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Abstract—Trust is essential in  many human
relationships, especially where there is an element of inter-
dependency. However, humans tend to make quick
judgements about trusting other individuals, even those met
at zero acquaintance. Past studies have shown the
significance of voice in perceived trustworthiness, but
research associating trustworthiness and different vocal
features such as speech rate and fundamental frequency (f0)
has yet to yield consistent results. Therefore, this paper
proposes a method to investigate 1) the association between
trustworthiness and different vocal features, 2) the vocal
characteristics that Malaysian ethnic groups base their
judgement of trustworthiness on and 3) building a neural
network model that predicts the degree of trustworthiness in
a human voice. In the method proposed, a reliable set of
audio clips will be obtained and analyzed with SoundGen to
determine the acoustical characteristics. Then the audio clips
will be distributed to a large group of untrained respondents
to rate their degree of trust in the speakers of each audio clip.
The participants will be able to choose from 30 sets of audio
clips which will consist of 6 audio clips each. The acoustic
characteristics will be analyzed and com-pared with the
ratings to determine if there are any correlations between the
acoustic characteristic and the trustworthiness ratings. After
that, a neural network model will be built based on the
collected data. The neural network model will be able to
predict the trustworthiness of a person’s voice.

Keywords—prosody, trust, voice, vocal
acquaintance.

cues, zero

I.INTRODUCTION

According to the Cambridge English Dictionary, to
trust someone is “to believe that someone is good and
honest and will not harm you” [1]. Trust is central to
various commercial and interpersonal relationships. In
fact, trust is essential wherever risk, uncertainty, or
interdependence exist. Without the presence of trust,
negotiating deals would be much more difficult as
people would lack trust in the other party. Similarly, a
student’s trust in a teacher and vice-versa is a crucial
factor in learning and teaching process [2]. Namely,
trust is vital in enabling maximal learning in a teacher-
student relationship [2], [7].

However, trustworthiness can also actually be
gauged in a zero-acquaintance situation [8], [9]. Zero
acquaintance is a situation in which perceivers make
judgments about targets they are given no opportunity
to interact with [10]. [11] mentioned that intuitive

judgments at zero acquaintance are strong predictors of
the performance of teachers [12], telephone operators
[13], salespeople [8], and other professionals [14].

In recent years, several researches have been
conducted on the factors that determine
trustworthiness. Particularly, many studies have shown
the significance and importance of voice in perceived
trustworthiness. For instance, from a medical
perspective, a research has found that verbal exchanges
between neonatal-care nurse and mother greatly
influences a woman’s confidence, her feelings of
connection to her infant and her sense of control [15].
Another research conducted by [16] supports that fact
by indicating that audio communication shows a more
significant emergence of trust as compared to text chat.
Whereas, [9] studied facial features and identified that
men with greater facial width were more likely to
exploit the trust of others and that people were more
likely to trust male counterparts with narrow rather
than wide faces [9].

Despite recent few researches that analyzed the
effect of wvarious vocal cues (e.g.,, phonetic
segmentation, prosody, pitch, speech rates, and
fundamental frequency (f0)) on trustworthiness,
research addressing the factors of trustworthiness at
zero acquaintance is scarce and limited. The state-of-
the-art in voice characteristics on trustworthiness at
zero acquaintance is nascent. Especially, we are still far
from consensus regarding the direction of association
between different vocal features - in particular, speech
rate and fundamental frequency (f0) - and
trustworthiness. On one hand, a deception study
indicated that participants consistently raised their fO
when lying [17]. While another study indicated the
opposite [18]. Yet another further study found no
differences in fO or other acoustic characteristics when
analyzing deceptive and truthful messages [19]. This
situation highlights the fact that there is not yet any
consistent results from research regarding the direction
of association between different vocal features - in
particular, speech rate and fundamental frequency (f0)
- and trustworthiness. Thus, there is a need to
investigate deeper into this area. This paper plans to
suggest the method to investigate the association

© Copyright by Directorate of Research and Community Service, Telkom University


https://core.ac.uk/display/295356426?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:deborahooi@student.usm.my

International Journal of Innovation in Enterprise System, Volume 3, Issue 02, July 2019, pp 55-63

between vocal features and trustworthiness at zero
acquaintance. Besides that, the method suggested in
this research will also aim to identify the characteristics
that different ethnics in Malaysia base their judgement
of trustworthiness on. Furthermore, this paper suggests
a method to predict the degree of trustworthiness in the
voice of an individual.

It is important to note that this paper documents the
research while it is still at the proposal stage. This
research has yet to be carried out fully, and therefore is
unable to deliver any conclusive results yet. However,
this paper does suggest an approach that could be
carried out in order to investigate the effect of vocal
cues on trustworthiness. Throughout the rest of the
paper, the term “research/study/investigation” will
refer to the overall re-search topic and objective (to
investigate the effect of vocal cues on trustworthiness)
and the term “paper” will be used to describe this
research paper.

The paper is organized as follows. There is a total of
6 sections. In Section 1.1, the problem statement is
discussed. The objectives of this research are clearly
stated in Section 1.2 and the benefits and impact of the
study is elaborated in Section 1.3. Section 2 contains
the literature review of related work that has been
conducted in this field of re-search. Section 3 discusses
in detail about the project methodology. The expected
deliverables are clearly stated and elaborated in Section
4. Section 5 contains the conclusion of this paper and
Section 6 states the acknowledgements of this research.
Section 7 contains the references in APA style citation.

1.1.Problem Statement

Although there has been quite a few research works
that analyzed the effect of various vocal cues on
trustworthiness, research addressing the factors of
trustworthiness at zero acquaintance are few and far in
between. Research indicating the impact of voice
characteristics on trustworthiness at zero acquaintance
has yet to be fully developed. Essentially, we have yet
to reach a unanimous result with regards to the
relationship between different vocal features - in
particular, fundamental frequency (fO) and speech rate
- and trust-worthiness. Thus, there is a need to
investigate deeper into this area. In order to conduct
further investigation into this area, a suitable method
must first be obtained.

1.2.0bjectives
The objectives of this research are as follows:
1. To investigate the association between vocal
features and trustworthiness at zero acquaintance.
2. To identify the characteristics that different
ethnics in Malaysia base their judgement of

trustworthiness on.

1.3.Benefits / Impact / Significance of Study

There are many impacts of conducting this study but
ultimately the main aim of this study is to facilitate
online tutoring.

In this present age, online tutoring has become more
and more common and many tutors are turning to
online tutoring for extra income. However, there exists
a barrier between the students and the teachers, where
the student is not completely sure that he or she can
trust the teacher, and likewise the teacher to the
student. In fact, this research is part of an ongoing
project to produce a trustworthy robotic online tutor.
Research is currently underway for detecting the
impact of different facial features, gestures and even
handwriting on trust. This research that investigates the
impact of vocal features on trust at zero acquaintance
will ultimately be used when producing the voice of the
robot. Currently, most robots are programmed to use
synthetic speech as their voice but inherently there
exists a lack of trust when it comes to synthetic speech.
Therefore, this study will hopefully be able to
contribute towards making a more trustworthy robotic
voice that will maximize the teaching and learning
capability in online tutoring.

Il. RELATED WORK

Trust is central to various interpersonal relationships
and essential wherever uncertainty, risk, or
interdependence exist, such as in commercial
relationships. However, there cannot be trust without
integrity [20]. According to [21], integrity is the basis
of trust, and it varies according to the individual. A
number of research has emphasized the importance of
voice in perceived trustworthiness, such as [22], [23],
[16]. Various studied have analyzed specific features
of voice that contribute to an overall increase in
perceived trustworthiness. A brief tabularized
overview of all the related work is shown in Table 1.

TABLE 1.
A BRIEF OVERVIEW OF ALL RELATED WORK
Author Area of Features Outcome
Research
[22] Consumer Trust  Effects of Voice and Presence of voice
3D Avatars on increased trust
Consumer Trust
[23] Impact of Effects of different Using telephone
Media on media such as increased trust
Consumer telephone,
Experience television, web and
trust on consumer
experience
[16] Trust in Four Face-to-face, video,  Ratings of trust in

Different
Communication
Situations

audio, text chat,
trust

face-to-face >
video and audio >
text chat
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[24] Trust in the Trusting stance, Trusting stance [37] Using Voice Using data-driven Ratings could be
Workplace Organisational was positively Acoustics to voice modulated by
Membership Trust, related to initial Determine computational manipulating
Hierarchical trust level. Personality modelling to acoustical
Relationship, Ratings investigate effect of  difference; There is
Gender acoustics on a strong acoustical
[25] Trust within Key dimensions of Respectful perceived basis for voice
Health Care trust in health care treatment is the trustworthiness personality
Provision provision central demand of impressions
Relationships relationships primary care [38] Prosodic Cues An investment- Speaker accent,
(patient and service users and game method to mean pitch, and
provider, health Trustworthines assess impact of articulation rate all
worker and s prosodic influence
employer) using characteristics on participants’
South African trust attributions trust
evidence [18] Facial and Vocal = The extent to which  Honesty/deception
[26] Trustin Market  Factors that Interpersonal Cues of nonverbal cues is more accurately
Research determine users’ factors are the Deception and indicate deception conveyed in a
Relationships trust in their most predictive of Honesty posed condition
researchers, such as  trust. than spontaneous.
individual, [39] Usage of Voice Possible acoustic A specific pattern
interpersonal, to Convey cues of sarcasm by of prosodic cues
organizational, Attitudes native English can reliably
interdepartmental, Speakers indicate sarcasm
and project factors. [40] Speech and Effects of Speech Faster voices are
[20] Research Constraints or Respect for Personality Rate on Personality ~ considered more
Integrity, Trust Influences on persons, Perception Perception competent, but
in Published Researcher beneficence, and less benovelent.
Research Behaviours, justice should be Slower voices are
Research Integrity primary ethical considered less
guidelines principles; Peer competent and
review is important benovelent.
to ensure integrity.
[27] Trust in Virtual A trust model based  The trust model [41] Effects of Voice  Impact of only pitch  Higher-pitched
Systems on word-of mouth allows agents to on Perception on perception and voices are
mechanism, gauge their trust and Personality  personality considered more
grounded in real- and understanding extraverted; it is
world social trust of other agents’ quite impossible
characteristics. opinions. not to consider
[28] Antecedents Measurement of Trust effects a semantic content
and Effects of ability and virtual community [42] Effects of Effect of pitch level,  Modelling
Trust in Virtual benevolence/integr  member’s desire to Prosody on pitch range, personality in
Communities ity by applying an get information Personality articulation rate synthetic speech is
existing scale to more than to give Features and loudness in possible.
data collected from  information. synthetic speech on
virtual communities branding -
[29] Trust in E- A multidimensional-  The two personalities
commerce trust model for perspectives are [45] Paralinguistic Effects of Visualand  Thereis a
online exchanges in  divergent in some Cues and Paralinguistic Cues superiority effect
B-to-C ecommerce; ways and Perceived on Confidence, and of facial over
relationship complementary in Trustworthines Perceived paralinguistic
between other ways. 3 Trustworthiness information
academia’s trust [43] Voice Accent Voice Accent, Local A foreign
perspective and and Perceived speakers, Foreign spokesperson is
practitioner’s trust Trustworthines  Speakers, Trust perceived to be
perspective s less trustworthy
[30] Trust in Influences of Merchant integrity than a local
Consumer various factors on is a major positive spokesperson.
Interm‘et consumer trust. in determinant of . [44] Emotions and Emotions, Trust Trustworthiness is
Shopping Internet Shopping consumer trust.ln Perceived influenced by the
— Int.ernet shopping Trustworthines emotions
[9] Validity of Effect of Male Wider-faced men s displayed.
Facial Cues in Facial Width on were more
Determining Perceived untrustworthy,
Trustworthines  Trustworthiness Narrow-faced men A pool of research been conducted on factors
LI : are trusted more.__ jnflencing trustworthiness. However, most prior
[36] Determining Detection of Past Lower-pitched .
Trustworthines Infidelity from voices were rated works are related to trust in the Workplace [24]1 [25]1
s from Voice Voice to be from trust in research integrity [26], [20], trust in virtual

cheaters, human
voice may be
useful in detecting
cheating

systems [27], [28], or trust from an e-commerce
perspective [29], [30]. Trust in the workplace are
mostly based on employee past experiences, current
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working conditions, etc., while trust from an e-
commerce perspective are based on the transaction’s
value and perceived risk.

Although there are many aspects of trust, the
decision to trust or not to trust still relies on human
judgement. [8] has stated that an abundance of
information can be determined by social perceivers
about other people through only brief exposure to their
expressive behavior. [31] supports that statement by
proving that observers are able to make accurate
judgements about others even in a situation where there
is an absence of any personal interaction between the
targets and raters. More research on this topic has
proven that even impressions formed on very quick
observations have been found to be accurate or
predictive. This situation is true especially for certain
personality traits [32], [10], [33].

Samples from any available channel of
communication, such as the body, transcripts, the face,
the voice, speech, or any combination of the previously
mentioned channels are regarded as “thin slices” and
may be shown to research participants. Thin slices have
been shown to retain most of the fluid and dynamic
information while removing information about the
context of the situation, the ongoing verbal stream or
any history of targets. Therefore, thin slices remove the
influence of the verbal message or information from
previous interactions from the observer’s perspective
and thereby causes the observer to pay attention to the
nonverbal cues. Most of the time, only thin slices of
behavior are all that is needed for humans to quickly
make personality trait judgements [8]. According to
[8], a thin slice is defined as any excerpt of dynamic
information less than 5 minutes long.

[31] has coined this situation in which perceivers
make judgments about targets they are given no
opportunity to interact with as “zero acquaintance”.
Several other researches have been conducted
previously with regards to zero acquaintance [11], [14],
with each experiment utilizing thin slices that last from
5 seconds to 30 seconds each. In a successful study
conducted by [34], only short 10-second audio clips
were used to detect the effects of prosodic features of
voice on personality. Therefore, the 10s length could
be sufficiently long enough to capture personality
impressions while lightening the load on the listeners.
In addition, it is interesting to note that increased
attention reduces the accuracy of zero acquaintance
judgements. In other words, accurate thin slice
judgements are disrupted by deliberate and conscious
processing [14].

Although there has been much research previously
conducted on determining personality traits at zero
acquaintance, research addressing the factors of

trustworthiness at zero acquaintance is still scarce and
limited. Nonetheless, there are a few studies that claim
that factors such as facial features and voice affect the
perceived trustworthiness of an individual at zero
acquaintance. For example, a research conducted by
[9] identified that men with greater facial width were
more likely to exploit the trust of others and that people
were more likely to trust male counterparts with narrow
rather than wide faces. This is not considering the male
counterpart’s attractiveness.

With regards to the effect of voice on perceived
trustworthiness at zero acquaintance, a pool of research
has already been previously conducted. [35] has
indicated that user affect could be modelled solely by
using conversational features. This conclusion has
been empirically proven through their investigation,
which uses conversational features to predict
satisfaction ratings in Human-Computer Interaction.
One such example of user affect could potentially be
trust. [36] has observed the likelihood that an
individual has cheated on committed, romantic
partners simply by hearing 10 seconds the speaker’s
voice. In addition to comparing the original voice
samples of male and female voices against each other,
they also manipulated the pitch of the voice samples to
identify and link between the difference in pitch and
the likelihood of cheating. In their research, they
discovered that male speakers were rated as “more
likely to have cheated” and that female raters gave
higher ratings for cheating than men. They also
observed that both males and females with a
manipulated lower pitch had higher cheating ratings
than those with manipulated higher pitch. As [36]
noted, pitch does play a role in detecting infidelity, but
it does not represent the entire picture, since raters were
still able to identify cheaters by only using very thin
slices of vocal information.

[37] on the other hand, utilized data-driven voice
computational modelling to study the relationship
between acoustics and perceived trustworthiness in the
single word "hello". By exaggerating or reducing the
acoustical difference between the prototypes, the
difference in trustworthiness ratings could be
modulated quasilinear, resulting in a strong
caricaturing effect. Hence, a strong acoustical basis for
perceived voice personality is clearly demonstrated.
Personality impressions such as trustworthiness can be
accurately modulated parametrically by acoustical
changes, and considerably increased (or decreased) by
caricaturing.

Research has also been done with regards to using
prosodic features to measure trustworthiness. [38] for
example, has assessed how trust attributes are affected
by the prosodic characteristics of speakers of a range
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of British English accents by using the investment
game. In their research, they have observed that higher
investments were associated with faster articulation
rate and higher pitch, which is consistent with some,
but not all previous studies on attributions of
trustworthiness and associated characteristics [18],
[39], [42].

[43] has also indicated that accent plays an
influential role in  determining a person’s
trustworthiness. According to [43], a spokesperson
with a foreign accent would be rated as less trustworthy
than a spokesperson with the standard accent of the
audience.

Furthermore, [44] states that perceptions of
trustworthiness of an individual are influenced by the
emotions displayed by the individual. In terms of para-
linguistic cues, [45] researches the relative role of
facial and wvocal (para-linguistic, non-verbal)
information in  processing information  about
trustworthiness. However, her findings concluded that
a superiority effect of facial over paralinguistic
information exists. In other words, from a
paralinguistic point of view, people tend to judge
trustworthiness via facial expressions much more than
they do with vocal cues.

Although much research has already been conducted
on the effect of different vocal cues on perceived
trustworthiness of an individual, the role of voice
characteristics and prosody, in particular, with respect
to attributions of trustworthiness are limited. There are
several issues yet to be investigated properly to
establish consensus about interrelationships among
different wvocal covariates, trustworthiness and
integrity. This research aims to fill some of these
limitations of prior works. Since this paper is still at the
proposal stage of the research, this paper aims to
describe and suggest a method to conduct the research.

1. METHOD

Fig. 1 A general overview of the previous investigation flow

Initially, the original approach to conduct this
investigation was as shown in Figure 1. The original
approach involved a total of 120 different voice
samples from the OMG-Emotion behavior dataset that

have been cropped to form a 5 seconds long audio clip.
Each audio clip would be subjected to acoustic analysis
using Praat speech analysis software and then digitally
manipulated in 4 different ways, namely increasing and
decreasing the rate and fO respectively. This will result
in a total of 600 audio clips being formed (120 original
+(120*4 copies)). These audio clips would be divided
into 120 sets respectively. Each set would contain one
original audio clip, and 4 digitally manipulated
versions of that audio clip.

Each participant in this study would then be asked
to rate the trustworthiness of 5 different sets on a scale
of 1 to 10 (1 being least trustworthy and 10 being most
trustworthy). The participant would submit their
ratings via a simple online assessment. Since
Peninsular Malaysia consists of 3 main ethnic groups,
namely Bumiputera, Indian and Chinese, this research
would also include participants from all these races.
The ratings given by each ethnic group would be
recorded and analyzed accordingly.

Finally, the ratings of each set would be analyzed.
There are two ways in which the sets would be
analyzed. Firstly, the effects of rate and fO on the
trustworthiness ratings, as compared to the original
will be analyzed. This scope of analysis would be
termed “intra-set”. Next, the effects of the semantic
content of the audio clips would also be analyzed. This
could be carried out by investigating and comparing the
ratings between sets. This scope of analysis would be
called “inter-set”. The difference in ratings between
each ethnic group would also be evaluated and the
results would be documented, analyzed and discussed.
This approach was pilot tested to check the feasibility
and validity of the approach. The pilot test was carried
out with 5 audio clips, each digitally manipulated 4
different times. Through trial and error, the margin in
which the voices were manipulated significantly yet
still sounded realistic was determined to be +-10% of
the original fO and +28%, -14% of the original speaking
rate. As this margin was determined from the
perspective of the author who is also the pitch
manipulator, the degree of accuracy of the margin is
questionable and had to be verified. To verify the
opinion, these 25 audio clips (5 original + 20
manipulated) were given to 5 independent raters.
Meanwhile, the audio clips were acoustically analyzed
using Praat and annotated. The 5 independent raters
were asked if a) the voice clips sounded realistic and b)
to rate their degree of trust in the speaker. Their ratings
of their trust in the speaker is based on a scale of 1 to
10, with 1 representing “Not at all” and 10 representing
“Very much”.

However, after conducting the pilot test, some
issues were detected regarding the validity and
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similarity of the voices as well as duration of the audio
clips. Some independent raters reported that the audio
clips all sound alike, even after the pitch and speaking
rate have been digitally manipulated. This shows that
the extent of manipulation was not significant enough
for the listeners to detect any difference. However, if
the pitch and speaking rate of the speakers in the audio
clips were manipulated any more significantly, the
voices would sound too robotic and unnatural. As this
research is investigating the effects of vocal cues on
trust at zero acquaintance, a realistic-sounding voice is
vital to ensure that the listeners are giving accurate
ratings as if the voices came from human sources.
Therefore, some changes must be made with regards to
the methodology. These changes are shown in Fig. 2.

Fig. 2 A general overview of the investigation procedure

Instead of digitally manipulating the audio clips, the
author has made the decision to collect a minimum of
180 audio clips. This number is selected because it is
realistic and achievable yet hopefully enough to train
and test the neural network which will be used in the
final prototype. Half of these audio clips will be taken
from the OMG-Emotion behavior dataset [46], and the
other half will be sourced from YouTube. Since this
area of research is new, there has yet to be any control
group of “trustworthy voices” that exist. It can be said
that this research will be creating its own dataset of
“trustworthy voices” which may be released in the
future. This dataset will potentially serve to support
research purposes in the field of affective computing in
the future.

The OMG-emotion dataset consists of a list of
YouTube videos with several audio clips per video,
each labelled with their own features. Some examples
of features include start time, end time, emotion tags as
well as several other acoustic characteristics like
arousal and valence. However, in order to equally
investigate the influence of accents (foreign vs local)
on perceived trustworthiness, the dataset must contain
audio clips from Malaysian speakers as well. As the
OMG-Emotion behavior dataset does not consist of
any Malaysian speakers, the audio clips of Malaysian
speakers had to be sourced from YouTube. The dataset

will have an equal distribution of local and foreign
speakers, namely 90 from local speakers and 90 from
foreign speakers. The speakers in each audio clip
clearly do not know at that time of speaking that their
voices would be used to measure trustworthiness. As
such, there is no possibility of the voices being
consciously manipulated at the point of speaking to
form a “trustworthy voice”.

These raw audio clips will be cropped to form 10-
second-long audio clips. This is in accordance with the
findings of [34] which indicates that a 10-second-long
audio clip could be long enough to capture personality
impressions. The 10-second-long audio clips will
contain as little information about the context of the
speech as possible and potentially consist of a few filler
words such as “ummm” and “ahhh”. Although the
impact of lexical and semantic information of the voice
cannot be eliminated [47], this approach will
significantly reduce the impact of semantic
information on the listener’s ratings by only choosing
audio clips that consists of words that do not have a
context. These 10-second-long audio clips will be
grouped into sets of 6. Each set of 6 will consist of a
mixture of foreign and local accents as well as a variety
of emotions.

These sets will be randomly assigned to local
participants. An estimated amount of 60-80 Malaysian
participants of various age groups are required to
participate in this survey. This number is selected
because it is realistic and achievable. The participants
must contain an equal number of representatives from
each ethnic group. These main ethnic groups consist of
Bumiputra group as well as Chinese and Indian ethnic
groups. As this investigation is targeted towards
Malaysians, the participants must be Malaysian. To
obtain as many participants as possible, the age range
of the participants are not limited. A large number of
people are encouraged to participate in order to
increase the validity of this experiment and to reduce
the impact of straight-liner judgements. The
participants will have to state their age group as well as
ethnic group after completing the survey.

The participants will be asked a series of questions
regarding those audio clips through an online survey.
The participants will be asked to rate their degree of
trust in the speaker of each audio clip. In addition to
that, the participants will also be questioned regarding
the intelligibility of the words spoken, the emotions
portrayed by the speaker, and the accent of the speaker.
After rating one set, the same participant will also be
able to rate other sets if he/she still has the capacity to
do so. The questions asked in each set are similar, but
the audio clips attached to each set are different. The
audio clips can be replayed as many times as necessary.
Due to the nature of this investigation, the volume and
the device used will vary according to the individual.
However, such a situation is realistic in the sense that
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it mimics the natural way humans hear the voices of
other individuals. Under natural circumstances, the
voice of the speaker is varying in volume and clarity,
depending on the environment and distance between
the listener and the speaker. After the participants have
submitted their responses for their respective sets, the
responses will be analyzed.

Meanwhile, the series of 10-second-long audio
clips will be subjected to acoustic analysis by using
SoundGen and the acoustic characteristics of the audio
clips will be recorded as well. Subsequently, the
acoustic characteristics and the responses of the
participants in the survey will be collected and
tabulated alongside each other. After that, the
correlation between the features of the audio clips and
the ratings given by the listeners will be analyzed by
using a correlation matrix. At the very least, a
relationship is hoped to be identified between voice
characteristics and perceived trustworthiness.

As a demonstration of this research project, a
model will be produced. Due to the limited and
relatively small sample size, a neural network model
will be used to predict the degree of trustworthiness of
a person’s voice. The neural network model will first
be trained with half of the labelled dataset, and the
other half of the dataset will be used to test the neural
network model.

IV. EXPECTED DELIVERABLES

This research aims to produce two deliverables.
Firstly, this research aims to produce a detailed
description of the voice characteristics that influence
trustworthiness. Secondly, this research aims to
produce a model that will be able to predict the degree
of trustworthiness of an individual based solely on the
voice. In order to achieve the objective, a neural
network model is suggested to be used. This because
neural network models can work significantly well
even with a small sample size, as compared with other
machine learning models such as random forest. This
model is planned to utilize the TensorFlow platform to
build the Artificial Neural Network model. The model
will be trained with half of the labelled dataset, and the
other half of the dataset will be used to test the model.

V. CONCLUSION

It is important to note that this research is still at the
proposal stage. This research has yet to be carried out
fully, and therefore is unable to deliver any conclusive
results yet. However, this paper suggests a method
towards conducting the research. The ultimate aim of
the research is to investigate the association between
vocal features and trustworthiness at zero
acquaintance. In later stages of this research, this
approach will be pilot tested and if the approach
succeeds in producing a correlation, this approach will

be used and run on a full scale. Otherwise, further
research will have to be conducted to determine a
suitable approach in order to conduct this investigation.
Once a successful approach has been determined, the
correlation between vocal features and trustworthiness
at zero acquaintance will be documented. The data
collected will then be used to build a neural network
model which will be able to predict the degree of
trustworthiness in a human’s voice. This neural
network model will be useful when validating the
trustworthiness of the robotic voice when it is
developed in the future. Ultimately, this research aims
to contribute to the field of online tutoring and in
particular, to aid in the creation of a more trustworthy
robot tutor voice.
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