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Abstract. The present study aims to explore user’ acceptance and perceptions toward differ-
ent quality levels of synthetical voices. To achieve this, four voices have been exploited consid-
ering two main factors: the quality of the voices (low vs high) and their gender (male and female).
186 volunteers were recruited and subsequently allocated into four groups of different ages re-
spectively, adolescents, young adults, middle-aged and seniors. After having randomly listened
to each voice, participants were asked to fill the Virtual Agent Voice Acceptance Questionnaire
(VAVAQ). Outcomes show that the two higher quality voices of Antonio and Giulia were more
appreciated than the low-quality voices of Edoardo and Clara by the whole sample in terms of
pragmatic, hedonic and attractiveness qualities attributed to the voices. Concerning preferences
towards differently aged voices, it clearly appeared that they varied according to participants age'
ranges examined. Furthermore, in terms of suitability to perform different tasks, participants con-
sidered Antonio and Giulia equally adapt for healthcare and front office jobs. Antonio was also
judged to be significantly more qualified to accomplish protection and security tasks, while Ed-
oardo was classified as the absolute least skilled in conducting household chores.

Keywords: Synthetic Voice, User’ Acceptance, Conversational Agent.

1 Introduction

An overriding aim for the scientific research is to face challenges emerged from the
increase of life expectancy. The World Health Organization (WHO) has clearly stated
that it is a booming event compared to the past [1]. It is necessary to promote an auton-
omous and independent lifestyle for seniors inside their own homes, offering them sus-
tainable and innovative solutions. The high number of requests, the costs and times
foreseen by this type of personal assistance often cannot be satisfied by social and
healthcare institutional services. Digital assistants could overcome all these limitations.
To implement digital applications devoted to improving personal well-being, the char-
acteristics of the end users have to be taken into account. Seniors are often considered
as unaccustomed and inexperienced in the use of technology, and therefore it is



essential that these devices are perceived as enthralling and easy to use [2]. Seniors'
acceptance of mHealth solutions, described as based on "the use of mobile and wireless
technologies to support the achievement of health goals"[3], could be undermined by
their expectations of performance and effort, social influence, anxiety triggered by the
use of technological devices and a proclivity to resist change [4]. It is not possible to
better frame the issue of ageing by neglecting the recent health emergency due to the
spread of coronavirus disease 2019 (COVID-19), which unfortunately continues to rage
all over the world. This emergency has highlighted aspects of profound vulnerability
that affect all aged groups of people and different contexts from various points of view.
This unexpected change led to an abrupt awareness of the danger and the consequent
need to adapt to heavy restrictions imposed by each government, inevitably upsetting
people’s daily routines. Social isolation and development of mental disorders represent
two of the main consequences derived from interruptions in the daily routine [5,6]. In
this context, a viable solution to reduce isolation and facilitate daily interactional ex-
changes could be the use of technological devices acting as assistants. Widely shared
and spread is the burgeoning interest in chatbots, also known as conversational agents
or virtual assistants. These digital tools may be suited for simulating conversations with
humans. This is made possible thanks to machine learning and artificial intelligence
methods used to replicate human-like behaviors and grant an activity-oriented dialogue
structure. In terms of mental health research, several studies demonstrate the effective-
ness of the therapeutic and preventive intervention provided by chatbots [7]. Notewor-
thy is Wisa, a chatbot able to elicit positive changes in its user's mood. The Touchkin
eServices company has created this free mobile application to help people affected by
depression and anxiety in managing their conditions [8]. Other studies have tested the
effects of a chatbot focused on cognitive behavioral therapy. Outcomes of one of them
report positive psychological interactions in a non-clinical population. [9]. Clearly, the
use of voice is a fundamental tool to simplify the interaction with these devices. Some
successful and commonly used application examples are represented by the hardware-
based Amazon Echo running Alexa digital assistant software, the software-based
Google Assistant running on Android devices. It appears that the use of synthetic voices
helps to increase users’ confidence when they are consumers. Due to a lack of data, it
is not possible to say with equal confidence that the same occurs with users belonging
to healthcare environments. Therefore, further investigation is needed. [10]. Studies
exploring the role played by voice in agents’ acceptance demonstrated that seniors pre-
fer much more to interact with embodied speaking agents [11] and even with speaking
not embodied visual interfaces [12], rather than voiceless agents embodied in a visual
interface. These studies revealed that seniors strongly preferred to interact with speak-
ing agents or even with agents’ voices only rather than with mute agents and, moreover,
voice affected seniors’ positive assessment of the agents in terms of hedonic and prag-
matic qualities. Additionally, female voices were preferred to male voices. This effect
disappeared when both male and female agents were mute, revealing that gender pref-
erences only occurred in the presence of agents’ voice. Concerning young adults and
adolescents, they did not seem to care whether the agent they were interacting with,
was speaking or mute, female, or male. The quality of the synthetic voice has been
however neglected; the current research aims to solve this issue. The investigations we



are reporting concern the preferences of differently aged users (adolescents, young
adults, middle-aged and senior participants) towards two different degrees of quality of
synthetic voices (high and low quality) and synthetic voice’ gender to draw up useful
guidelines for the implementation of talking chatbots.

2 Materials and method

2.1  Participants

The present study involved 186 volunteers recruited in Campania (a Southern Italy re-
gion). Participants were divided in four groups equally balanced by gender. Group 1
was composed by 45 adolescents (24 males, mean age=15.13; SD=+0.79); Group 2 by
47 young adults (21 males, mean age=27.91; SD=+3.33); Group 3 by 45 middle-aged
(22 males, mean age=48.87; SD=+4.11) and Group 4 by 49 seniors (23 males, mean
age=75.22; SD=+8.02). The experiment was dedicated to investigating the degree of
acceptance of four Italian synthetic voices represented by two female voices named
Giulia and Clara and two male voices named Antonio and Edoardo. The voices differed
not only in gender but also in two different levels of synthetic voice quality (low -
Edoardo and Clara- vs high — Giulia and Antonio). In addition, participants were also
asked to express their preferences regarding the age of the voices (preferred and at-
tributed) and the proposed tasks for which they felt the voices might be more qualified.
The whole sample joined the study on a voluntary basis and signed an informed consent
formulated according to the current Italian and European laws about privacy and data
protection. The research was approved by the ethical committee of the Universita degli
Studi della Campania “Luigi Vanvitelli,” at the Department of Psychology, with the
protocol number 25/2017.

Stimuli

Four synthetic voices lasting between 4 and 7 sec., were created for the experiment.
Specifically, the low-quality voices (Edoardo and Clara) were created using the Natural
Reader synthesizer (www.naturalreaders.com) and subsequently recorded with the free
Audacity audio software (www.audacityteam.org). On the other hand, Acapela Group
took care of the realization of the high-quality voices (Antonio and Giulia). This group
is a European company based in Belgium, with over 30 years of leading experience in
the production of high-quality synthetic voices (www.acapela-group.com). The voices
were engineered as part of the H2020 funded Empathic project (www.empathic-pro-
ject.eu) aimed at developing an empathic, expressive, and advanced virtual coach to
assist seniors in their daily life. The assessment of the two different levels of voice
quality was entrusted to Acapela’s experts and to the BeCogSys laboratory team at the
Universita della Campania “Luigi Vanvitelli”. Each voice reproduced the Italian sen-
tence “Ciao sono Antonio/ Giulia/ Edoardo/ Clara. Se vuoi posso aiutarti nelle tue atti-
vita quotidiane” (Hi, my name is Antonio/ Giulia/ Edoardo/ Clara. If you allow me, |
can assist you in your daily activities).



Tools

A digitalized version of the Virtual Agent Voice Acceptance Questionnaire (VAVAQ)
was exploited to collect data and to assess participants’ preferences toward the proposed
synthetic voices. The VAVAQ derived from a previous version: the Virtual Agent Ac-
ceptance Questionnaire (VAAQ). This questionnaire has been developed inside the
Empathic project to assess seniors’ preferences toward virtual coach. Further details are
reported in previous studies [13]. The digitalized version of VAVAQ was developed
using Java scripts and allowed the automatic randomization of the questionnaire’s items
and sections presented to each participant. The questionnaire was structured as follows:
an initial part of six items aimed at collecting socio-demographic information and eight
following sections. Section 1 (composed of seven items) aimed at investigating partic-
ipants’ degree of experience and familiarity with technological devices such as
smartphones, tablets, and laptops. Section 2 composed by a single item focused on par-
ticipants’ willingness to be involved in a long-lasting interaction with each proposed
voice. Sections 3, 4, 5 and 6 (each consisting in ten items) assessed respectively: 1) the
Pragmatic Qualities (PQ), i.e., the effectiveness, usefulness, practicality, clarity and
controllability perceived by listening the voices; 2) the Hedonic-ldentity Qualities
(HQI), i.e., the originality, creativity and pleasantness attributed to the voices; 3) the
Hedonic-Feeling Qualities (HQF) related to positive or negative arousals elicited by
listening to the voices; 4) the Attractiveness (ATT) of the voices, i.e., the ability of the
voice to engage listeners. Except for section 1, questionnaire’s items required answers
on 5-points Likert scale (1=strongly agree, 2=agree, 3=I do not know, 4=disagree,
5=strongly disagree). Questionnaire’s items included either positive or negative state-
ments, and scores from negative items were corrected in a reverse way. This implies
that lower scores summon to more positive and high scores to less positive evaluations
of the proposed voices. VAVAQ’s section 7, constituted of three items, assessed which
age participants were preferring (item 1) and attributing (item 3) to the listened voice
along an age range from 1 (between 19-28 years old); 2 (between 29-38 years old); 3
(between 39-48 years old); 4 (between 49-58 years old); to 5 (59+ years old). The item
2 of section 7 explicitly asked participants whether the voice’ age would affect their
willingness to interact with them. The item contemplated only two possible answers:
positive (yes) or a negative (no). In the current study, only participants’ answers to item
1 of section 7 are reported. VAVAQ’s section 8 consisted of four items exploring the
occupations participants would entrust to the listened synthetic voices. Choices were
among healthcare, housework, protection/security, and front office. This section re-
quired a 5-point Likert scale from 1=unsuitable, 2=hardly suitable, 3=I do not know,
4=quite suitable, to S=very suitable and high scores reflected more positive voices’
suitability for the proposed occupation.

Procedures

After being briefed on the study’ aims, participants signed an informed consent. Then,
they were asked to sit in front of a computer screen and fill the VAVAQ’s section 1 for
socio-demographic information. Subsequently, they randomly listened the four



synthetic voices and after listening they were asked to fill the VAVAQ sections from 2
to 8. This procedure was repeated four times for each participant. No feedback or time
limits were given to participants while reporting their answers.

3 Results

3.1 Data analysis

Separate ANOVA repeated measures analyses were carried out on the questionnaire’s
scores to assess participants’ preferences toward voices’ quality (high: Antonio and
Giulia; low: Edoardo and Clara), age, and entrusted occupations. Participants’ gender
and their age group (adolescents= Group 1; young adults= Group 2; middle-aged=
Group 3 and seniors= Groups 4) were considered as between subjects and VAVAQ
scores as within subjects’ factors. For sections 2 (willingness to interact), 3 (PQ), 4
(HQI), 5 (HQF) and 6 (ATT) due to the reverse correction of negative items, low scores
summon to positive voices’ assessments whereas high scores to negative ones. Addi-
tional ANOVA repeated measures analyses were performed on scores obtained from
sections 7 and 8. Also in these cases, participants’ gender and their age group were
considered as between subjects and scores obtained from sections 7 and 8 (separately)
as within subjects’ factors. Scores from section 7 varied from 1 to 5 and high scores
reflected participants’ preferences toward more mature voices. Scores from section 8
also varied from 1 to 5 and high and low scores indicated respectively high and low
suitability participants attributed to the four voices in accomplishing the proposed oc-
cupations. In all the analyses, the significance level was set at o < .05 and differences
among means were assessed through Bonferroni’s post hoc tests. The full version of
the paper including all the data derived from statistical analyzes is available at
arXiv:2205.04149. The main results are summarized below.

Synthetic voices assessment

The following section describes the results of the statistical analyzes carried out for this
study (see arXiv:2205.04149 for full experimental details). These results reflect the
preferences expressed by the four differently aged groups, towards the high- and low-
quality male and female voices. To guide the interpretation of the scores shown graph-
ically in figure 2, we invite you to observe that due to the reverse correction of negative
items regarding the willingness to interact, the Pragmatic Qualities, the Hedonic Qual-
ities- Identity (HQI) and Feeling (HQF) and the Attractiveness, low scores summon to
positive voices’ assessments whereas high scores to negative ones.

Willingness to interact

VAVAQ scores related to section 2 (willingness to interact) analyzed through the
ANOVA analyses do not reveal significant differences for participants’ gender. Signif-
icant differences emerged among age groups. In this context, seniors showed a greater



willingness to interact with voices than adolescents, young adults, and middle-aged
participants. In addition, willingness to interact scores significantly differed among the
four proposed voices. Voice quality appeared to have been predominant in determining
participants preferences rather than voice gender. High-quality voices of Antonio and
Giulia respectively were significantly more appreciated than the low-quality voices cor-
responding to Edoardo and Clara. Deepening the statistical analysis, differences among
the differently aged groups emerged for seniors which were significantly more willing
to interact with high-quality male voice and low-quality both male and female voices
than adolescents, young adults, and middle-aged participants. Regarding the high-qual-
ity female voice, it was found that seniors were more willing than adolescents and mid-
dle-aged participants whereas young adults expressed a stronger willingness to interact
with the high-quality female voice than adolescents. Concerning significant differences
in terms of willingness to interact with the four voices within each participants’ group,
young adults preferred the high-quality female voice to both male and female low-qual-
ity voices whereas they preferred high-quality male voice to the low- quality male
voice. Moreover, middle-aged participants considered high-quality both female and
male voices significantly more effective than the low-quality female and male voices.
Figure 1 illustrates these results.

Willingness to interact

0 - -

Adolescents Young adults Middle-aged Seniors
HE HIGH Quality Male Voice O HIGH Quality Female Voice
ELOW Quality Male Voice B LOW Quality Female Voice

Fig. 1. Adolescents, young, middle-aged, and older adults’ willingness to interact respectively
with high quality male and female voices and low-quality male and female voices.

Pragmatic Qualities

The statistical analyses revealed that Pragmatic qualities (PQ) were not affected by
participants’ gender. Significant differences emerged among age groups. Specifically,
seniors attributed to the proposed voices significantly higher PQ scores than the other
three groups considered. PQ scores significantly differed among the four proposed
voices. High- quality both male and female voices were significantly considered as



more effective than the low-quality voices. Going into detail, differences among the
differently aged groups emerged for seniors that considered high quality both female
and male voices significantly more pragmatic than two specific groups (adolescents and
middle-aged participants). However, when seniors were asked to evaluate low quality
female and male voices, they attributed higher PQ scores to them than adolescents,
young and middle-aged participants. Regarding significant differences in terms of PQ
scores attributed to the four voices, within each participants’ group, analyses revealed
that both young adults and middle-aged participants attributed to high quality male and
female voices better PQ scores than those attributed to low-quality female and male
voices. Figure 2 illustrates these results.

Hedonic Qualities- Identity (HQI)

Hedonic Qualities- Identity (HQI) were not affected by participants’ gender. Signif-
icant differences emerged among age groups. Essentially, seniors attributed to the four
proposed voices significantly higher HQI scores than adolescents, young and middle-
aged participants. HQI scores significantly differed among the four proposed voices.
High-quality both male and female voices were significantly considered as more origi-
nal, creative, and pleasant than the low-quality male and female voices. Significant dif-
ferences among the differently aged groups emerged for seniors that appreciated the
high-quality male voice and both female and male low-quality voices significantly
more than adolescents, young and middle-aged participants and they better assessed the
high-quality female voice than adolescents and middle-aged participants. Regarding
significant differences in terms of HQI scores, within each participants’ group, analyses
revealed that both young adults and middle-aged participants attributed to high quality
male and female voices better HQI scores than those attributed to low-quality female
and male voices. Figure 2 illustrates these results.

Hedonic Qualities- Feeling (HQF)

Hedonic Qualities- Feeling (HQF) were not affected by participants’ gender. Signif-
icant differences emerged among age groups. Seniors attributed to the four proposed
voices significantly higher HQF scores than adolescents, young and middle-aged par-
ticipants. HQF scores significantly differed among the four proposed voices. High-
quality both male and female voices elicited significantly more positive arousals than
the low-quality male and female voices. Regarding significant differences in terms of
HQF scores attributed to the four voices, within each participants’ group, analyses re-
vealed that young adults attributed to high quality female voice better HQF scores than
those attributed to low-quality female and male voices; they also considered the high-
quality male voice more engaging than the low-quality male voice. In addition, middle-
aged adults attributed to high quality male and female voices better HQI scores than
those attributed to low-quality female and male voices. Figure 2 summarizes these re-
sults.



Attractiveness

Attractiveness of voices was not affected by participants’ gender. Significant differ-
ences emerged among age groups. Seniors attributed significantly more attractiveness
to the four proposed voices rather than adolescents, young and middle-aged partici-
pants. High-quality both male and female voices were considered significantly more
attractive than the low-quality male and female voices. Regarding significant differ-
ences in terms of ATT scores attributed to the four voices, within each participants’
group, analyses revealed that young adults attributed to high quality female voice better
ATT scores than those attributed to low- quality female and male voices; they also
considered the high- quality male voice more engaging than the low-quality male voice.
In addition, middle-aged adults attributed to high quality male and female voices better
ATT scores than those attributed to low-quality female and male voices. Figure 2 illus-
trates these results.

Pragmatic qualities Hedonic qualities- Identity

2
10 E
u ] i 3 ? 4
Adolescents Young adults  Middle aged Seniors Adolescents  Young adults  Mlddle-aged Senlors
@ HIGH Quality Male Voice (HIGH Quality Female Voice M HIGH Quality Male Voice QO HIGH Quality Female Voice
B LOW Quality Male Voice ELOW Quality Female Voice B LOW Quallty Male Volce B LOW Quallty Female Volce
Hedonic qualities- Feeling Attractiveness
50 S0

Adolescents Young adults Middie aged Senors Adolescents Voung adu'ts Middle aged Seniors

@HIGH Quality Male Voice OHIGH Quality Female Voice WHIGH Quality Male Voice OHIGK Quality Female Voice
@LOW Quality Male Voice BLOW Quality Female Voice @ 10W Quality Male Voice BLOW Quality Female Vaice

Fig. 2. PQ, HQI, HQF and ATT scores attributed by adolescents, young, middle-aged, and older
adults respectively to high quality male and female voices and low-quality male and female
voices.

Preferred age range results

This descriptive section summarizes the percentage values of the synthetic voices
age preferences computed for adolescents, young adults, middle-aged and older partic-
ipants as exemplified in Table 1. Supplementary information available (see
arXiv:2205.04149).



The preferred age was distributed according to the following percentages among the
differently aged groups. Data revealed that 53.33% of adolescents (aged between 14-
16 years) seemed to prefer the age range between 19-28 years while 36.11% of them
selected the age range between 29-38 years suggesting that not having the possibility
to select among the different options of choice (1= 19-28 years; 2= 29-38 years; 3= 39-
48 years; 4= 49-58 years and 5= 59+ years) their own reference age group, they selected
the age ranges closest to theirs. Young adults (aged between 22-35 years) mostly
showed a stronger preference for the age range between 29-38 years (55.85% of young
adults) and then for the two age ranges positioned immediately before and after it,
namely those between 19-28 and 39-48 years (23.4% and 18.62% of them, respec-
tively). Regarding middle-aged participants (aged between 40-55 years), they disclosed
their preferences towards synthetic voices that matched their own age range, mainly by
choosing the age range between 39-48 years (46.67% of the participants’ group). Inter-
estingly, 36.11% of them expressed a clear preference for the age range between 29-38
years by preferring younger voices. Finally, the participants’ group of seniors (65+
years old) was the only one who revealed a particularly heterogeneous distribution of
preferences. In this context, 26.02% of seniors preferred voices of their same age range
(59+), 27.55% of them selected the age range between 29-38 years, 19.9% preferred
the age range between 39-48 and 19.9% indicated to prefer the age range between 49-
58 years.

Table 1. Preferred age range percentage values attributed to synthetic voices by the four differ-
ently aged groups of participants. Scores varied from 1 to 5 and reflected age ranges (1=19-28
years old; 2=29-38 years old; 3=39-48 years old; 4=49-58 years old; 5=+59 years old).

% Age preference  19-28 years  29-38 years  39-48 years  49-58 years 59+

Adolescents 53.33% 36.11% 8.33% 2.22% 0%
Young adults 23.4% 55.85% 18.62% 1.6% 0.53%
Middle-aged 9.44% 36.11% 46.67% 7.78% 0%
Seniors 6.63% 27.55% 19.9% 19.9% 26.02%

Entrusted occupations to the synthetic voices

In the following are reported the suitability scores attributed to the voices to healthcare,
housework, protection and security task, and front-office occupations by the four dif-
ferently aged groups of participants. However, it must be clear that participants were
able to entrust different suitability scores to the voices for the different proposed occu-
pations only by listening to them. To better interpret the scores shown graphically in
figure 3, we invite you to observe that high and low scores indicated respectively high
and low suitability participants attributed to the four voices in accomplishing the pro-
posed occupations.
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Healthcare

The statistical analyses revealed that healthcare occupations were not affected by
participants’ gender. Significant differences emerged among age groups. Seniors con-
sidered voices as significantly more suitable than adolescents, young and middle-aged
participants to perform healthcare occupations. Suitability scores for healthcare occu-
pations significantly differed among the four proposed voices. High- quality both male
and female voices were considered significantly as more appropriate than the low-qual-
ity male and female voices for healthcare occupations. Moreover, adolescents better
rated low quality both female and male voices than middle-aged participants in per-
forming healthcare occupations. Regarding significant differences in terms of
healthcare scores attributed to the four voices, within each participants’ group, analyses
revealed that young adults attributed to high quality female voice better scores than
those attributed to low-quality both female and male voices. In addition, middle-aged
adults better assessed high quality both female and male voices in performing
healthcare task rather than low-quality female and male voices. Figure 3 illustrates
these results.

Housework

Housework tasks were not affected by participants’ gender. Significant differences
emerged among age groups. Seniors considered voices as significantly more appropri-
ate than adolescents, young and middle-aged participants in performing housework
tasks. Additionally, young adults considered the proposed voices more suitable than
middle-aged participants to housework occupations. Significant gender differences
among the differently aged groups emerged. Specifically, for two groups: male seniors
and female middle-aged participants. Male seniors attributed to the voices higher suit-
ability scores than male adolescents, male young adults, and male middle-aged partici-
pants in performing housework occupations while female middle-aged participants at-
tributed to the voices lower suitability scores than female young and female older
adults. Interestingly, statistical analyses revealed a significant gender difference within
seniors’ age group. Male seniors considered the voices as more suited than female older
adults in performing housework tasks. The four proposed voices differed significantly
in their suitability scores to perform housework. Low quality male voice was rated sig-
nificantly less suited than low quality female voice and high quality both male and
female voices for housework occupations. Significant differences among the differently
aged groups emerged for seniors that attributed to high quality male voice and low-
quality male voice higher suitability scores in performing housework than adolescents,
young and middle- aged participants. Furthermore, seniors better assessed high quality
female voice and low-quality female voice as more suitable than adolescents and mid-
dle-aged participants. Additionally, young adults rated low quality male voice more
appropriate than middle-aged adults and young adults attributed higher suitability
scores low quality female voice than adolescents and middle-aged participants. Regard-
ing significant differences in terms of housework scores attributed to the four voices,
within each participants’ group, analyses revealed that middle-aged participants
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attributed to high quality female voice better scores than those attributed to high quality
male voice and low-quality both female and male voices. In addition, middle-aged
adults better assessed high quality male voice in performing housework task rather than
low-quality male voice. Figure 3 shows these results.

Protection and security tasks

Protection and security tasks were not affected by participants’ gender. Significant dif-
ferences emerged among age groups. Seniors considered the voices significantly more
suitable than adolescents, middle-aged participants in performing protection and secu-
rity tasks. Suitability scores for protection and security tasks differed significantly
among the four proposed voices. High quality male voice was considered significantly
more qualified than low quality both male and female voices for protection and security
tasks. Significant differences among the differently aged groups emerged for seniors
that considered high quality male voice significantly more qualified than adolescents
in performing these specific tasks. Moreover, seniors also considered low quality male
voice as more suited than middle-aged participants and they rated low quality female
voice as more suitable than adolescents, young and middle-aged participants. Addition-
ally, middle-aged participants considered low quality female voice significantly less
qualified for protection and security tasks than adolescents and young adults. Regarding
significant differences in terms of protection and security tasks scores attributed to the
four voices, within each participants’ group, analyses revealed that young adults at-
tributed to high quality male voice better scores than those attributed to low-quality
female and high-quality female voices. In addition, middle- aged adults better assessed
high quality both female and male voices in performing protection and security tasks
rather than low-quality female and male voices. Figure 3 illustrates these results.

Front office

Front office tasks were not affected by participants’ gender effect and there were not
significant differences among age groups. Suitability to front office tasks was rated
significantly different among the four proposed voices. High quality both female and
male voices were considered significantly more suitable than low quality both female
and male voices for front office tasks. Significant differences among the differently
aged groups emerged for middle-aged participants that rated high quality female voice
as more qualified in performing front office tasks than seniors. Regarding significant
differences in terms of front office scores attributed to the four voices, within each par-
ticipants’ group, analyses revealed that young adults attributed to high quality both fe-
male and male voices better scores than those attributed to low-quality both female and
male voices. In addition, middle-aged adults better assessed high quality both female
and male voices in performing front office tasks rather than low-quality both female
and male voices. Figure 3 shows these results.
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Healthcare Housework

Adolescents Young adults Middle-aged Seniors Adolescents Voung adu's Midd e aged Seniors
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Fig. 3. Suitability scores attributed to the voices in performing healthcare, housework, protection
and security and front office tasks.

4 Discussion and conclusions

The present study explored which synthetic voices’ features could influence the way
people interact with them. Outcomes revealed that seniors show a greater willingness
to be involved in a long-lasting interaction with the four proposed voices regardless of
the quality of their synthesis. Seniors’ appreciation of voices was also envisaged from
the scores they attributed to the voices’ pragmatic, hedonic, and attractive qualities. The
fact that seniors did not care too much of the voices’ quality may reflect their low ex-
perience with technology and a low accuracy in detecting the different qualities of the
proposed voices. On the other hand, these results certainly show a greater seniors’ pro-
pensity to potentially receive assistance from automatic devices explicating their hu-
man abilities only by voices. This result was not observed for the other differently age
groups involved in this experiment. Concerning adolescents, young adults, and middle-
aged participants, they seem to be more selective in evaluating the four synthetic voices,
suggesting that the new generations are more skillful and accustomed to detecting sub-
tle differences in the voice quality of the proposed devices and call for improved
sound’s resolution and definition. It was observed, that for all the investigated (PQ,
HQI, HQF, and ATT) qualities, high quality voices (respectively, Antonio and Giulia)
were significantly more appreciated than low quality voices (Edoardo and Clara). The
two high quality voices were judged significantly more practical, controllable, pleasant,
original, able to arouse positive feelings and engage users in an effective long-lasting
interaction compared to the low-quality synthetic speech of Edoardo and Clara. The
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lesson learned by these data is that people are more sensible to the voice’ quality of
their assistive devices rather than to their gender. Antonio and Giulia’s voices have both
received greater acclaim regardless to their gender. As regard the statistical analyses
(widely described in the appendix of the full version of the paper available at
arXiv:2205.04149) related to users’ preferred age of their assistive devices, it appeared
clear that preferences vary with the users’ age. Adolescents and young adults feel more
pleased to be assisted by peer aged voices, middle-aged participants prefer to be assisted
by more mature voices and seniors by even more mature voices than the preferences
expressed by middle-aged participants. However, middle-aged and seniors preferred
age of their assistive devices is far from their own age. Interestingly, participants’ age
preferences toward Giulia and Clara’s voices, were collocated in the same average age
ranges. Focusing on the occupations participants would have entrusted to the proposed
synthetic voices, the evaluations took on a more specific connotation. Seniors consid-
ered voices significantly more qualified than adolescents, young adults, and middle-
aged participants in performing healthcare, housework, and protection/security tasks.
Additionally, young adults attributed to the voices higher ability to successfully accom-
plish housework than middle-aged participants. Antonio and Giulia’s high quality syn-
thetic voices were equally perceived as more suited than Edoardo and Clara for
healthcare and front office jobs. Besides, Antonio was judged significantly more qual-
ified for protection and security tasks than Edoardo and Clara’s voices and surprisingly,
Edoardo’s voice ranked as the last one in terms of suitability to housework. Future work
must include clinical populations. It is hoped that these findings can be exploited to
guide the design and the implementation of chatbots’ voices devoted to providing sup-
port and intervention in healthcare settings.
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