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The effect of speaking rate on the voicing variation in Japanese was
(A)the
vocal reduction of /u/ preceded by voiceless and followed by voiced consonant,

examined by experiments. Three kinds of variations were investigated.

(B) the devoicing of /a/ between voiceless consonants, and (C) voicing of /h/.
The followings are the main results. (A) occurs at the fastest speaking rate,
vhile (B) occurs at the rates faster than the normal one. As for (€),it occurs

frequently in the speech of normal speaking rate.
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ano saha kuba "~ ano saha kuba
Fig. 1 Two tokens of /anosahakuba/ with devoiced
/a/ (on the left) and devoiced /a/ and devoiced or
reduced /u/ (on the right).

Fig. 2 LPC spectra of devoiced /a/, voiced /u/
and devoiced or reduced /u/. The same material as
in Fig. 1.
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Fig. 3 Two tokens of /saha/ with (on the left)
and without (on the right) the voicing of /h/.
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Table 1

nation of the first four elements

The structure of speech material for the first experiment. The combi-
makes

156 different nonsense test words;

/kubuka/, /kubaka/, /hasuguka/, /sahatsugaka/, /hasakuraka/ for example. Note that
in Japanese the consonant /d/ never occurs with the following vowel /u/. The com-

bination of two rates of speaking and
tokens.
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Fig. 4 Voicing reduction of /u/ as the function of
the preceding consonants and the speaking rates. The
lines without marker represent the judgement by the
criterion one. The dotted line stands for the result
of normal speech and the broken line for the fastest
speech. The lines with markers represent the judgement
by criterion two. The real line stands for the normal
speech and the dotted line for the fastest speech
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Fig. 5 Voicing reduction of /u/ followed
by a syllable containing /u/ as the function
of the following consonants and the speaking
rates. The same manner of representation as
in Fig. 4
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Fig. 7 Devoicing of /ha/ and voicing of /h/ in

the frame /ha_ka/ as the function of the speaking
rates. The real line stands for the result of normal
speech and the dotted line for the fastest speech.
A and H represent the devoiced /a/ and the voiced
/h/ here and elsewhere.
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Fig. 6 Voicing reduction of /u/ followed
by a syllable containing /a/ as the function
of the following consonants and the speaking
rates. The same manner of representation as
in Fig. 4
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Fig. 8 Devoicing of /ha/ and voicing of /h/ in
the frame /saha_ka/ as the function of the speaking
rates. The same manner of representation as in Fig. 7.
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Fig. 9 Devoicing of /ha/ and voicing of /h/ in
the frame /hasa_ka/ as the function of the speaking

rates. The same manner of representation as in Fig.7.
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Fig. 10 Devoicing of /sa/ in the frame /saha_ka/
as the function of the speaking rates. The same
representation as in Fig. 7.

Speaking | Pulse Speaking | Pulse
rate interval rate interval
R1 1. 39 sec. RS 0.49 sec.
R2 sec. R6 0.42 sec.
RS . sec. R7 0.37 sec.
R4 0.57 sec.
Table 2 The intervals of electric pulses used

in order to control the speaking rate in the
second experiment.
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Fig. 11 The duration of /sahakubaka/ uttered with
seven different speaking rates. The real line stands
for the mean duration of ten tokens. The broken and

the dotted lines represent the maximal and the minimal
durations measured.

/Ini/OBHE®BHEEDOD2Y LIV KLU h

REHT B2 A NACAMEE CRELB IR
LW, BN EhEEBDDhERELREBELO
HYo&F Uk, THWHETURIZEDLD
TBZVHEE. RTUEDHLDTUPYLVEETS
2, R3.RA LYV EFI OBWMBIZIL
%z, Fig.11&/sahakubaka/OXFEHEREO
EHE -SRKE-S2HhERUDT. /sa/OFF
HBHEDS/K/OFEOHABIETTRHUEL L



[%] so0f

R4 A5 R6 R7
Speaking rate j

Fig. 12 Voicing reduction of /sahakubaka/(real line)
and /hasakubuka/ (broken line) as the function of
speaking rates.
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Fig. 13 Devoicing of /a/ and voicing of /h/ as the
function of seven speaking rates. 1:/salla/, 2:/shha/.

3:/hasA/, and 4:/Hasa/.
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