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Abstract

Although research on the leader's or speaker's voice has been continuously conducted, existing research has
a single point of view. Sound analysis of voice characteristics has been studied from engineering
perspectives, and leadership trait theory has been studied from a business perspective. Convergence studies
on leader voice and member cognition are being attempted today. Convergence research on voice has a
positive effect on refinement of voice analysis, diversification of voice use, and establishment of voice
utilization strategy.

This study explains the current flow of research on convergence between speaker's voice and listener's
perception, and suggests a direction for the future development of voice fusion research. Furthermore, in
connection with Al in the 4th industrial age, new attempts for voice research are sought. First, advances in
Al focus on strategically generating the voices needed for individual situations. Second, the voice corrected
in real time will support the leader and speaker to utilize the desired voice type. Third, voices through Al
based on big data will affect the cognition, attitude and behavior of individual listeners who members,
customers, and students in more diverse situations. The purpose and significance of this study is to suggest
the way to research the leader's voice recognized by members, and to suggest a method that can be applied
in various situations.
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1. INTRODUCTION

The human voice contains a variety of information [1]. Depending on the speaker's different voice
characteristics, the influence the listener receives may vary [2, 3]. Studies have been conducted on the influence
of the speaker's voice. Existing studies focus on analyzing the voice or on the influence of the speaking leader.
These studies have been studied in terms of engineering or business administration. For example, from the
perspective of business administration, the leadership trait theory has tested the influence of a leader's husky
voice on members [2, 4]. This view does not conduct an engineering analysis of the leader's voice
characteristics. It merely explains whether the voice can influence the motivation of members or their
perception of the leader. Likewise, engineering studies also have limitations. The researcher arbitrarily defines
the characteristics of the voice operationally and conducts engineering analysis [5, 6]. A single dimension study
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has clear limitations. Hence, recently scholars have begun to conduct research by merging the management
perspective and the engineering perspective. For example, the voice of one leader may be perceived differently
by vaious people. Existing studies explain the relationship between leader voice characteristics and member
cognition [7]. Also, when hearing similar speeches from different leaders who have different voice
characteristics, members have different perceptions of their voices [8]. This result explains that beyond the
relationship between the leader and the members, the voice itself can influence the cognition of the members.
Another study demonstrated that when a speaker changed his or her voice to be precisely different, the listener's
perception also changed [9]. This result suggests that the change of voice can change the cognition of the
members. Recent studies are attempting various convergence studies from the perspective of engineering,
business administration, and social studies. However, there are insufficient studies to apply the research results
on the voice to real life or to use it in more diverse situations. In addition, a more multifaceted approach is
needed to create various opportunities using the voices of the 4th industrial age. Today's Covid-19 crisis has
forced organizations to use online communication [10]. In the post Covid-19 era, all organizations, including
businesses and schools, will use online communication more [11]. Online meetings, online lectures, and
metaverses do not all involve face-to-face meetings. In this virtual space, the influence of the voice will be
greater. This is because the voice can influence the perception, attitude, and behavior of members and listeners.
By studying various voice strategies from various angles, it will be possible to increase the effectiveness and
efficiency of online communication in the post Covid-19 era.

The purpose of this study is to make various suggestions for future voice research and utilization strategies.
EEG changes, real-time corrected voices, analysis of various situations using big data and voice strategies
suitable for each situation will be utilized in various fields such as health, leadership, education, elections,
advertisements and the like.

2. LITERATURE REVIEW AND STUDY CASE

2.1 Voice

A voice is a sound produced by trembling that comes out through resonance in the human vocal cords. In
humans, the brain gives commands to specific muscles and vocal organs to produce a voice. Air originating
from the lungs and rising through the vocal organs and articulation organs drop the vocal cords. This tremor
generates sound waves through the echoes of the vocal cords to form the voice [12]. Human voice
characteristics contain various information [1]. Among the voice characteristics, the traits that humans can
change arbitrarily include pitch, formant, and speed [7]. The formant is the resonance frequency at which the
sound generated from the vocal cords comes out through the vocal cords. Vocal characteristics related to
formants include phonological and various other information [13]. Pitch is the speed at which the vocal cord
vibrates between the opening of the vocal cord muscle and the next opening. Males and females have different
pitches, and by changing the pitch, a changed voice can be created [13]. Velocity refers to the degree to which
speech and syllables come out in voice over a certain period of time. The deception of the voice is related to
authenticity, appeal, and persuasive power [14].

2.2 Listener's perception

Representative cognitive factors of the listener for the voice include eloquence, amiableness, authenticity,
clarity, and absorption. Eloquence enhances the effectiveness of verbal communication to the extent that it is
considered to be fun, fluent, and good at speaking [7, 9, 15]. Amiableness is the degree to which a person
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prefers a voice, and a pleasant and positive voice creates a positive impression and helps to form a positive
relationship [7, 15]. Authenticity is the degree to which an individual's inner experience and external expression
match. When authenticity is high, the listener feels more authentic [7, 16]. Clarity is the degree to which people
can understand easily, and clarity of pronunciation and expression makes it easier to understand the speaker's
intentions [9, 17]. Absorption is related to the tendency of people to concentrate more or to remember better,
depending on the characteristics of their voice [7, 17, 18].

2.3 Study case 1

Early convergence studies investigated whether the engineering analysis of the voice is related to the
psychological and cognitive dimensions [7]. These attempts have significance in proving the relationship
between engineering analysis and statistical analysis. According to the results of the study, it was found that
workers of a company with a manager’s specific voice spectrum were more aware of authenticity, clarity, and
absorption. In addition, it was found that eloquence and amiableness were low for the leader's voice with this
characteristic [7]. These results suggest that the cognition of members is affected by the speaker's voice
characteristics.
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Figure 1. Leader voice spectrum [7], p.873

2.4 Study case 2

Existing studies have investigated the relationship between one leader's voice and several members’
cognition. The limitation of this study is that it cannot explain whether members perceive the various voice
characteristics of leaders differently. Therefore, another study engineered the voices of three leaders, each with
different characteristics. As a result of the study, there were differences in the perception of members according
to different voice characteristics. For example, both authenticity and absorption of a specific leader's voice were
found to be high. On the other hand, the manager's voice showed higher amiableness, clarity, and eloquence
than other managers, but relatively low authenticity and absorption [8]. These studies explain that there are
differences in cognition according to voice characteristics. However, there is also a limitation in that the
existing prejudice or relationship with the speaker or leader can affect the cognition of the listener or members.
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2.5 Study case 3

To complement the limitations of existing studies, other studies have demonstrated whether cognition
changes when the voice of the same person is changed. In this study, candidates gave speeches by changing
their voices, and differences in voices were analyzed by engineering approach. Afterwards, as a result of
empirical analysis of the difference in voter perception before and after voice change, the difference was found
to be significant. More specifically, when the voice changed, amiableness and authenticity were increased, and
clarity and absorption were decreased [9].

The results of this study mean that, in addition to the influence of existing preconceived notions or
relationships on the speaker, only the voice can influence the listener's cognition. Thus, it has been
demonstrated that varying voice characteristics can have different effects on member cognition.

|
Figure 3. Analysis of different voices of the same election ¢

4

andidate, [9], p.724
2.6 Study case 4

Recent research on voices explains whether changes in cognition through voice can also influence listeners'
attitudes and behaviors. It has been demonstrated that voice characteristics such as pitch harmonics, formant
transition section, and speech rate increase trust in a leader through mediating effects on member cognition
such as eloquence, amiableness, authenticity, clarity, and absorption [19]. The fact that these voice
characteristics influence the listener's attitude through cognition means that voice characteristics can elicit or
reduce certain behaviors. Therefore, it was suggested that future research needs to proceed with the study of
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voice characteristics that can influence specific attitudes and behaviors.

Figure 6. Spectrum anaIySIS of Ieader(c) voice [19] p.4858

3. FUTURE RESEARCH DESIGN AND SUGGESTION

In the post Covid-19, it will become more common for leaders to communicate one-to-many online. In this
environment, various studies are being conducted to improve the quality of online communication [20-22]. The
significance of this study is to present a new perspective on a communication research filed. Voice research can
be studied by fusion with various disciplines including engineering. For example, similar to voice, it will be
possible to verify the influence of facial expressions or gestures. And, just like analyzing a voice in an
engineering way, it will be possible to analyze the speaker's actions with Al or big data to explain the
relationship with other variables. It also emphasizes the importance of the online environment from a
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contextual point of view. It suggests that characteristics such as voice can be interpreted differently depending
on the situation, beyond simply the different situations of companies, schools, and elections.

3.1 Situation analysis through big data

The contingency-situational theory assumes that there is not always one right leadership or method [4] Like
leadership required in various situations is different, the voice that is appropriate for each situation will be
different. Voice research needs to be conducted by setting various situations based on big data. Big data
analysis of these situations is needed to find a voice suitable for each situation. For example, advertising,
elections, lectures, and everyday conversation are all different situations. More specifically, in advertising, the
characteristics of products and services to be promoted, the type of target consumer group, advertising media
and time period, company strategy and market share can be situational factors. If big data analysis is used to
identify the individual characteristics of these various situations, the analysis of situational elements and
conditioning effects of voice research will be enriched. Therefore, voice-related studies should be conducted on
the premise of setting more diverse situations and analyzing them with big data.

3.2 Relevance to behavior and attitude

The basic concept of voice research involves how the speaker who hears the voice perceives and is
influenced by the voice. When an individual is affected, it means that his or her attitude and behavior can
change. Combining fusion research on voice with the cognitive dimension presupposes that a specific behavior
can be elicited or reduced through this cognition. Therefore, it is necessary to explore how voice research can
influence human attitudes and behaviors. For example, a study could be conducted to increase the purchase
intention of consumers who heard a specific voice, or to reduce the frequency of risky behavior by those who
heard a warning voice. Voice research will not only find the characteristics of the voice or investigate the
relevance to cognition, but ultimately, it will be necessary to verify the influence on the change of human
behavior.

3.3 EEG research

The speaker's voice can be a positive or negative sound depending on how the listener perceives it. Therefore,
the evaluation of the voice has to be determined through the perception of the listener. The influence of the
voice is basically related to the cognition, attitude, and behavior dimensions. In addition to cognitive science
and psychology, voice research can be conducted in more diverse ways. A typical field is the study of brain
waves. The challenge of proving EEG changes according to voice in addition to psychological and
environmental factors will explain the influence of voice more accurately.

3.4 Real-time monitoring

The use of voice research results is to influence the listener's behavior through a voice suitable for each
situation. Voice characteristics can be changed for education and training. However, it is difficult to maintain
suitable voice characteristics and adapt them to various situations. If the optimal voice is found through the
study of the characteristics of each situation, the study of the voice appropriate to the situation, and the study of
the listener's behavior, the speaker should actively use this voice. At this time, specific technology needs to be
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developed to maintain the technically optimal voice. Voices can be modified, especially for online-based
communication or when using a microphone. Basically, it is necessary to develop a technology that modulates
an optimal voice from real-time monitoring that informs the speaker when a sound different from the
appropriate voice is produced. This technology will assist the speaker to achieve the desired result through the
optimal voice.

3.5 Create voice

In the case of online-based communication, it is possible to influence the listener through the voice of Al
rather than a human. The speaker's voice created by Al will affect the listener only with the content and voice
of the speaker, excluding prejudices, stereotypes, and the influence of relationships. Such a voice will convey
the speaker's words and content more accurately and clearly. Also, people will have a more appropriate
influence with an accurate and calculated voice. Sound made by Al can be used for announcements in public
places, explanations of specific products, and the like. Furthermore, it will be used in situations such as
education and formal speeches. Therefore, studies need to focus on directly producing a voice suitable for
individual situations.

4. CONCLUSION AND IMPLICATIONS

Research on the voice has been focused on engineering voice analysis. In the field of business administration,
the influence of leader voice traits on members has been described [23]. Convergence research has been
conducted recently in this single-dimensional study. Early fusion studies analyzed voice characteristics and
demonstrated whether they were relevant to listener cognition [24,25]. These beginning studies suggested the
development of measurement tools and the possibility of statistical fusion of engineering analysis results and
questionnaire analysis results. Subsequent research analyzed cognitive differences according to different voice
characteristics. It has been found that the speaker's voice characteristics can have distinctly different effects on
the listener's cognition. Next, a more in-depth study was conducted. First, the listener's preconceived notions of
the speaker were controlled. Cognitive changes according to changes in the voice of the same person were
verified. It has been proven that changing the voice of the same person can change the listener's perception.
Furthermore, recent research has demonstrated that cognition influenced by voice can elicit changes in attitudes
or behaviors.

The process and mechanism of these studies suggest the direction for future voice-related convergence
studies. Based on the flow of existing studies, this paper proposes the topics of voice research needed in the 4th
industrial age and post Covid-19 era.

First, the analysis of various situations will find the voice characteristics necessary for each situation.
Situations based on big data will lead to successful communication through the most appropriate voice
characteristics. For example, depending on the characteristics of a school class, different voices can be created
to enhance the leamer's immersion. Differential voice utilization strategies according to this situation will be
used in a wide range of fields.

Second, the study of voices will influence certain behaviors and attitudes. Therefore, if the listener's actions
are elicited according to the speaker's intention, the effectiveness of communication will be improved. For
instance, when advertising a smartphone as a target for seniors, it is possible to increase the purchase intention
by creating a trustworthy voice.

Third, it can converge with other academic fields, such as EEG research. These attempts entail changes in
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human behavior, cognition, and psychology. Therefore, convergence research with more diverse fields can be
carried out. For example, changes in EEG through voice may be utilized in health care areas such as dementia
and psychological anxiety.

Fourth, real-time correction will help people to keep their voice most suitable at all times. People can rely on
this technology for real-time communication, such as a lecture at a school or a speech at an election. Also,
online communication will always be able to maintain optimal voice characteristics based on this technology.

Fifth, voice-making technology suggests that more diverse sounds can be created through Al or machines
rather than humans. In the post Covid-19 era, people will increase the frequency of online-based
communication. In online advertisements or online speeches, people will create a clearer and more necessary
voice. The voice produced in this way will have a greater influence on the speakers.

The purpose of this study is to grasp the flow of existing voice research and to suggest a new direction.
Various attempts other than those presented in this paper may be challenged. Continuous interest in voice
research, various attempts, and grafting of new perspectives will lead to the development of new academic
fields and the production of various theories.

REFERENCES

[1T J. X. Cooper, Tone and voice in TS Eliot’s early poetry and prose, Ph.d. Thesis, University of British Columbia,
Vancouver, BC Canada, 1984.

[2] S. A. Kirkpatick, and E. A. Locke, Leadership: do traits matter?. The Executive, Vol. 5, No. 2, pp. 48-60, 1991.
https://doi.org/10.5465/ame.1991.4274679

[3] L. R. Rabiner, and R. W. Schafer, Theory and applications of digital speech processing (Vol. 64). Upper Saddle
River, NJ: Pearson, 2011.

[4] G. Yukl, Leadership in Organizaion 8th edition, Essex: Pearson, 2013.

[5] J.van Ginneken, Voice & Speech. In The Profile of Political Leaders, Palgrave Macmillan, pp. 117-136, 2016.

[6] B. H. Yun, G. R. Back, and M. J. Bae, A Study on Building SVDB to Monitor a Soft Voice, The Institute of
Electronics and Information Engineers, pp. 800-801, June, 2011.

[71 S. W. Hahm, Convergent Study about Effect of Leader’s Voice Analysis Characteristics on members’ cognition in
Formal Speech, Journal of Multimedia Services Convergent with Art, Humanities, and Sociology, Vol. 7, No. 4, pp.
869-878, 2017.

[8] H. W. Park & S. W. Hahm, A study on Leaders’ voice and that Influences, International Journal of Business Policy
and Strategy Management, Vol. 3, No.1, pp. 41-46, 2016. DOI: 10.21742/ijbpsm.2016.3.07

[91 S. W. Hahm & H. W Park, A Interdisciplinary Study about Voice Change of the Presidential Candidate and
Cognition Change of the Voters, The Journal of The Institute of Internet, Broadcasting and Communication, Vol. 18,
No. 3, pp. 193-200, 2018. https://doi.org/10.7236/J1IBC.2018.18.3.193

[10] W. Bao, COVID-19 and online teaching in higher education: A case study of Peking University, Human Behavior
and Emerging Technologies, Vol. 2, No. 2, pp. 113-115, 2020. https://publons.com/publon/10.1002/hbe2.191.

[11] L. S. Neuwirth, S. Jovi¢, S, and B. R. Mukherji, Reimagining higher education during and post-COVID-19:
Challenges and opportunities, Journal of Adult and Continuing Education, Vol. 27, No. 2, pp. 141-156, 2021.
https://doi.org/10.1177/1477971420947738

[12] L. Rabiner, and R. Schafer, Theory and applications of digital speech processing. Prentice Hall Press, 2010.

[13] H. W. Park, S. G. Bae, and M. J. Bae, Analysis of confidence and control through Voice of Kim Jung un,
INFORMATION, Vol. 19, No. 5, pp. 1469-1474, 2016.

[14] R. L. Street, R. M. Blady and R. Lee, R, Evaluative responses to communicatiors: The effects of speech rate, sex, and
interaction context. Western Journal of Speech Communication, Vol. 48, No. 1, pp. 14-27, 1984.
https://doi.org/10.1080/10570318409374138

[15] S. M. Lee, Paralinguistic Communication Analysis of Popular AM Radio Talk-show Personalitym, Speech Research,



Convergence research on the speaker's voice perceived by listener, and suggestions for future research application 63
8 4

Vol. 1, pp. 157-158, 1999.

[16] M. Morishima, Information sharing and firm performance in Japan, Industrial Relations: A Journal of Economy and
Society, Vol. 30, No. 1, pp. 37-61, Jan, 1991. https://doi.org/10.1111/j.1468-232X.1991.tb00774.x

[17] B. Lewis, The Technique of Television Announcing, NY, USA: Hastings House, 1966.

[18] A. Mehrabian & M. Williams, Nonverbal concomitants of perceived and intended persuasiveness, Journal of
Personality and Social Psychology, Vol. 13, No. 1, pp. 37-58. 1969. https://doi.org/10.1037/h0027993

[19] S. W. Hahm, and H. W. Park, An Interdisciplinary Study of A Leaders' Voice Characteristics: Acoustical Analysis
and Members' Cognition. KSII Transactions on Internet and Information Systems, Vol. 14, No. 12, pp. 4849-4865,
2020. https://doi.org/10.3837/tiis.2020.12.013

[20] R. Giimiis, and Y. Sonmez, Quality of online communication tools at hospitals and their effects on health service
consumers’ preferences, International Journal of Healthcare Management, pp. 35-44, 2018.
https://doi.org/10.1080/20479700.2018.1470816

[21] M. Retek, Scenario building in an interactive environment and online communication, Technological Forecasting
and Social Change, Vol. 162, pp.120395, 2021. https://doi.org/10.1016/j.techfore.2020.120395

[22] S. Tagliacozzo., F. Albrecht, and N. E. Ganapati, International Perspectives on COVID-19 Communication
Ecologies: Public Health Agencies’ Online Communication in Italy, Sweden, and the United States, American
Behavioral Scientist, Vol. 65, No. 7, pp. 934-955, 2021. https://doi.org/10.1177/0002764221992832

[23] F. Zheng and S. Hahm, The Effects of Professors' Transformational Leadership on the Improvement of Chinese
Students' University Satisfaction: The Mediating Effects of University Identification. International Journal of
Advanced Culture Technology. Vol.7, No. 4, pp.137-44, 2019. https://doi.org/10.17703/1JACT.2019.7.4.137

[24] S. Hahm and S. Sun, S, The Effect of Professor's Individualized Consideration on the Personal Growth of Chinese
Students Study Abroad in Korea: The Moderating Effect of Perceived School Support. International Journal of
Advanced Culture Technology, Vol. 8, No.2, pp.76-84, 2020. https://doi.org/10.17703/1IJACT.2020.8.2.76

[25] S. Hahm and L. Chen, The Role of Professors' Intellectual Stimulation for Intellectual Growth among Chinese
Students Who Study in Korea: The Moderating Effect of Growth Need Strength. International Journal of Advanced
Culture Technology, Vol. 8, No. 3, pp. 45-53, 2020. https://doi.org/10.17703/IJACT.2020.8.3.45



