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ABSTRACT

This study investigates the contribution of breathiness to
the expression of positive politeness under varying
conditions of relative social status between male speakers
of Japanese. In previous studies, suprasegmental features
have been found to express politeness. However, the
association between suprasegmental features and politeness
is complex. In order to convey positive politeness,
speakers may modify voice quality. In this study, the
contribution of breathiness, often associated with
intimacy, was the focus of interest. Vowel data (/a/) were
extracted from natural utterances produced by five male
native speakers of Tokyo dialect. For measurement of
breathiness, a method suggested by Hanson (1995) was
employed, to avoid known disadvantages of inverse
filtering.  The study also employed a perception test, in
which 22 native Tokyo Japanese listeners rated politeness-
related features of the utterances. The results suggest that
perceived positive politeness is more likely to be
correlated with the first formant bandwidth than with the
other parameters measured.

1. INTRODUCTION

There have been many studies of the acoustic contribution
to paralinguistic expression. However, this area has not
been well explored. Brown and Levinson [1] stated that
the usage of paralinguistics seems to share a number of
universal characteristics between different cultures and
language systems, but the strategies for expressing
politeness are affected by the social and cultural
background of the speakers. In the case of Japanese, we
need at least to distinguish formality from positive affect
cues in the expression of “positive politeness”, as defined
by Brown and Levinson [1]. They suggested that
sustaining high pitch may implicate self-humbling and
thus deference, as a part of “negative politeness”. Ohala [8]
also associated a high pitch usage with politeness in the
context of a “frequency code”, as a near-universal pattern.
Thus, suprasegmental features, especially fundamental
frequency (F   0   ), have been found to express politeness.
However, high F   0   , which has been suggested as a
universal cue for politeness, may be strongly associated
with femininity in Japanese society. Comparative studies
of the tendency of expressing politeness with high F0 by
female speakers, which partially supports the frequency
code usage. Interestingly, a contradictory tendency was
reported for male speakers, who avoided the high-pitch
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. Analysing Japanese male speakers’ politeness in
 may therefore reveal other vocal characteristics and

gies of expressing politeness. Similarly, lexical
 in spoken Japanese is strongly influenced by the
 (honorific) system, which signals the degree of
lity and depends greatly on relative social status.
sage of Keigo, which may be literally translated as
g deference", is more likely to be affected by the
lity of the situation than the intended positive-
ness to be expressed, as stated by Usami [11].
rmore, Usami mentioned that violation of the usage

igo in a direction either too formal or too informal
be offensive, regardless of social distance between
ers. Usami suggests that the degree of Keigo
ents the social distance between speakers, and the
ation between the degree of Keigo and politeness is
near. Considering these social constraints, male
ers may modify voice quality in order to convey
ve politeness (e.g. showing intimacy and
liness in order to make communication smooth and
rtable).

is study, the contribution of breathiness, often
ated with familiarity or intimacy, was the focus of
st. Laver gave a taxonomical description of voice
y and also suggested in an impressionistic manner
reathiness is a potential cue for intimacy [6]. Since
here have been several quantitative studies of voice
y. Above all, Gobl [2] examined the correlates of
different voice qualities by extracting glottal
eters from the inverse-filtered waveform and
ring parameters on the glottal spectrum, according
er’s taxonomical view. Gobl found that larger first-
nt bandwidth (BW1) and steeper spectral tilt are
 to represent breathiness. In a recent study, Hanson
uced an alternative to inverse filtering, which filters
portant characteristics of breathiness. Since these
teristics are likely to appear in high frequency region
 the process of inverse filtering [3, 4], Hanson

sted the following method to measure the open
nt (OQ), first formant bandwidth (BW1), and
al tilt.  As OQ increases, a glottal waveform

ximates a sinusoid of F0, and the amplitude of the
armonic (H1) increases relative to that of the next
r harmonic (H2). Therefore Hanson has used the
re (H1-H2) to reflect OQ. When BW1 increases, the
tude of the first formant (A1) is likely to decrease
 the relative amplitude of the first harmonic and the
ormant peak (H1-A1) may be a good indicator of
 A steep spectral tilt is most evident in the higher
ncy region, where the third formant peak lies, so the



relative amplitude of the first harmonic and the third
formant peak (H1-A3) is measured as a parameter of
spectral tilt.

2. SPEECH DATA COLLECTION

In order to collect data containing politeness and role
information in a controlled setting, we recorded speakers
performing the Map Task [12]. The benefits of using the
Map Task include the following. First, the formality can
be maintained in a dialogue between participants. Since
the role of the participants can alternate, the effects of
relative status change would give different suprasegmental
features to be produced and be studied [5]. Second, the
Map Task concentrates participants on a specific task, and
enables us to restrict the vocabulary and intentions of
speakers, and thus to compare the suprasegmentals of
lexically similar utterances.

Seven male Tokyo dialect speakers were recruited for this
recording. In order to be assured that participants were
familiar with each other and had a similar background, but
at the same time, to control the status relationship,
participants were members of a single research group.
Higher and lower status persons, alternated in taking the
role of an Instruction giver or an Instruction follower.

All materials were digitally recorded (16bit, sampling
frequency = 48kHz, stereo) on DAT with a close-talking
microphone and one DAT channel per participant. Down-
sample rate for further analysis was 16kHz. Five speakers
out of seven satisfied following conditions: 1) that they
should talk to both higher status and lower status partners,
2) that they are native speakers of Tokyo dialect brought
up in the Tokyo dialect area. Target utterances from these
five speakers were extracted successfully, and were used
for further analysis and experiment. Ní Chasaide and Gobl
[7] showed that BW1 is affected by the phonetic context
of the target vowel, so in order to control for this, vowel
data (/a/) of from the word /hidari/ were extracted from
natural utterances produced by five male native speakers of
Tokyo dialect. Since the meaning of this word is “left”,
participants often produced this to instruct direction.

3. BREATHINESS ANALYSIS

In this study, as in previous works, all four parameters of
breathiness suggested by Hanson [3, 4] were measured.
This method avoids the known disadvantages of both
inverse filtering and direct physiological measurement
(e.g. Rothenberg mask). As explained in the introduction,
this study measured the bandwidth of the first formant
frequency (BW1), the amplitude of the first and the second
harmonics (H1, H2), and the amplitude of the first and the
third formant frequencies (A1, A3). As for measuring
BW1, Hanson suggests computing it directly from the
decay of the waveform. However, many waveforms did
not have enough oscillations (at least two during the
closed part of cycle) in a cycle. Because of this, and for a
measure of reliability, the Burg algorithm [10] on Praat
was used for the estimation of formant-frequency and
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idth. Measurement parameters were set to a time
f 10ms and Gaussian-like window length, which is
25ms, instead of the equivalent Hamming window
length of 25ms. After the estimation of formant
ncies and their bandwidths, all the other acoustic
eters were measured manually on ESPS/Xwaves+,
25ms length of Hamming window. Then the
eters of breathiness were computed with the
red values. In this report, the result does not include
rements of jitter and shimmer. These parameters

been suggested to reflect aspiration noise, another
teristic of breathiness, which is likely to be observed
her frequency region if we avoid inverse filtering.
rogress of this measurement will be reported in the
ture.

4. PERCEPTION TESTS

tterances from which these vowels were taken were
resented to native Tokyo Japanese listeners. They
asked to rate politeness-related features of the
nces, in a way that aimed to distinguish the
tion of formality from the perception of positive

ness. To deal with this problem, it was necessary to
ct two experiments concerning the perception of
lity signalled by Keigo. Firstly, a formality
ent experiment was carried out based on the text

presentation. To measure formality expressed with
 in the text level, the Magnitude Estimation method
 was employed. This method was originally
ped for psychophysics, although it has since been
y Bard et al. [13] in psycholinguistics. Secondly,
ts were asked to make a forced-choice judgment of
lative status of speaker and addressee, based on
ings of the map task, as discussed below. This
ent gives a measure of the influence of positive
ess signalled paralinguistically.

nimise the effects on prosodic features from dialect
gional cultural backgrounds, only native speakers of
 dialect were recruited to participate in this
ment. A total of 22 people participated as subjects.
up of 15 subjects were students without any work
ence, and the other 7 subjects have work experience.

s experiment, the aim was to compare listeners'
ons with acoustic differences, so the utterances,
 include the contextually similar vowel /a/, were
lly chosen as materials from previous speech
tion, taking care to avoid semantic and contextual
nces. Utterances which were judged disfluent were
ed.  Utterances were chosen, which were produced
addressing both higher and lower status participants.
nces which are in a phonetically similar environment
itable for observing voice quality and assimilation.
of 160 tokens, consisting of 32 tokens per each of
eakers, was extracted as test stimuli.

cts were tested individually. In the Keigo formality
ent, they were first given a practice model to
, and then presented a set of stimuli, sentence by
ce from the collection of materials, and were



required to estimate the magnitude of formality of each
stimulus. Each input field was displayed on the PC,
together with a stimulus sentence, and the subjects were
asked to give their estimated score. A set of stimuli
consisted of 16 phrases includes /hidari/ from each
speaker, randomly mixed with 16 dummy utterances. Each
session started with a speaker’s modulus followed by a set
of these 32 stimuli. The subjects were presented with one
set for each of the five speakers. Thus a total of 160
stimuli were presented. Since ME data follow a power
scale, they were processed logarithmically and normalised
by subject, so that raw scores were converted to a linear
scale, ranging between 0 and 1 for each subject. Then a
mean value of each stimulus among the subjects was
computed as Keigo-formality score (F score).

In the forced-choice experiment, the subjects were
presented each utterance in speech and were asked to judge
whether the addressee was of higher status, which was
scored as 1, or lower status, which was scored as 0. The
agreement rate between the subjects for each stimulus was
also computed as the S score. Because both this agreement
rate and the formality judgment score take a value between
0 and 1, it allows us to compare the two scores with each
other.

5. RESULTS & DISCUSSION

Because BW1 was the only acoustic parameter that
showed any correlation with perception results, this result
reports mainly the correlation between BW1 and
perception test results.

Speake
r Id

F-score
v s .  S -
score

Mean
BW1
(Hz)

Mean
S score

BW1 (Hz)
vs.
S score

BW1
(Hz) vs.
S-F
score

1 r2=0.149
,
(p<0.03)

124. 87 0.63 N/A N/A

2 r2=0.284
,
(p<0.01)

82.84 0.43 N/A N/A

3 N/A 93.50 0.41 r2=0.379,
(p<0.05)

N/A

4 N/A 86.78 0.41 N/A N/A

5 N/A 72.16 0.33 r2=0.420,
(p<0.01)

N/A

Table 1: Overall correlates per speaker.
(N/A: No Association)

Correlation coefficients were computed for five speakers,
showing the relation between the set of Keigo formality
ratings and the set of addressee status judgments. Two
speakers showed slight correlations than others (Table 1),
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the other three speakers did not show any correlation
 From this result, it appears that Keigo may play a
 judging relative social status, but the role is far

dominant, and Keigo is not sufficient on its own,
t other cues in speech communication, and we must
re investigate the role of acoustics. There is a need
re detailed observation of correlation of estimated

 from judgment and acoustical amounts.

 is still a concern from the Keigo effect. In order to
 out the Keigo effect, both the S score and the
nce between the F score and the S score (S-F score)
nalysed with acoustic correlates. However, the
icance level of the correlation between the means of
ore and the means of BW1 among speaker is very

(p=0.214). Since the means of S score and BW1
d better correlation, the S score is used for
ing evaluations. Figure 1 shows the means of S

and the means of BW1, computed for each speaker.
this figure, we can see that a speaker who has
l wider BW1 is perceived as likely to be speaking to
rior. The association between overall BW1 and the
of S score across speakers is strong and positive
35, p<0.01).

re 1:  BW1 vs. S score (overall) across speakers.

ver, within each speaker, this tendency is not
ed. (Table 1, Figure 2, 3.)  In case of speaker 1 and
o showed slight association in Keigo use, no

icant correlation between BW1 and the S score was
ed. Moreover, speaker 3 and 5, who did not have
BW1 generally, showed a negative association
en BW1 and S score (speaker 4 showed a weak
ve association, as well, though the significance level
s not enough). When the correlation is computed
 each speaker, it shows contradictory relationship
t the overall tendency among speakers.



Figure 2: BW1 vs. S score (Speaker 3).

Figure 3: BW1 vs. S score (Speaker 5).

The results suggest that perceived positive politeness is
more likely to be correlated with BW1 than with the other
parameters. These results may be interpreted as follows.  If
a speaker has overall wider BW1, then he/she will sound
more polite, showing intimacy in a natural manner,
whereas if a speaker shows wider BW1 beyond his/her
normal range within his/her speech, this voice quality
change may be perceived either as an act, or as insisting
on intimacy, rather than as polite. This association is
detectable when we can estimate each speaker’s BW1,
which falls within a certain range. However, as the data
show, how people judge the correlation between politeness
and breathiness is still questionable when information on
BW1 of a speaker is not available. This question may be
resolved by a study of large corpus of many speakers.
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