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Abstract Use of voice-based interfaces that can interact with users is increasing as Al technology
develops. To date, however, most of the research on voice-based interfaces has been technical in
nature, focused on areas such as improving the accuracy of speech recognition. Thus, the voice of most
voice-based interfaces is uniform and does not provide users with differentiated sensibilities. The
purpose of this study is to add a emotional factor suitable for the Al interface. To this end, we have
derived emotional factors that should be considered in designing voice interface. In addition, we looked
at voice trends that differed from country to country. For this study, we conducted interviews with voice

industry experts from Finland and Norway, countries that use their own independent languages.
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1. Introduction

Voice feedback of devices with text-to-speech
(TTS) technology has recently evolved into voice
(VUIs) that
computer interaction following the development
of Al the fourth

revolution. In 2011, Apple introduced its virtual

user interfaces enable human-

technology in industrial
assistant, Siri, a voice interface that allows users
to communicate with Al on mobile phones; since
global

Microsoft,

then, companies such as Google,
and Samsung have competitively
installed their own proprietary interactive voice
assistants on a variety of AI devices. This
voice-based Al interface will certainly be a key
technology in the near future, its applications
ranging from self-driving cars to smart homes
VUI-related

becoming increasingly important not only in

and beyond; hence, research is
industry but also in academia.

To date, most of the research on voice-based
Al interfaces has been technical studies focused
on improving the accuracy of speech
recognition. These studies have put forward new
solutions for improving speech recognition
accuracy through experiment and verification
and also studied the improvement of speech
recognition accuracy in various spaces [1-4].
While

technology-based studies, there are also studies

fewer in number relative to these
that address topics related to the human factors
of a voice-based interface. Recently, several
studies have been conducted regarding the
gender of voice in voice-based interfaces[5-71.
A study on the gender of a device-mounted
voice assistant provided a cultural rationale for
designing a voice assistant with a generalized
female voice [5]. Another study addressed
differences in user perception in relation to
gender in the voice interface[6], and yet another
examined the relationship between the user’s
gender and their gender preference for the voice

assistant[7].

Apple offers 41 languages for its voice
assistant, Siri (based on iOS 12.3.1, July 2019). Of
these, four of the languages are spoken in eight
countries—Dutch, Arabic, British English, and
French—and are provided by default with a male
voice, while the languages of the other 33
countries are provided with a female voice by
default. However, even if the default voice is
female, users of most languages have the option
to change them into male voices.

Why, then, does Apple offer both male and
female voices on a single device? Why did Apple
define the male voice as the default for
languages in only eight countries? We inferred
that both male and female voices are provided
on one device in consideration of various user
preferences. There are, however, several reasons
for why a male voice was defined as the default
in only eight languages. If we construct a
synthesized voice from a real voice, the degree of
naturalness may vary depending on the linguistic
characteristics of that language and the sex and
tone of the voice. Aside from these technical
problems, there may have been unexpected
problems such as issues related to the schedule
of the voice actor. Perhaps it was a decision that
considered the preferences of users in each
region. For example, users in Singapore, Britain,
and India who speak British English may prefer a
male voice.

In any case, the voice of most voice-based
interfaces may be male or female. However,
there is no study that suggests that limiting users’
voice choices to gender only is the answer.

As in the case of Siri, in order to produce a
voice interface that is usable in a variety of
languages, we clearly need to consider more
complex issues than we initially thought. From a
user-centered design perspective, companies that
develop voice interfaces must be cognizant of
the preferred speech characteristics of users in
various countries and consider such preferences

when determining the default value of the device.
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The characteristics of a user’s preferred voice
may be its tone or its gender. These factors will
be based on the emotions evoked in users as they
listen to the voice of the interface, which will
result in differences related to the cultural
characteristics of each country.

Therefore, this study seeks to derive emotional
factors of judgment to select the voice of the
voice-based interface from a user-centered
design perspective and to determine whether
there is a voice preference due to cultural
differences in each country. To this end, we
interviewed experts in the voice industry in
Finland and Norway, as representatives of

countries that use their own languages.

2. Literature review

2.1 Gendered characteristic of voice—based
interface

Most of the voice assistants that are now
released have gendered features. Apple’s Siri,
which means “the beautiful woman who leads the
victory” in Norwegian, was first released as a
female voice, while Google’s Assist offers a
a default,
Cortana is named after a female character in the

female voice as and Microsoft’s
popular video game, Halo. When questioned
about the genders of these voice assistants,
companies such as Amazon and Microsoft have
said they developed products based on consumer
responses, which indicated that users prefer to
be clearly aware of the gender of the assistant’s
voice and feel more comfortable with a female
voice than with a male one [5].

Using voice feedback from a device that
features the voice of a woman is not a new
practice. Since the time when interactive voice
response (IVR) was first developed and used,
most machines have adopted a female voicel8].

This tendency prevailed because female voices

were better heard and hence favored by
consumers. However, some scholars have pointed
out that this reason is prejudiced[9]. Currently,
“Equal Al Initiative,”a group that raises awareness
of sexual inequality in artificial intelligence
technology, is active in the U.S.[10].

Gender may be an important factor in the
choice of speaker in a voice-based interface.
However, the reason for the gender selection
should not simply be based on the vague belief
that it sounds good and consumers will like it.

2.2 Emotional factors that determine the

characteristics of a voice

When people deliver messages, the weight for
delivery is 38 percent for voice, 55 percent for
nonverbal elements, and only 7 percent for
speech [11]. We can interpret this spread to
mean that a “good” voice makes one-third of the
message delivery already successful. Hence, the
selection of voice used for voice-based interfaces
that send messages to users is a critical factor in
the delivery of information.

The voice of announcers who communicate
factual information to people is considered a
very important social asset. A study that analyzed
the voices of such announcers identified certain
vocal elements (i.e., pitch, energy carried on the
voice, frequency variation, amplitude variation,
and speech speed) as factors that can affect the
reliability and stability of the news that listeners
feell12].

In a study exploring the correlation between
characteristics of speech and their effect on
sales, the characteristic factors of speech were
divided into speaking rate, fundamental
frequency, and loudness variability[13].

Another study divided the elements of voice
characteristics into age, cheerfulness, sternness,
gender, and speaking rate and studied their effects
on speech recognition[14]. In studies that related

voice interfaces to social identity theory (SIT)
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using the method of reliability evaluation[15] and
the method of measurement of individual attraction
[16], voice characteristics used in voice interfaces
were evaluated as factors such as credibility,
social attraction, and task attraction[17].
Although the emotional factors of speech used
in these preceding studies differ in name, it can
be seen that many of the factors actually have a

common meaning.

3. Method

3.1 Time period

The interviews were conducted in May 2018 in
Helsinki, Finland, and Oslo, Norway.

3.2 Participants

Ten voice industry experts from Finland and
Norway participated in the interview.

Participants in Finland included two dubbing
producers, one voice actor, one project manager
of a media company, and one creative director
of an audio studio, and in Norway, one dubbing
director, one sound director, one sound art
director, one voice casting manager, and one
voice actor. All participants are experts in the

voice industry with 10 to 40 years of experience.

3.3 Procedures

We interviewed each expert for half an hour.
Before the interview, they tried to use Apple’s
Siri, a voice assistant offered in their own
language, and recognized the tone and status of
the voice assistant. In the interview, we listened
to their opinions on emotional factors in
designing the voice for the voice-based Al
interface. Then, we asked them country-specific
questions about characteristics related to voice
trends in the local voice industry, the voice
preferences of users in each country and why

such preferences existed.

Table 1. Experts who took part in the interview

Participant

Country (Ocaupation) Career
A Has worked in the voice industry since
(Dubbin 1991. Works in Finland's largest dubbing
9 studio. More than 250 movie dubbing
producer)
works.
(Dut?bin Has worked as a dubbing producer since
9 1994. Advertising and film dubbing.
producer)
. C Has worked as a voice actor since 1975.
Finland

(Voice actor) Famous voice in Finland.

Has worked in the voice industry since

D 1999. In charge of producing voices in
(Project h ks of bi i h as Di
manager) the works of big retailers such as Disney

and Warner.

E Has worked in the voice industry since
(Creative 1992. Sound Creative Director for Finnish
director) Radio.

A Works at Oslo’s largest dubbing studio.

. Creates dubbing works such as
(Dubbing o )
. animations, documentaries,
director) °
advertisements, computer games, etc.
B Responsible for sound work on voice
(Sound director) dubbing.
Norwa C Art director of advertising company,
Y (Sound art  |responsible for voice work used in radio
director) and TV advertising
; D . Voice casting used in animation, movies,
(Voice casting otc
manager) :
E Dubbed voice of a famous Norwegian
(Voice actor) film.
4. Findings

4.1 Emotional factors to be considered in
voice design

In the interviews, the experts gave the
following emotional factors as characteristics to
consider when designing the voice for a
voice-based Al interface (as shown in Table 2).

Although the experts from the two countries
presented various opinions, we could see an
overlap of expressions of similar meaning. We
classified the emotional factors presented by the
10 experts into similar attributes using the

Affinity Diagram, a user-experience design

methodology. As a result, we divided the factors
into three Dynamic,

representative  groups:

Inviting, and Trustworthy, as shown in Table 3.
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Table 2. Emotional factors to be considered in designing

Al's voice
Country | Participant Emotional Factors
voice of intimacy, kindness, voice interested
A in conversation, not-dull voice, positive and
bright voice, warm, reliable voice.
B smiley voice, natural and stable voice,
comfortable voice.
) fatherly voice, balanced voice, unexaggerated
Finland C ) - o ;
voice, confident voice, authoritative voice.
voice with a positive smile, voice with a
D proper rate of ignition,natural voice, placid
voice.
£ Has worked in the voice industry since 1992.
Sound Creative Director for Finnish Radio.
A comfortable voice, neutral voice, low voice,
trustworthy voice.
B trustworthy voice, the voice of an adult,
friendly voice.
C warm voice, comfortable voice, natural voice,
friendly voice.
Norway
neutral voice, easily tireless voice, calm
D voice, confident voice,
dynamic voice.
voice without female-specific nagging,
E pleasant, relaxed voice, distinctive voice,
moderately lively voice

These three representative factors include not
only the opinions of experts, but also the
elements used in the preceding study, which
dealt with the characteristics of the voice

discussed earlier.

Table 3. Three representative emotional factors
derived by bottom-up classification method

Emotional Detail elements
factors
interested in conversation, not-dull, bright, proper
Dynamic rate of ignition, low, tireless, dynamic, without
female—specific nagging, moderately lively
Intimacy, kindness, warm, smiley, natural,
Inviting comfortable, positive smile, placid, jolly, friendly,
warm, calm, pleasant, relaxed, distinctive
positive, reliable, stable, fatherly, balanced,
Trustworthy unexaggerated, confident, authoritative, neutral,
clever, trustworthy, adult, confident

4.2 Voice trends by country

In the interviews, we asked the 10 voice
industry experts from the two countries about
their local voice trends. A summary of the

interviews is shown in Table 4.

Table 4. Voice trends by country

Country Voice Trends

Traditionally, Finnish people prefer low-pitched, mature
male voices.
Finnish people prefer a voice that can convey feelings of
trust and power.

Trends are changing to a natural and youthful feel.
In the media, voices that are unique and can convey
local color are also popular.

There seems to be no big difference between regions
within Finland.

In Finland, a feeling of trust is the most important factor.

Finland

Local media are legally required to air a mixture of 20%
dialects.
Dialect has a great influence on the public.
Men-on-the—street voice is popular.
A unique voice is important, with a preference for a
“young” voice.

Low voices are traditionally always popular.
There is no preference for gender of voice.

Norway

Regarding the voice trend in Finland, Finnish
people traditionally prefer a low-pitched male
voice that can give them confidence and trust.
They also said that there was no particular
preference for gender, and that current trends
tend to prefer young-feeling voices.

In Norway, the law stipulates that the media in
each region use 20% dialect. As such, they said
that individuality of the voice is very important.
Norwegians traditionally tend to prefer low
voices, and as in Finland, there is no particular

preference for gender.

4.3 Weight of emotional factors

We asked voice industry experts from the two
countries who participated in the interview
about the importance of emotional factors to be
considered in the design of voice used in voice
interfaces in each of their languages. Experts
responded to the importance of each of the
three emotional factors, so that the sum of the
three factors of Dynamic, Inviting, and
Trustworthy was 100%. Through this survey, we
derived the importance of and differences in
emotional factors to be considered in the design
of voice interfaces that consider voice trends in

each country.
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According to the Finland,
Trustworthy had 46%, 28%, and
Inviting, 26%, In Norway, Inviting received 40%,
32%, 28%. These

reflect trend, which

survey, in
Dynamic,
Trustworthy, and Dynamic,

results Finland’s voice
traditionally values low-pitched, reliable voices,
and that of Norway, which values regional color

and individuality of voice.

5. Conclusion and Discussion

The results of expert interview analysis in
Finland and Norway are as follows:

First, the three emotional factors of Dynamic,
Inviting, and Trustworthy should be considered
when designing the voice for an Al-based voice
interface. Experts have mentioned dozens of
emotional factors to be considered in designing
Al voice and these three factors represent most
of the emotions that people might feel when
using voice-based interfaces.

Second, the importance of these emotional
factors may vary from country to country.
According to our results, Trustworthy was the
most important factor for designing voices in
Finland, whereas Inviting was the most important
factor for designing voices in Norway, where
unique voices are important.

Third, when designing the voice of a
voice-based interface, ensuring that it matches
the purpose and context of the product seems to
be more important than simply choosing a voice
of a preferred gender. In Finland, the voice trend
has traditionally favored low-to-middle pitched
male voices, but experts stated that it was more
important to choose a gender that fits the
purpose and situation of the product’s use than
this voice trend. Sufficiently considered choice of
voice gender can lead users to understand gender
issues that have recently emerged.

Fourth, different countries have their own

voice trends, and voice-based interfaces produced

in consideration of these voice trends can be
more appealing to users.

Voice-based interfaces are increasingly

widespread in their use. The current research on
the development of voice interfaces has focused
on technical importance, such as the correct
recognition of user ignition and natural voice
feedback to suit the situation. However, in the
future, it seems it will be necessary to take a
more emotional approach, accounting for factors
such as the feeling of a voice, voice trends that

reflect the cultural characteristics of each

language-speaking country, and voice

preferences of users. Products with a voice-based
interface that reflects this approach may be a big
differentiator from those that do not, and the
company that incorporates these findings may
have the opportunity to have its own voice

identity in a uniform voice-based interface

market.
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