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ABSTRACT 

This paper proposes a two-dimensional model of 

voice-based person perception, building on 

previous findings from social cognition. These two 

dimensions (warmth or valence and competence or 

dominance) are compared with two dimensions of 

animal vocalizations (affective state and size). This 

two-dimensional model appears compatible with 

findings from previous studies on vocal 

stereotypes and visual face trait evaluation. 
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1. INTRODUCTION 

Previous studies on vocal stereotypes [4, 18], in 

which experiment participants listened to voices 

and rated personality and vocal characteristics, 

reveal that people infer similar personality traits 

from voices. However, many previous studies 

considered only a few primitive phonetic correlates 

or none at all, relying instead on the correlation 

between judges’ ratings of personality traits and 

auditory-perceptual assessments of vocal 

characteristics (see Section 1.2.2 of [14] for a 

review of such studies). Exceptions include a 

series of studies conducted by Uchida [17], which 

systematically examines the relationship between a 

set of personality traits from the NEO Personality 

Inventory [7] and phonetic properties, such as the 

experimental manipulation of pitch contours and 

speech rate. However, it may be problematic how 

well such adjectival phrases as heavy-laden, 

foresighted and deliberate, trait items in Uchida’s 

studies, can elicit listeners’ impressions of the 

target voices and whether such traits are 

fundamental to the first impressions formed when 

encountering strangers in real life. Instead, more 

innate and fundamental dimensions should mediate 

voice-based person perception. 

I propose a two-dimensional model of voice-

based person perception, drawing on previous 

findings from social cognition [2] including facial 

perception [11]. Inspired by Ohala’s research [10], 

these two dimensions are compared with two 

dimensions that are composites of the Motivation-

Structural rules of animal vocalizations [8, 9], from 

which I formulate hypotheses about their phonetic 

properties and demonstrate how these two 

dimensions are comparable to previous findings on 

vocal stereotypes [15, 16]. 

2. TWO DIMENSIONS IN SOCIAL 

COGNITION 

2.1. Universal dimensions of social cognition 

According to Fiske et al. [2], recent research has 

established that perceived warmth (or 

trustworthiness, i.e., perceived intent) and 

competence (i.e., perceived ability) are two 

universal dimensions of human social cognition. 

That is, when encountering strangers, people 

immediately judge the intent of the other and 

whether the other person can act on their intention. 

In addition, Fiske et al. mention that warmth 

judgments are primary, that warmth judgment 

occurs before that of competence and is more 

important than the latter. They also note “the 

warmth dimension predicts the valence of the 

interpersonal judgment (i.e., whether the 

impression is positive or negative)” ([2], p. 78). 

2.2. Face evaluation 

Oosterhof and Todorov [11] use a data-driven 

approach to identify fundamental dimensions of 

trait inference from faces. In their study, two 

dimensions were first constructed from 

unconstrained descriptions of the target faces by 

performing a principal components analysis, rather 

than by eliciting judgments on a set of a priori 

assumed traits (e.g., trustworthiness and 

aggressiveness), as is often done in this type of 

research. The two components were interpreted as 

valence (or trustworthiness) and dominance: all 

positive judgments (e.g., trustworthy, responsible) 

had positive and all negative judgments (e.g., 

weird, unhappy) had negative loadings on the first 
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principal component (valence/trustworthiness), 

whereas judgments of dominance, aggressiveness, 

and confidence had the highest loading on the 

second principal component. As Oosterhof and 

Todorov themselves note, despite the difference in 

the approaches, the two dimensions that emerged 

in their research, that is, valence and dominance, 

are comparable to the two universal dimensions of 

social cognition, warmth and competence. 

In subsequent experiments, Oosterhof and 

Todorov used 300 computer-generated emotionally 

neutral faces that varied in standard deviations 

along continua of the two dimensions. In one 

experiment, after finding that happy and angry 

received statistically significant responses among 

the six basic emotions, they asked participants to 

judge the faces on a 9-point scale ranging from 1 

(angry) to 9 (happy). They also obtained 9-point 

scale ratings for facial masculinity-femininity and 

maturity-immaturity in subsequent experiments. 

Their findings include the following: (i) the 

evaluation of a valence/trustworthiness dimension 

is strongly related to happy-angry judgments (i.e., 

the more trustworthy a face was judged to be, the 

happier participants judged it) and (ii) judgments 

of facial masculinity and maturity were stronger 

for the dominance dimension than for the valence 

dimension, suggesting that the dominance 

dimension is sensitive to features signaling 

physical strength. 

Considering that voice-based person perception 

is also a subcategory of social cognition, along 

with person perception based on faces, it would be 

reasonable to hypothesize that there are also two 

fundamental dimensions in voice-based person 

perception, comparable to those of Oosterhof and 

Todorov’s, that is, warmth or valence and 

competence or dominance. In addition, the 

phonetic properties of the warmth/valence 

dimension may resemble features of affective 

(happy-angry) vocalizations, whereas those of the 

competence/dominance dimension may resemble 

features signaling physical strength (i.e., 

masculinity and maturity). 

3. TWO DIMENSIONS OF ANIMAL 

VOCALIZATIONS 

Studies on animal vocalizations may seem 

somewhat irrelevant to the current discussion. 

However, Ohala’s now-established frequency code 

theory [10] integrates part of Morton’s Motivation-

Structural rules (M-S rules) for animal 

vocalizations [8, 9] and merits review. Morton 

widely reviewed prior research on vocal 

communication signals of birds and mammals and 

proposed the following Motivation-Structural 

rules: “birds and mammals use harsh, relatively 

low-frequency sounds when hostile and higher-

frequency, more pure tone-like sounds when 

frightened, appeasing, or approaching in a friendly 

manner” ([8], p. 855). Drawing upon this version 

of the M-S rules, Ohala proposed the frequency 

code to explain the cross-species F0-function 

correlation. Simply put, a high or rising F0 is 

associated with smallness, non-threatening attitude, 

desire for goodwill from the receiver, etc., whereas 

a low or falling F0 is associated with largeness, 

threat, self-confidence, etc. Referring to Morton’s 

M-S rules, Ohala also makes a connection between 

facial expressions (e.g., a smile and its opposite, 

the “o-face”) and the frequency code, suggesting 

that resonances (i.e., vowel formants) convey an 

impression of the size of the signaler. (But some 

studies have found formant dispersion to be a 

better predictor of the body size of the signaler 

than F0, e.g., [3].) However, Ohala did not address 

Morton’s findings on sound quality, limiting his 

discussion to F0 and resonances.  My proposal is 

compatible with both aspects of the M-S rules.  

In his 1994 contribution to Sound Symbolism, 

[9], Morton modified the M-S rules slightly and 

separated them into two dimensions: the first 

dimension pertains to sound quality, ranging from 

broadband (harsh) to narrowband (tonal); the 

second, to fundamental frequency or spectral 

distribution of sound energy ([9], p. 356). Morton 

does not explicitly associate the first dimension 

with affective states, possibly because it is difficult 

to know what emotions an animal feels (cf. [9], p. 

357). However, in comparing acoustic 

characteristics of call types of the squirrel monkey 

differing in aversion, by stimulating implanted 

intra-cerebral electrodes, Fichtel et al. [1] found an 

increase in the ratio of non-harmonic to harmonic 

energy for the more aversive calls, suggestive of 

the calls’ harsher quality. Therefore, it might be 

said that the first dimension of the M-S rules 

(quality) could correspond to the affective state of 

the signaler. The second dimension is compatible 

with Ohala’s frequency code – the correspondence 

between the size of the signaler and F0 (and vowel 

formants). 

If we compare the two dimensions of animal 

vocalizations with the two fundamental dimensions 

of voice-based person perception, the first 
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dimension of the M-S rules (i.e., quality) may be 

related to the animal’s affective state [1]. In voice-

based person perception, I note these similarities: 

the phonetic properties of the first dimension in 

voice-based person perception, i.e., the 

warmth/valence dimension, resemble features of 

affective (happy-angry) vocalizations. Therefore, it 

could be hypothesized that the phonetic correlates 

of the first dimension of voice-based person 

perception may be voice qualities varying with the 

speaker’s affective state. 

The second dimension of the M-S rules pertains 

to F0 and spectral distribution, which is virtually 

Ohala’s frequency code, a correspondence between 

the size of the signaler and F0 (and vowel formants). 

The second dimension of voice-based person 

perception (i.e., competence/dominance) has been 

hypothesized to resemble features signaling 

physical strength (i.e., masculinity and maturity). 

As females and children are usually smaller than 

adult males, one could hypothesize that phonetic 

correlates of the second dimension of voice-based 

person perception may be F0 and vowel formants. 

I propose two fundamental dimensions in 

voice-based person perception: 

1. A warmth/valence dimension, whose 

phonetic properties resemble features of 

affective (happy-angry) vocalizations, that is, 

voice quality. 

2. A competence/dominance dimension, whose 

phonetic properties resemble features 

signaling physical strength (i.e., masculinity 

and maturity), that is, F0 and vowel formants. 

Section 4 compares these dimensions with 

studies by Teshigawara and colleagues [15, 16]. 

4. STUDIES OF ANIME VOCAL 

STEREOTYPES 

Teshigawara [15] investigated phonetic properties 

of vocal stereotypes of good and bad characters in 

Japanese culture using voices of heroes and 

villains in Japanese anime (animated cartoons). 

Following an auditory analysis of heroes’ and 

villains’ voices, a subset of characters varying in 

degree of laryngeal constriction and/or larynx 

lowering was chosen as stimuli for a perceptual 

experiment and masked using the random-splicing 

technique [12], yielding 5-second speech excerpts 

of 27 target speakers. Participants recorded their 

impressions for each speaker using 19 descriptors 

(physical and personality traits, emotional states, 

and vocal characteristics) on a 7-point scale. 

Pearson’s correlations, performed on excerpts 

for each gender separately, revealed that most 

positive trait items were correlated with one 

another in the ratings. Also Pearson’s correlations 

between trait ratings and select phonetic measures 

found that the degree of laryngeal constriction was 

negatively correlated with the largest number of 

favorable trait items (e.g., good-looking, loyal, 

intelligent). The more constricted the larynx was 

perceived to be, the less good-looking, loyal, 

intelligent, etc., the speaker was perceived to be. 

Laryngeal constriction is involved in the 

production of such voice qualities as harsh and 

creaky voice and is among the characteristics 

predicted to be present in production of voices 

with negative emotion [13]. Therefore, the 

negative correlation between the positive traits and 

degree of laryngeal constriction may correspond to 

the first dimension of warmth/valence 

hypothesized in the previous section. 

In contrast, for female voice actors, the degree 

of breathiness was positively correlated with the 

same positive traits that had been negatively 

correlated with the degree of laryngeal constriction. 

The breathier the female voices were, the higher 

the ratings they received for favorable traits such 

as selfless. According to Scherer, breathiness is 

predicted for such positive emotional states as 

happiness [13], again supporting the hypothesis 

regarding the first dimension of voice-based 

person perception. However, it should also be 

noted that mean F0, which should be a phonetic 

correlate of the second dimension, was also 

somewhat negatively correlated with fewer 

positive traits in Teshigawara’s data.  

This study also found a negative correlation 

pattern between mean F2 for /a/ and the physical 

characteristic big and the personality trait strong. 

However, mean F0 did not significantly correlate 

with them (cf. [3]). These traits are comparable to 

the second dimension hypothesized for voice-

based person perception, and mean F2 is also 

predicted as the phonetic correlate of this 

dimension. Therefore, it may be said that the 

correlations that emerge from this data support the 

second dimension I am proposing. 

In addition, Teshigawara et al. [16] conducted 

another experiment with Hebrew listeners using 

the same stimuli, and the correlations between the 

trait items and phonetic measures were roughly the 

same as the Japanese listeners [15], suggesting 

some cross-cultural validity for these two 

dimensions in voice-based person perception. 
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5. FUTURE DIRECTIONS 

In order to validate this proposed model of 

auditory aspects of social cognition with new data, 

I propose the following series of experiments, 

drawing on the paradigm of Oosterhof and 

Todorov’s data-driven approach to face evaluation 

[11]. First, instead of using a priori assumed traits, 

unrestricted descriptions of 200 new target voices 

will be collected from listeners and subjected to a 

principal components analysis. New traits obtained 

from components with high loadings on them will 

then be used in subsequent experiments using a 

large number of synthesized voices in graded 

variation by means of Tandem-STRAIGHT [5]. 

Synthesized voices will vary in two dimensions: 

voice quality, including breathiness, harshness, and 

creakiness (Dimension 1); and F0 and vowel 

formant frequencies (Dimension 2). These voices 

will be presented to listeners in order to evaluate 

vocal emotion and maturity (masculinity) as well 

as the newly obtained traits. Correlations between 

acoustic and auditory measures for the two 

dimensions and the trait ratings will be calculated 

in order to validate the proposed two dimensions. 

This current paper can be compared to a face 

evaluation study that uses still photographs (e.g., 

[11]), rather than videography, in that it deals only 

with quasi-static aspects of voice (i.e., mean F0, 

mean F2, voice quality as an overall tendency). 

Given that speech is inherently dynamic, temporal 

aspects, such as pitch contours (cf. [17]), should 

also be incorporated into phonetic measures. 

Despite these shortcomings, the current hypotheses 

are well worth validating with new data. 
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