity (O’Connor et al.,



2011). While lower-pitched male speakers were also perceived as more attractive (Feinberg et
al., 2005; Schild et al., 2021) in short-term and long-term relationships, they were also perceived
as more likely to cheat than their higher-pitched counterparts (O’Connor et al., 2014; Schild et a.,
2019). Lower-pitched male speakers also have higher reproductive success and produce more
offspring in hunter-gatherer populations (Apicella et al., 2007). Male and female speakers
modulate their voice pitch to appear more desirable when interacting with members of the
opposite sex that they are attracted to (Pisanski et al., 2018). Preferences for lower-pitched males
in mating experiments may point towards a preference for higher testosterone and masculinity

levels in males (Feinberg, 2005).

In economic games, a positive correlation exists between voice pitch and trust, such that
higher-pitched male speakers were trusted significantly more than lower-pitched males (Montano
et al., 2017). Lower-pitched male speakers are also more likely to be trusted to oversee larger
firms, receive more compensation, and are retained longer (Mayew et al., 2013). When analyzing
voting behaviour, lower-pitched females were perceived as more trustworthy and received more
votes than higher-pitched female speakers (Klofstad et al., 2012). Lower-pitched male speakers
were perceived as less trustworthy than higher-pitched male speakers (Klofstad et al., 2012);
however, they still received more votes (Klofstad et al., 2012; Klofstad et al., 2015). Older, well-
educated, and politically engaged voters were also more likely to vote for lower-pitched speakers
(Klofstad et al., 2015). As voice pitch preferences vary between contexts and preferences
influence our interactions with others, it would be valuable to analyze how they influence

perceptions of trust in the courtroom.

1.5 Additional Voice Characteristics



We also explored additional voice characteristics to obtain a more holistic view of their
impact on trust perceptions. Cepstral Peak Prominence (CPP) indicates how much noise is in the
audio recording while controlling for pitch. Lower CPP indicates a more dysphonic (hoarse)
voice (Heman-Ackah et al., 2003; Fraile & Godino-Llorente, 2014). CPP also influences what is
considered a good voice quality (Warhurst et al., 2017). Compared to measures of jitter,
shimmer, and noise-to-harmonic ratios, Cepstral Peak Prominence is a better measure for

dysphonia (Heman-Ackah et al., 2003; Fraile & Godino-Llorente, 2014).

Vocal tract length (VTL) is an estimate of vocal tract length based on formant
frequencies (resonant vocal tract frequencies) and affects trust judgments (Belin et al., 2017).
Longer vocal tract lengths are perceptually associated with increased masculinity and body size
(Feinberg et al., 2005). In males, low formants, often associated with increased masculinity, were
perceived as more cooperative than high formants, typically associated with increased femininity
(Feinberg et al., 2005; Knowles & Little, 2014). In an economic games study, shortened vocal
tract lengths were less likely to be trusted than lengthened formants (Montano et al., 2017). Like
voice pitch, vocal tract length and formants are linked to perceptions of social traits (Feinberg et

al., 2005).

Subharmonic to harmonic ratio (SHR) is noise related to how creaky a voice sounds
(Sun et al., 2002; Imhof et al., 2014). There is a strong relationship between SHR and Pitch. SHR
can be present at any voice pitch level, and at certain levels (Imhof et al., 2014), it can alter the
perception of voice pitch (Sun et al., 2002). Much like CPP, SHR is often used to analyze the

voice quality of vocalizers (Leong et al., 2013)



Speech rate refers to the speed at which vocalizers talk and can impact how much we
trust speakers (Miller et al., 1976). Individuals with a faster speech rate were perceived as more
credible and persuasive than slower-speaking individuals (Miller et al., 1976). However, faster
speech rates negatively impacted the amount of money received in crowdfunding performance.
Speech rate also impacts initial perceptions of trust (Velner et al., 2021). Speech rate is perceived

differently depending on the context.

Harmonics to Noise Ratio (HNR), is a signal-to-noise pitch measure (Belin et al.,
2017). Speakers perceived as more trustworthy typically have lower HNR, while speakers
perceived as less trustworthy have a higher HNR (Schirmer et al., 2019). In some studies,
younger individuals have lower HNR than older individuals (Schirmer et al., 2019); in other
studies, the opposite has been found (Ferrand, 2002). HNR could be used to estimate speaker age
(Schirmer et al., 2019). HNR also moderates the perception of human emotion (Schirmer et al.,

2019).

Spectral tilt indicates breathiness and predicts voice attractiveness (Xu et al., 2013)
which could affect trust ratings. Recent studies have shown that listeners are sensitive to
differences in spectral tilt and can use this vocal characteristic to differentiate between ethnic
groups (Szakay, 2012). We measured spectral tilt across a long-term average spectrum (LTAS)

(O’Connor et al., 2017).

1.6 Importance

Research analyzing the intersectionality between race, sex and emotion on trust
perception is important as it highlights judgement biases that may occur in the courtroom.

Bringing further awareness to biases in the courtroom is a crucial step when working towards



ensuring that individuals are given an equal prosecution. As eyewitnesses play a significant role
in swaying the decisions of judges and jurors in the courtroom, it is important to understand the
role that biases and stereotypes have in how they are perceived by others. Bringing further
awareness towards how deep our biases run will hopefully allow judges and jurors to be more

cautious when making decisions that have lifelong effects.



Chapter 2: Experiment (Manuscript)

2.1 Introduction

2% to 10% of the US prison population are wrongfully convicted of a crime they did not
commit, as per an extrapolation conducted by the National Registry of Exonerations (How many
innocent people are in prison, 2023). New evidence has exonerated Eight hundred and fifty
individuals between 2000 and 2011 (How many innocent people are in prison, 2023). Eyewitness
testimonies are the most compelling yet misleading sources of information that jurors can receive
(Beety, 2022). In fact, “Between seventy-five and eighty-five percent of the convictions
overturned by DNA evidence have involved a mistaken eyewitness (and yet) 80,000 suspects are
targeted every year based on an eyewitness identification” (Fradella, 2006). Memory is
malleable, and our experiences, beliefs, and personal biases impact how we perceive and judge
others (Beety, 2022). Trusting the wrong witness can lead to the misidentification of suspects

and inaccurate recounting of crimes by witnesses.

Trust is a complex phenomenon that is difficult to quantify yet valuable to achieve (Cho
et al., 2015; Edelenbos & Klijin, 2007; Jaegar et al., 2020; Simpson, 2007). Perceived
trustworthiness can impact decision-making and the trajectory of relationships (Galinsky et al.,
2020) between individuals in economic games (Campellone & Kring, 2013; Montano et al.,
2017), the courtroom (Jaegar et al., 2020; ForsterLee, 2006; Maeder & Yamamoto, 2019), voting
scenarios (Klofstad et al., 2012; Klofstad et al., 2012; Tigue et al., 2011), the workplace (Mayew
et al., 2013) and in romantic relationships (O’Connor et al., 2011; O’Connor et al., 2014). Whom
we trust is affected by our biases towards race (Smith, 2010; *, 2019), sex (Maeder &
Yamamoto, 2019), voice characteristics (O’Connor et al., 2011; O’Connor et al., 2014; Montano

et al., 2017; Klofstad et al., 2012) and the situation.



When playing an economic trust game, angry individuals were less likely to be trusted
than happy individuals when there was an established pattern of behaviour (Campellone &
Kring, 2013). There is a positive correlation between happiness and perceived trustworthiness
when measuring the degree of smiling in photos (Galinsky et al., 2020). As emotions can be
conveyed through vocal characteristics (Protopapas & Lieberman, 1997), much like in faces (De
Gelder & Vroomen et al., 2000; Matsumoto et al., 2008) and as basic emotions (anger, fear,
disgust, happiness, sadness, and surprise) in voices are to some degree recognized cross-
culturally (Sauter et al., 2010; Scherer et al., 2001) we tested the effect of voice pitch and trust

within the context of a courtroom.

Humans conclude information about others from non-verbal vocal properties such as
voice pitch. In mating studies, raters perceived high-pitched females and low-pitched males as
having a higher risk of infidelity (O’Connor et al., 2011). In economic games (Montano et al.,
2017), voting (Klofstad et al., 2012), and mating (O’Connor et al., 2011; O’Connor et al., 2014)
studies, higher-pitched male speakers were trusted more than lower-pitched voices. High-pitched
female speakers are trusted less in voting (Klofstad et al., 2012) and mating (O’Connor et al.,

2011) scenarios.

We also explored which acoustic properties of the voice predicted trust ratings and how
speaker sex, race, and emotion moderate this relationship. We analyzed the following measures
because they affect perceptions of trust and related features and give a well-rounded
representation of vocal characteristics. Cepstral Peak Prominence (CPP) indicates how much
noise is in the audio recording while controlling for pitch. Lower CPP is indicative of a more
dysphonic (hoarse) voice (Heman-Ackah et al., 2003) and predicts trust (Warhurst et al., 2017).

Vocal tract length (VTL) is an estimate of vocal tract length based on formant frequencies

10



(resonant vocal tract frequencies) and affects trust judgments (Belin et al., 2017; Montano et al.,
2017). Subharmonic to harmonic ratio (SHR) is noise related to how creaky a voice sounds (Sun
et al., 2002; Imhof et al., 2014). Speech rate refers to the speed at which vocalizers talk and can
impact how much we trust speakers (Miller et al., 1976). Harmonics to Noise Ratio (HNR), a
signal-to-noise pitch measure, also affects trust judgments (Belin et al., 2017). Spectral tilt
indicates breathiness and predicts voice attractiveness (Xu et al., 2013) which could affect trust
ratings. We measured spectral tilt across a long-term average spectrum (LTAS) (O’Connor et al.,

2017).

Eyewitnesses play a significant role in swaying the decisions of judges and jurors. Eye-
witness characteristics like race and sex act as heuristic cues for judges and jurors in the court-
room (Maeder & Yamamoto, 2019). As voice pitch and emotion also impact decision-making,
we analyzed the relationship between speaker race, sex, vocal characteristics, and emotion of
speakers on perceptions of guilt and innocence within a courtroom setting. We predicted that
trust perceptions would vary depending on vocalizer emotions and that sex and race would mod-
erate this relationship. As lower-pitched males and higher-pitched females were perceived as less
trustworthy in voting scenarios (Klofstad et al., 2015; Tigue et al., 2011) and at a higher risk of
infidelity in mating scenarios (O’Connor et al., 2011), we anticipated that raters would perceive
lower-pitched male voices and higher-pitched female voices as less trustworthy. Alternatively,
raters will perceive lower-pitched women as less trustworthy as lower-pitched voices are per-
ceived as more dominant, and dominance negatively correlates with trust (Tigue et al., 2011).
We did not have directional predictions for other acoustic features but wanted to explore how
they might affect trust measures. We also predicted that participants would perceive male vocal-

izers as less trustworthy than women. To test our hypotheses, participants are told that they will
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listen to individuals testifying about a robbery at a convenience store where a gun was either pre-
sent or absent. They then listened to 60 male or female speakers saying, “That is exactly what
happened” and selected yes or no when asked if they trusted the speaker. A brief demographic
questionnaire followed this section.

2.2 Methods

Participants

This study was advertised and administered online on Prolific.co. Participants received
1.88 euros upon completion of the study. 323 (164 males, 139 females, 2 N/A) diverse (Table
2.1) individuals between the ages of 18 and 76 completed this study. Participants must live in
Canada, understand English, and be 18 or older to participate. Participants were of varying ethnic

and religious groups. MREB 5560 approved all protocols for this study.

Participant Ethnic Group
Participant race Number of participants

White 196

Asian 87

mixed 14

Black 9

Latino 5
Indigenous 5

Jewish 2

Muslim 1

N/A 6

Table 2.1 Participant Demographic breakdown

Audio Stimuli

Audio recordings in this experiment are from the Crowd-sourced Emotional Multimodal

Actors Dataset (CREMA-D), which is pre-validated for emotion recognition (Cao et al., 2014).
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There are 20 audio recordings from 10 African American (5 female & 5 male) and 10 White (5
female & 5 male) vocalizers. Prior work has shown that even though this is a small number of
vocalizers, it is sufficient to measure trust judgements reliably (Montano et al., 2017). Speakers
said, “That is exactly what happened” in 6 different emotions, neutral, sad, angry, disgusted,
fearful, and happy (Figure 2.1). In total, we had 120 different audio recordings. We normalized
the amplitude of audio recordings to 70dB RMS using VoiceLab Software (Feinberg, 2022;
Feinberg & Cook, 2020).

Figure 2.1

-

NEUTRAL SAD ANGRY DISGUST FEAR HAPPY

Figure 2.1: Stimuli emotions (neutral, sad, angry, disgust, fear and happy) from the Crowd-
sourced Emotional Multimodal Actors Dataset. (Photo credits
https://managementmania.com/en/six-basic-emotions)

Procedure

The experiment is programmed in PsychoPy (Pierce et al., 2019) and ported into JavaS-
cript (Wirfs-Brock & Eich, 2020) on Pavlovia (Pierce et al., 2019). Participants accessed this ex-
periment via Prolific.co, completed the information and consent form on our university hosted
LimeSurvey instance, and were automatically directed to Pavlovia.co to complete the experi-
ment. Participants are randomly assigned to 1 of 4 blocks in the experiment. Blocks included
high-intensity female audio recordings, high-intensity male audio recordings, low-intensity fe-

male audio recordings, and low-intensity male audio recordings. Participants listened to audio
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recordings of all six emotions. Vocalizer sex and condition intensity (gun present/gun absent)
were between-subjects variables, and emotion was a within-subjects variable.

Participants completing the low-intensity condition were told that all proceeding audio
recordings were from speakers testifying in court about a robbery at a convenience store (gun-
absent condition). Participants in the high-intensity condition block were told that all proceeding
audio recordings were from speakers testifying in court about a robbery at a convenience store
where a gun was present (gun-present condition). Participants then listened to 60 audio record-
ings of either male or female speakers saying, “That is exactly what happened”. After each audio
recording, participants responded yes or no when asked if they would trust the speaker. Partici-
pants then completed a brief demographic questionnaire before being redirected to LimeSurvey
to complete the debriefing and submit the experiment. Figure 1 displays the different experi-

mental conditions.

High Low
Intensity i
Gun Present| Gun AbserII
I |
I | | |
Male Female Male Female
6 emotions 6 emotions 6 emotions 6 emotions
African American & white African American & white African American & white African American & white

Figure 2.2: Block randomization of raters. Raters participated in one of four blocks. High
intensity (gun present) African American and White male speakers displaying all 6 emotions,
high intensity (gun present) African American and White female speakers displaying all 6
emotions, low intensity (gun absent) African American and White male speakers displaying all 6
emotions and low intensity (gun absent) African American and White female speakers displaying
all 6 emotions.

Statistical model
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We used a generalized linear mixed effects model with binomial logit link functions. All
binary variables were sum-to-zero coded (-0.5, 0.5), including Trust, such that positive values
indicate that a voice was trusted, and negative values indicate distrusted voices. Voice pitch was
z-scored. We specified a random slope for each within-subject association of race of voice by
rater (Barr et al., 2013; Barr, 2013). Running a model with all emotions became computationally
impractical and uninterpretable. Thus, we ran the model separately for each emotion. The
summarized results are in Table 1. The complete model, code, and output are in the

supplementary materials https://osf.io/mfwye/ . We specified random intercepts for participants

and vocalizers to control for interdependence among voices and raters.

2.3 Results

Effects of Race, Sex, and Emotion on Trust

o white men African American men
Q
] J °
g 0.9 ® § P “o o
= 08 ° -
@ o LI d o 8 ° § .Con.dltlon .
g b Al ® i/° This witness is
S *le PN 8 g 2 ° testifying in court
s °5"%"% “““ b I o1 Tt - about a crime in
cosfg & ° $ s <& 9 which they saw an
L o3 ° ° g’ b $ individual rob a
5 N s 8 convenience store at
g ° gunpoint.
< white women African American women This witness is
b testifying in court
‘%‘ 0.9 about a crime in
= os o R 3 8 which they saw an
D 071 ° ° g Q| ° % é 8 individual steal
9 o« % |25 A~g [ items from a
S °° ° A o P 1%._° . convenience store.
45 03 *'g";""g"'*g‘ ----- $-- ""'f{"a ------------
c 04 % Q ® 1 g °° .
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£ 031 ° ° ° &
Q02 ? °
2 ° . . —————
o
< AN X \
& S D& o,’bb & & vé’°<o’°b
& SKY R & K RS
v A N QQ’ v 0\‘9 N Q?/
Emotion Emotion

Figure 2.3: Interaction between emotion (x-axis) and proportion of voices trusted (y-axis)
separated by speaker sex, race, and condition intensity: the gun present, high intensity condition
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is depicted in green, and the gun absent, low intensity condition is depicted as a purple line. the
red line represents chance.

Upon visual inspection of Figure 2.3, we found that there was no significant difference
(all error bars overlapped strongly) or visible difference between high (gun present) and low (gun
absent) intensity conditions. We combined both conditions for all subsequent analyses (Figure

2.3).

A larger number indicates a higher probability of being trusted if the value is positive or
less trusted if the value is negative (Table 2.2). The asterisks indicate that a value significantly
differs from zero (* p<0.05; ** p<0.01; *** p<0.001). uci represents the upper confidence
interval and Ici represents the lower confidence interval. There was a highly significant positive
interaction between speaker sex and race on the proportion of voices trusted such that speakers
who sounded angry (Estimate= 1.44, 1ci=0.36, uci=2.52, p=0.009), fearful (Estimate=1.06,
1ci=0.05 , uci=2.07, p=0.039), and neutral (Estimate=0.89, Ici=0.32 , uci=1.45 , p=0.002) were
significantly likely to be trusted. White males were trusted the most, followed by African
American females, White females, and lastly African American males (Figure 2.4). There were

no significant main effects of either Sex or Race on perceptions of trust.

Table 2.2: Generalized linear mixed effects model for emotion

Anger Disgust Fear Happy Neutral Sad
Intercept -0.36 * -0.15 0.51 #** 0.10 1.58 #** 0.73 #**
[-0.65,-0.08] | [-0.45,0.16] | [0.25,0.78] [-0.31,0.51] [1.40, 1.77] [0.38, 1.08]
Sex 0.05 0.12 -0.14 0.05 0.26 -0.40
[-0.53,0.62] | [-0.50,0.73] | [-0.67,0.38] [-0.78, 0.88] [-0.10,0.62] | [-1.10,0.31]
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Race -0.36 0.04 0.06 -0.09 -0.13 0.33
[-0.90, 0.19] | [-0.56,0.63] | [-0.45,0.56] | [-0.90,0.73] [-0.43,0.16] | [-0.36, 1.02]

Sex:Race 1.46 ** 0.89 1.05 * 1.32 0.89 ** 1.27
[0.37,2.54] | [-0.31,2.08] | [0.03,2.06] [-0.30, 2.95] [0.33, 1.45] [-0.11, 2.65]

X p <0.001; **p<0.01; *p<0.05 95% [lower ci, upper ci]

Table 2.2: Generalized linear mixed effects model fit by the maximum likelihood (Laplace
Approximation). Large negative numbers indicate a higher probability of being trusted. Large
negative numbers indicate a higher probability of being perceived as less trustworthy. The
asterisks indicate that a value is significantly different from zero. Values in the brackets are
confidence intervals.

Race of Voice
white
African American

Proportion of
Voices Trusted

Me;le Ferr;ale
Sex of Voice

Figure 2.4: Interaction between speaker sex (x-axis) and race on proportion of voices trusted (y-
axis). Race of White speakers depicted in green and African American speakers in purple. The
red line depicts chance. Higher density of data are depicted at darker points of the graph.

There was a main effect of the intercept, such that speakers who sounded angry
(Estimate=-0.35, Ici=-0.64 , uci=-0.06 , p=0.017) were significantly less likely to be trusted, and

those who sounded fearful (Estimate=0.53, 1ci=0.26 , uci=0.79 , p=0.000), neutral

17




(Estimate=1.60, Ici=1.41 , uci=1.78 , p=0.000) and sad (Estimate=0.74, 1ci=0.39 , uci=1.09,
p=0.000) were significantly more likely to be trusted. There were no main effects of intercept for
happy and disgusted categories, indicating, in general, these voices were neither trusted nor

distrusted.

Analysis of Acoustic Properties and Race on Trust

The subsequent analysis explores the effects of acoustic properties and race on trust

separately for each sex (Figure 2.5).

Race

African American females are trusted significantly more than White females when
sounding angry (Estimate=0.52, Ici=0.01, uci=1.02, p=0.045) and sad (Estimate=0.029,
1ci=0.027, uci=0.030, p=0.000) and are trusted less when sounding disgusted (Estimate=-1.05,
lci=-1.40, uci=-0.71, p=0.000). White males are trusted significantly more than African
American males when sounding fearful (Estimate=2.00, lci=1.55, uci=2.46, p=0.000) and
disgusted (Estimate=0.39, 1ci=0.12, uci=0.65, p=0.005) and are trusted less when sounding angry

(Estimate=-2.59, Ici=-3.79, uci=-1.40, p=0.000) (Table 2.3).

Lower-pitched male speakers were perceived as more trustworthy when sounding angry
(Estimate=-1.51, Ici=-2.02 , uci=-1.00 , p=0.000) and less trustworthy when sounding fearful
(Estimate=0.76, 1ci=0.32 , uci=1.21 , p=0.001), happy (Estimate=1.42, 1¢i=0.83, uci=2.01,
p=0.000), and neutral (Estimate=1.01, 1ci=0.47 , uci=1.55 , p=0.000). Lower-pitch female
speakers were perceived as more trustworthy when angry (Estimate=-0.54, Ici=-1.01, uci=-0.07,
p=0.025), happy (Estimate=-4.84, Ici=-5.83, uci=-3.85, p=0.000), and sad (Estimate=-1.57, Ici=-

1.57, uci=-1.57, p=0.000).
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Cepstral Peak Prominence (CPP) indicates how much noise is in the audio recording
while controlling for pitch. Lower CPP indicates a more dysphonic (horsey) voice (Heman-
Ackabh et al., 2003). Males with a higher CPP were perceived as more trustworthy when
sounding angry (Estimate=0.81, Ici=0.51 , uci=1.11 , p=0.000) and disgusted (Estimate=0.57,
1ci=0.30 , uci=0.83 , p=0.000) and less trustworthy when sounding fearful (Estimate=-0.42, Ici=-
0.80 , uci=-0.03, p=0.033), happy (Estimate=-9.71, Ici=-11.94 , uci=-7.49 , p=0.000) and neural
(Estimate=-0.83, Ici=-1.32 , uci=-0.34 , p=0.001). Females with a higher CPP were perceived as
more trustworthy when sounding sad (Estimate=0.22, 1ci=0.22 , uci=0.22 , p=0.000) and less

trustworthy when sounding angry (Estimate=-0.48, Ici=-0.68 , uci=-0.28 , p=0.000).

Vocal tract length (VTL) estimates one’s vocal tract length. Female speakers with a
higher VTL were perceived as less trustworthy when happy (Estimate=-1.23, Ici=-1.63 , uci=-
0.83 , p=0.000) and sad (Estimate=-0.51, lci=-0.51 , uci=-0.51 , p=0.000). Males with higher
VTLs were perceived as more trustworthy when sounding fearful (Estimate=0.88, 1ci=0.62 ,
uci=1.14 , p=0.000) and happy (Estimate=3.44, 1ci=2.60 , uci=4.28 , p=0.000) and less

trustworthy when sounding angry (Estimate=-0.90, Ici=-1.24 , uci=-0.56 , p=0.000).

Subharmonic to harmonic ratio (SHR) is noise related to low-pitch voices. Males with
higher SHR are perceived as more trustworthy when sounding angry (Estimate=0.46, 1ci=0.23,
uci=0.69, p=0.000), fearful (Estimate=0.13, 1ci=0.01, uci=0.26, p=0.034), and happy
(Estimate=0.73, 1ci=0.50, uci=0.95, p=0.000), and females with a higher SHR were perceived as
more trustworthy when sounding fearful (Estimate=0.51, 1¢i=0.06, uci=0.96, p=0.021) and sad

(Estimate=0.65, 1ci=0.65, uci=0.65, p=0.000).
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Speech rate refers to the speed at which vocalizers are talking. Faster male speakers are
perceived as more trustworthy when sounding angry (Estimate=1.93, Ici=1.12, uci=2.74,
p=0.000) disgusted (Estimate=1.09, 1ci=0.92, uci=1.25, p=0.000), happy (Estimate=2.21,
lci=1.68, uci=2.74, p=0.000), and less trustworthy when sounding neutral (Estimate=-0.95, lci=-
1.45, uci=-0.45, p=0.000). Faster female speakers are perceived as more trustworthy when happy
(Estimate=0.40, 1ci=0.08, uci=0.72, p=0.015) and less trustworthy when sounding angry
(Estimate=-0.91, Ici=-1.32, uci=-0.51, p=0.000), disgusted (Estimate=-0.33, Ici=-0.65, uci=-0.01,

p=0.043), and sad (Estimate=-1.02, Ici=-1.02, uci=, p=-1.02).

Long-term Average Spectrum (LTAS) is a power spectrum averaged over the entire
sound, which indicates how loud low frequencies are compared to high frequencies. Brassier
female voices were perceived as more trustworthy when speakers sounded sad (Estimate=-1.87,
lci=-1.87, uci=-1.86, p=0.000), while Fluty female speakers were perceived as more trustworthy
when happy (Estimate=1.86, Ici=1.34, uci=2.38, p=0.000). Fluty male voices were perceived as
more trustworthy when speakers sounded angry (Estimate=1.55, 1¢i=0.89, uci=2.21, p=0.000)

and happy (Estimate=4.78, 1ci=3.71, uci=5.85, p=0.000).

Harmonics to Noise Ratio (HNR). A recording with a higher HNR value has more noise.
Female speakers with a higher HNR are perceived as more trustworthy when sounding happy
(Estimate=1.87, 1ci=1.49, uci=2.26, p=0.000) and sad (Estimate=0.76, 1ci=0.76, uci=0.76,
p=0.000) and less trustworthy when sounding fearful (Estimate=-0.44, Ici=-0.86, uci=-0.02,
p=0.045). Male speakers with a higher HNR are perceived as more trustworthy when sounding
disgusted (Estimate=0.29, 1ci=0.09, uci=0.48, p=0.003), fearful (Estimate=0.98, 1ci=0.66,
uci=1.31, p=0.000), happy (Estimate=2.57, Ici=1.68, uci=3.45, p=0.000), and less trustworthy

when sounding neutral (Estimate=-0.82, Ici=-1.27, uci=-0.38, p=0.000).
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When testing each acoustic feature as a single covariate in the race * sex model, we
found vastly different results than when testing all the acoustic predictors together. We reported
the model with acoustic features together here instead of single predictor models as this mirrors
our real-world experience more so than does single predictors. Given these discrepancies, we
urge researchers to exercise caution when interpreting the nature of the results on acoustic pre-
dictors of trust and suggest future replication to elucidate these discrepancies. Data and code are

available online here (https://osf.io/mfwye/) for anyone who wishes to explore these data further.
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Table 2.3 Generalized Linear Mixed Effects Model of Emotion, Race, and Sex on Trust

Anger Disgust Fear Happy Neutral Sad
Male Female Male Female Male Female Male Female Male Female Male Female
Intercept -0.89% % 0.04 0.01 0.02 0.24 1.31 #* -5.08 *** -0.38 *** 2.49 *¥* 1.18 * 1.54 0.38 ¥
[-1.16,-0.62] | [-0.26,0.34] | [-0.16,0.19] | [-0.49,0.52] | [-0.50,0.02] | [0.71,1.91] [-6.70,-3.46] | [-0.59,-0.16] | [1.92,3.06] [0.02,2.35] | [-0.37,3.45] | [0.38,0.39]
Race-cffect 250 0.52% 0.39%* 1.05%%* 2.00%%* 0.67 0.63 031 -0.39 0.39 1.57 0.03 ***
[-3.79,-1.40] | [0.01, 1.02] [0.12,0.65] | [-1.40,-0.71] | [1.55,2.46] | [-0.46,1.81] [-0.31,1.57] [-0.69,0.07] | [-1.00,0.21] | [-1.06,0.28] | [-0.36,3.50] | [0.03,0.03]
pitch 1.5 % -0.54* 0.07 0.69 0.76%%* -0.64 1.42 #xx -4.84 ¥ 1.01 *** -0.89 20.20 1,57 #¥*
[-2.02,-1.00] | [-1.01,-0.07] | [-0.16,0.29] | [-0.22,1.60] | [0.32,1.21] | [-1.33,0.05] [0.83,2.01] [-5.83,-3.85] | [0.47,1.55] [-3.48,1.70] | [-1.25,0.84] | [-1.57,-1.57]
0.81%%* -0.48% %% 0.57%%% 0.01 -0.42% 0.07 9,71 *** 0.14 -0.83 *** -0.08 0.75 0.22 #¥*
Cpp
[0.51,1.11] | [-0.68,-0.28] | [0.30,0.83] | [-0.37,0.35] | [-0.80,-0.03] | [-0.57,0.42] | [-11.94,-7.49] | [-0.09,0.38] | [-1.32,-0.34] | [-0.51,0.35] | [-4.34,2.84] | [0.22,0.22]
vil -0.90%** 0.08 0.07 0.17 0.88 %% 0.53 3.44 #¥x -1.23 *** 0.21 -0.09 20.99 0.5 ***
[-1.24,-0.56] | [-0.24,0.39] | [-0.14,0.28] | [-0.75,041] | [0.62,1.14] | [-1.13,0.07] [2.60, 4.28] [-1.63,-0.83] | [-0.19,0.61] | [-0.78,0.60] | [-2.61,0.63] | [-0.51,-0.51]
Subharmonics to 0.46%** 0.23 0.19 0.11 0.13* 0.51 * 0.73 %% 0.03 0.21 0.19 20.96 0.65 ***
b . q [0.23, 0.69] [-0.14,0.60] | [-0.03,0.41] | [-0.05,0.28] | [0.01,0.26] [0.06, 0.96] [0.50, 0.95] [-0.28,0.21] | [-0.03,0.46] | [-0.06,0.43] | [-4.90,2.99] | [0.65,0.65]
armonics ratio
speechrate 1.93%%% -0.91%%% 1.09%%* -0.33% 0.05 0.10 221 ¥ 0.40 * -0.95 *** 0.02 0.42 1,02 ***
[1.12,2.74] | [-1.32,-0.51] | [0.92,1.25] | [-0.65,-0.01] | [-0.17,0.06] | [-0.60,0.39] [1.68, 2.74] [0.08,0.72] | [-1.45,-0.45] | [-0.30,0.34] | [-0.24,1.08] | [-1.02,-1.02]
LTAS Slope 1.55%%% 033 0.06 028 038 023 4.78 ¥ 1.86 #** -0.06 0.26 0.91 -1.87 *¥*
[0.89, 2.21] [-0.89,0.23] | [-0.13,0.26] | [-0.75,0.20] | [-0.79,0.02] | [-0.69,0.23] [3.71, 5.85] [1.34,2.38] | [-0.27,0.16] | [-0.68,1.20] | [-1.48,3.29] | [-1.87,-1.86]
ZHNR 0.09 0.67 0.29%* 20.00 0.98% % -0.44 % 2.57 #¥* 1.87 #xx -0.82 ¥ 0.21 0.62 0.76 ***
[-0.49,0.32] | [-0.16,1.49] | [0.09,0.48] | [-0.21,020] | [0.66,1.31] | [-0.86,-0.02] [1.68, 3.45] [1.49,2.26] | [-1.27,-0.38] | [-0.12,0.54] | [-0.42,1.65] | [0.76,0.76]

¥ p <0.001; **p<0.01; *p<0.05

95% [lower ci, upper ci]

Table 2.3: Generalized linear mixed effects model fit by the maximum likelihood (Laplace Approximation). Large negative numbers

indicate a higher probability of being trusted. Large negative numbers indicate a higher probability of being perceived as less

trustworthy. The asterisks indicate that a value is significantly different from zero. Values in the brackets are confidence intervals.
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Figure 2.5: Effects of acoustic properties and race on trust of male speakers separated by emotion. A large number is indicative of a
higher probability of being trusted (blue), if the value is positive, or being less trusted, if the value is negative (red). the asterisks
indicate that a value is significantly different from zero. the red line indicates neutral trust perceptions.
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2. 4 Discussion

Effect of Sex & Race

We found a significant interaction between speaker sex and race when speakers were
angry, fearful, and neutral but not disgusted or sad. Interestingly, on their own, sex and race did
not affect trust, but when put together, White males were trusted the most, followed by African
American females, White females, and African American males. While studies have found that
race is a heuristic cue for judges and jurors in the courtroom, research has focused primarily on
this interaction for defendants (Maeder & Yamamoto, 2019). Jurors may use stereotypes or
mental shortcuts to make decisions (Maeder & Yamamoto, 2019); however, further research is
needed to examine eyewitnesses. Our experiences, beliefs, and personal biases impact our
perception and judgement of others (Beety, 2022). African American males were trusted the
least, which supports prior findings that negative stereotypes of African American Men have a
life-altering impact on the outcome of courtroom trials (Maeder & Yamamoto, 2019). While
White males were trusted more, this trustworthiness rating has no relation to these speakers’
actual trustworthiness (validity), but rather biases rooted in racism and colonialism (Chan &
Cardenas, 2021). We hypothesize that White Women were less likely to be trusted compared to
other groups due to the term deemed “the Karen Effect,” which, as described by Times
magazine, relates to the attention being drawn to the exploitation of privileges “following a long
and troubling legacy of White women in the country weaponizing their victimhood” (Lang,

2020).

Emotion
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Lower-pitched male and female speakers were trusted more than higher-pitched male and
female speakers. While our findings do support the voice pitch literature that states that raters
perceived lower-pitched female speakers as more trustworthy, they do not support voting
(Klofstad et al., 2012), economic games (Montano et al., 2017), or mating (O'Connor et al.,
2011) literature that found that raters perceived lower pitched male speakers as less trustworthy.

Context moderates the interaction between speaker sex and voice pitch.

Effect of Sex & Voice Measurements

Lower pitched male and female speakers were trusted more than higher pitched male and
female speakers. While our findings do support the voice pitch literature that states that lower
pitched female speakers are perceived as more trustworthy, they do not support the voting
(Klofstad et al., 2012), economic games (Montano et al., 2017) or mating (O’Connor et al., 2011)
literature that found that lower pitched male speakers were perceived as less trustworthy. As

such, the interaction between speaker sex and voice pitch is moderated by context.

Cepstral peak prominence indicated that noisier angry voices were trusted more, and less
noisy sad voices were trusted more. Happy and sad voices with lower estimated vocal tract
lengths were trusted more. Vocal tracts are shortened when smiling (Ohala, 1983) which may
help listeners identify genuine emotions. Fearful and sad voices with louder subharmonics,
indicating less creaky voices were more trustworthy in those contexts. Slower speaking, angry,
disgusted, and sad voices were trusted more, but faster, happy voices were also trusted more.
More breathy happy voices and less breathy sad voices indicated by the LTAS were trusted
more. Finally, less noisy happy and sad voices and more noisy fearful voices were trusted more.

We reported the results from analyses when all acoustic features were together as covariates.
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Analysis of single voice features indicated several directional changes from what was reported
above, so it is difficult to say anything conclusive about these acoustic features and how they

predict trust. Therefore, we recommend that future research replicate these findings.

Intensity

There was no significant difference between the high-intensity (gun-present) and low-
intensity (gun-absent) groups. This may be because the crime’s severity did not differ enough as
the weapon was not used in the high-intensity condition. As the difference was insignificant, we

combined both intensity groups, which acted as a pseudo-replication.

Intercept

Angry voices were generally distrusted, while fearful, neutral, and sad voices were
trusted. Disgusted and happy voices were neither trusted nor distrusted. Given that happiness
would be inappropriate in this context, it is unsurprising that happiness had no effect here. Prior
work has shown that angry people are trusted less (Stouten & De Cremer, 2010). Neutral and sad
would-be appropriate emotions in this context, and people displaying those emotions were
trusted more. Participants received very little information about the crime and no evidence to
support the speaker's testimonys; it is interesting to note that audio recordings influenced trust.
Past research has identified a growing concern for jurors accepting eyewitness testimony as fact
(Fradella, 2006). Our findings support this research showing that mock jurors tend to trust
witnesses' testimony even when no supporting evidence is available. As such, judges need to
admit expert testimony on the reliability of eyewitness testimony and factors that might impact

the accuracy of such testimony when applicable.

Summary
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This research is essential as it is the first experiment to examine the interaction between
race, sex, and trust across emotions. Most of the published research in the voice-literature field
focused White Male voices or unidentified race male (O’Connor et al., 2014; Montano et al.,
2017; Tigue et al., 2011; Mayew et al., 2013). Hopefully, our research and the differences in
biases found toward the race and sex of speakers will push researchers to diversify their stimuli.
This research supports the idea that testing across different emotions provides a more enriched
understanding of the human experience. It also highlights judgment biases that may occur in
courtrooms which is a crucial step to ensuring that all individuals have an equal prosecution
which should be a goal of the criminal justice system. Although our participants said the same
sentence while conveying the same six emotions, they were perceived differently, with black
males and lower-pitched speakers trusted the least. Bringing further awareness of how deep our
biases run will allow judges and jurors to be more cautious when making decisions that have

lifelong effects.
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Chapter 3: General Discussion

Our study demonstrated that sex, race, emotion, and vocal characteristics impact
perceptions of trust of auditory testimonies. Findings that there is a significant interaction
between speaker sex and race supported the idea that heuristic cues are used to foster decision-
making when evidence is incomplete (Cho et al., 2015). Raters in our experiment perceived
speakers saying brief sentences differently, which support theories that individuals make
judgments about others within seconds of contact (Bergmann et al., 2012). This is concerning as
eyewitnesses are one of the most compelling sources of information judges and jurors receive
(Beety, 2022; Fedella, 2006). Considering that we are more likely to trust those who are most
like us (Maeder & Yamamoto, 2019), biases and stereotypes disproportionately affect
marginalized eyewitnesses, as judges and jury members are typically predominantly White
(Johnson, 1985). With Black, Asian, and Native American individuals making up nearly 50% of
inmates in the US prison system (Figure 3.1), steps need to be taken to ensure that there is more

diversity on juries; especially considering that

Race # of Inmates % of Inmates
biases towards heuristic cues do not help O  Asian 2,280 1.4%
o _ S B Black 60,936 38.5%
individuals in accurately identifying R 4158 G
individuals who are trustworthy or W | White 91,005 57.5%
untrustworthy (Campellone & Kring, 2013;
Schild et al., 2020) or guilty from innocent. Figure 3.1: Inmate Race data obtained from the

Federal Bureau of Prisons. Last updated on

Increasing the diversity of judges and jurors Saturday, 18 March 2023

(https://www.bop.gov/about/statistics/statistics

may mitigate the effect of stereotypes and . )
Y & yp _inmate race.jsp)

mental shortcuts (Maeder & Yamamoto, 2019)

on decision-making in the courtroom.
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The sex and race of speakers significantly impacted perceptions of trust in the courtroom
across emotions. Findings of attorneys being perceived differently because of their sex (Hodgson
& Pryor, 1984; Salerno et al., 2018) and presented emotion replicated in eyewitnesses. Face
perception research pointed to emotions such as happiness increasing perceptions of
trustworthiness and emotions such as anger decreasing perceptions of trust (Campellone &
Kring, 2013). However, in this experiment angry testimonies were less likely to be trusted in
both male and female speakers than other emotions indicating that context may play a prominent
role in moderating trust perceptions. Considering that heuristic cues impact legal sentencing
decisions (Jaegar et al., 2020; Wilson & Rule, 2016), judges and jurors should know how biases
toward speaker sex and emotion impact their decision-making. Individuals make inferences from

non-verbal cues such as sex, race, and voice pitch.

Emotion effects the interaction between voice pitch and perceptions of trust. Previous
studies have not looked at the impact of emotion on trust perception. While previous studies have
found either a preference for lower or higher-pitched voices for males and females (O’Conner et
al., 2011; O’Connor et al., 2014; Feinberg et al., 2005; Apicella et al., 2007; Pisanski et al., 2018;
Montano et al., 2017; Mayew et al., 2013; Klofstad et al., 2012; Klofstad et al., 2015),
preferences for voice pitch varied significantly across emotion and speaker sex. Future studies

should explore how emotion moderates trust perception in different contexts.

This experiment adds to the limited research on trust perception and voice characteristics
such as CPP, VTL, SHR, Speech rate, LTAS, and HNR. Much like voice pitch, perceptions of
trust across additional voice characteristics varied significantly across speaker sex and emotion.
As this is the first experiment to conduct an in-depth analysis of trust across all of these voice

characteristics, further studies should be added to this body of literature.

28



This study did not include information on the defendant’s race. However, future studies
should include this information as researchers have found that in specific racial subgroups,
individuals are more likely to be skeptical of eyewitness testimonies because of the interaction
between the defendant, juror, and eyewitness race (Maeder & Ewanation, 2018). Future studies
should also strive to obtain a more diverse sample group. While we attempted to do this, we did
not have enough participants in each racial subgroup to analyze the interaction between speaker

race and participant race on perceptions of trust.

Non-verbal vocal properties of sex, race, and emotion impact trust perceptions of
eyewitnesses. Uncovering such biases in a courtroom setting is crucial to ensuring that all
individuals receive equitable treatment in the criminal justice system. This research is essential
as it is the first experiment to examine the interaction between race, sex, vocal characteristics,
and trust across emotions. This research also supports the idea that testing across different
emotions provides a more enriched understanding of the human experience. It also highlights
judgment biases that may occur in courtrooms which is a crucial step to ensuring that all

individuals have an equal prosecution which should be a goal of the criminal justice system.
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