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ABSTRACT

The voices of heroes and villains in Japanese animation (anime) are thought to
represent the vocal stereotypes of good and bad characters in Japanese culture. In this
study, phonetic properties of the voices of heroes and villains in anime were examined.
Previous studies on vocal stereotypes reveal that people infer similar personality traits
from voices. A few studies have investigated the acoustic correlates of personality in
speech, and a few have examined auditory correlates identified by phoneticians; however,
no study has investigated the correspondence among auditory correlates, acoustic
correlates, and laypersons’ perceptions. This research attempts to fill these gaps in our
knowledge by investigating the phonetic correlates of vocal stereotypes.

In Chapter 1, four hypotheses about the auditory, acoustic, and perceptual
characteristics of the voices of heroes and villains were formulated based on previous
research on vocal stereotypes and vocal cues to personality and emotion. After a
preliminary study using the voices of heroes and villains from four TV series, 20 anime
series and movies were selected for the main analysis (Chapter 2). In Chapter 3, the
auditory analysis of the voices of 88 anime characters was performed, using a modified
version of Laver’s descriptive framework for voice quality (Laver, 1994, 2000). Based on
this analysis, in which epilaryngeal settings (i.e., laryngeal sphinctering vs. pharyngeal
expansion) played a significant role, four voice types were identified to categorize the
voices of heroes and villains. Following the auditory analysis, a series of acoustic
analyses, namely pitch, vowel formant, and spectrographic analyses, were performed, and
the relationship between these acoustic measures and the character roles and voice types
was examined (Chapter 4). In Chapter 5, in order to investigate whether the identified
auditory characteristics contribute to people’s perception of good and bad characters,
Japanese laypersons’ perceptions of selected speech samples were examined in an
experimental setting where 32 participants listened to content-masked speech excerpts of
the 27 selected target speakers and rated their impressions of age, gender, physical
characteristics, personality traits, emotional states, and vocal characteristics. Quantitative
and qualitative analyses were performed in order to examine the relationship between

auditory correlates and the participants’ trait attributions. Lastly, the results from the three
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aforementioned components of the present study (i.e., the auditory and acoustic analyses
and the perceptual experiment) were compared statistically by calculating correlations
among the three, using correlation analyses, factor analysis, and cluster analysis (Chapter
6).

The findings of this study are as follows (see Chapter 7). The present study was
able to identify the auditorily critical vocal components that differentiate good and bad
characters, namely epilaryngeal states. Whereas the majority of the heroes’ voices
exhibited an absence of pharyngeal constriction and the presence of breathy voice, the
majority of villains’ voices exhibited non-neutral epilaryngeal states (i.e., moderate to
extreme laryngeal sphinctering or pharyngeal expansion). The perceptual experiment that
contrasted epilaryngeal states in anime voices was successful in confirming the effects of
these settings on laypersons’ perceptions. Participants attributed unfavorable physical
traits, personality traits, emotional states, and vocal characteristics to speakers who
exhibited non-neutral epilaryngeal states regardless of the roles they played in the
original cartoons. The acoustic analysis results were less clear-cut in differentiating
voices of heroes from those of villains. Mean FO and FO range did not differ very much
between the two roles; as for vowel formants, only F2 was found to be consistently lower
in villains than in heroes, which was attributed to pharyngeal expansion and, in the case
of females, pharyngeal constriction as well. The results of the correlation analyses
suggest that the auditory analysis results accounted for more of the variance found in the

perceptual experiment than the acoustic measures.
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Chapter 1 Background

1.1 Introduction

Vocal stereotyping plays an important role in our daily lives. For example, upon
hearing a voice on the telephone, we can attribute certain age, gender, personality, and
physical characteristics to a speaker we have never met. Such judgments do not
necessarily coincide with the true attributes of the speaker. However, the judgments are
surprisingly consistent among speakers of the same language because they share the same
vocal stereotypes.! Previous studies on vocal stereotypes (Hecht & LaFrance, 1996;
Yarmey, 1993; Zuckerman & Miyake, 1993), in which voices are played to listeners as a
basis for rating personality and vocal characteristics, reveal that people infer similar
personality traits from voices. A few studies have investigated the acoustic correlates of
personality in speech and the correspondence between acoustic correlates and laypersons’
perceptions (Aronovitch, 1976; Zuckerman & Miyake, 1993). A few have also
investigated the auditory correlates identified by phoneticians and the correspondence
between auditory correlates and laypersons’ perceptions (Biemans, 1998; van Bezooijen,
1988). However, to my knowledge, no study has investigated the correspondence among
auditory correlates, acoustic correlates, and lay people’s perceptions. This study attempts
to fill these gaps in our knowledge by investigating the phonetic correlates of vocal
stereotypes.

This study examines the voices of heroes and villains in Japanese anime, an
animation medium that has come to be wildly popular in Japan and other parts of the
world. In anime, voices need to reflect the physical attributes and personality traits of
characters and the vocal stereotypes that consumers, filmmakers, and voice actors share.
In other words, vocal stereotypes play an important role in this medium. Therefore, a
phonetic analysis of voices in anime is a good starting point for the investigation of the

phonetic correlates of vocal stereotypes in Japanese culture.

! In addition to mono-cultural studies reviewed in the following discussion, to my knowledge, there
have been a few cross-cultural studies on vocal stereotyping. While van Bezooijen (1988) found
evidence for cross-cultural agreements in attribution of some personality traits, Lee and Boster (1992)
found a disagreement between two cultures examined (American and Korean) regarding perceptions
of credibility. Due to the paucity of literature with results interpretable using phonetic terminology,
however, hypotheses will be formulated based on studies of other cultures as well as of Japanese.



The rest of this chapter summarizes the literature on related subjects (Sections 1.2
and 1.3), as a basis for the formulation of hypotheses about the auditory and acoustic

characteristics of the voices of heroes and villains (Section 1.4).

1.2 Psychological Markers in Voice
In Section 1.2.]1 some basic frameworks for the analysis of voice quality are
introduced, citing Laver (1980, 1994), Esling (1978, 1994), and others. Section 1.2.2
provides an overview of previous studies on vocal cues of personality and emotion, most
of which have been done in psychology. Therefore, where possible, the results are

rephrased in phonetic terminology in order to make them comparable to the present study.

1.2.1 Literature on Voice Quality

Voice quality researchers such as Laver (1980, 1994) and Esling (1978, 1994)

quote the following passage by Abercrombie as a basic concept of voice quality:

The term ‘voice quality’ refers to those characteristics which are present

more or less all the time that a person is talking: it is a quasi-permanent

quality running through all the sound that issues from his mouth.

(Abercrombie, 1967, p. 91)

In other words, upon hearing a stretch of speech, we are able to extract some consistent
characteristics from the voice spoken in a certain voice quality. For example, many
Japanese female TV reporters speak with a smile. From this way of speaking, we are able
to extract the auditory cues associated with constant lip spreading. Any tendency of the
vocal tract to maintain a given configuration over a stretch of segments, such as spread
lips in this example, constitutes a setting (see below for more details about setting).

Voice quality, segmental features and voice dynamics (such as pitch, loudness and
speaking rate) are distinguished in terms of how they fluctuate in time (Abercrombie,
1967). Of the three, segmental features fluctuate the fastest, reflecting the rapid
succession of the movements of articulators. Voice dynamic features fluctuate
considerably more slowly than segmental features; and, as will be seen in Section 1.2.2,
they also contribute to vocal cues to personality and emotion. Lastly, voice quality

features fluctuate the least, having quasi-permanent characteristics that remain constant



over long stretches of time. As noted earlier, they are the features that are the primary
focus of this study.

In dealing with voice quality, a distinction is made between intrinsic and
extrinsic: the former arises from the speaker’s anatomical features and is not under the
speaker’s volitional control; the latter is the product of the way speakers habitually set
their vocal tract and larynx and, therefore, is controlled volitionally.? A speaker’s
habitual setting is a constellation of acquired traits characteristic of a particular
community, as is further elaborated below. A voice is the product of these two kinds of
quality, which convey not only the linguistic meaning of the message itself, but also
information about the speaker’s regional origin, age, sex, and psychological
characteristics. This function of voice quality, which conveys some information about the
speaker, is called indexical (Laver & Trudgill, 1979). Indexical markers may be grouped
into three categories: social, physical, and psychological. Examples of characteristics that

fall into each of these three categories are:

(a) those that mark social characteristics, such as regional affiliation,
social status, educational status, occupation and social role;

(b) those that mark physical characteristics, such as age, sex, physique and
state of health;

(c) those that mark psychological characteristics of personality and
affective state. (Laver & Trudgill, 1979, p. 3)
Each of the three types of marker is discussed below in more detail.

Listening to a voice, one can judge the speaker’s age, sex, and physique quite
accurately. This is because people with similar physical attributes, for instance females,
have common anatomical features,” even though each speaker’s organs are unique and,
based on these features, one is able to judge the speaker’s attributes. Therefore aspects of
voice quality arising from anatomical features are physical, rather than social or
psychological, because a speaker cannot control them volitionally. There are other

components of voice quality that are outside the speaker’s control, including permanent

2 In Laver (2000), “intrinsic” and “extrinsic” are called “organic” and “phonetic” respectively.

3 For instance, the vocal folds of males are longer than those of females, which leads to the difference
in pitch range between males and females — the male range is lower than the female range (Laver &
Trudgill, 1979). However, not all sex differences are attributable to anatomical differences, possibly
because of culturally acquired settings (Henton & Bladon 1985; Klatt & Klatt 1990; Perry, Ohde, &
Ashmead, 2001; Sachs, Lieberman, & Erickson, 1973; Whiteside, 2001).



(e.g., cleft palate) or temporary (e.g., a cold) medical conditions (Abercrombie, 1967, p.
92; Laver & Trudgill, 1979).

The remaining components of voice quality are those brought about by the
speaker’s volitional control, that is, setting. According to Laver (1994, p. 396), a phonetic
setting can be defined as “any co-ordinatory tendency underlying the production of the
chain of segments in speech towards maintaining a particular configuration or state of the
vocal apparatus.” (Henceforth, the term setting is used based on this definition.)

Another function of voice quality is social. The setting of a given language or
dialect corresponds to the kinds of sounds occurring in the language/dialect and their
frequencies of occurrence (Honikman, 1964). In other words, the vocal tract tends to take
on a posture that is suitable for articulating segments that often occur in a given
language/dialect. Therefore, one can often tell where a speaker is from based on the
shared voice quality settings peculiar to a given speech community. Most studies that
have been done using Laver’s voice quality framework describe voice qualities in this
context (Trudgill, 1974; Esling, 1978; Knowles, 1978; Esling, 1987, Stuart-Smith, 1999).
To my knowledge, there have been at least three studies that refer to Japanese voice
quality settings to some extent (Someda, 1966, Edasawa, 1984; Todaka, 1993). However,
none of them systematically used the developed version of Laver’s descriptive framework
(Laver, 1980, 1994, 2000; see 2.1.3): Inspired by Honikman (1964), Someda (1966)
compared the articulatory settings of Japanese, English, and French, referring to the
frequencies of occurrences of phonemes; however, neither articulatory nor acoustic data
are included in order to support his observations. Edasawa asked non-trained college
students and teachers to describe the articulatory settings of Japanese using Kelz’s (1978)
framework, which was developed independently of Laver’s to describe activity of the
articulators. Although Todaka (1993) reviews Laver’s w