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Vowel devoicing in Osaka dialect — Analysis of speech data from newspaper scripts —
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Abstract  Japanese vowel devoicing has been studied from the point of view of both computer speech processing and speech science.
Present knowledge of devoicing is based upon data of Tokyo (standard) Japanese. However, since frequency of devoicing occurs less often in
the Kinki dialect than in the Tokyo dialect, information on various dialects in which devoicing occurs less frequently is needed in order to
have fully applicable speech processing techniques. Recently, we have examined vowel-devoicing phenomena in the Tokyo- and Kinki
dialects using traditional methods of speech analysis, as well as fiber-optic viewing of the larynx. In this paper, we present results of our
recent studies as well as preliminary results of a newly-started speech data analysis of newspaper scripts.
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Table 1. Average devoicing rates for the Tokyo-dialect speakers
(T1-T5) and the Kinki-dialect speakers (K1-K5).

Speakers |Unaccented| Unaccented | Accented | Accented
Normal rate| Fastrate |Normal rate| Fast rate
T-1 67% 94% 66% 75%
T-2 71% 2% 40% 56%
T-3 61% 77% 69% 75%
T-4 75% 84% 75% 75%
T-5 83% 92% 65% 82%
Average % 84% 63% 73%
(Tokyo)
K-1 86% 95% 76% 86%
K-2 74% 77% 73% 75%
K-3 42% 42% 2% 44%
K-4 69% 68% 69% 69%
K-5 23% 25% 13% 7%
Average 59% 61% 46% 56%
(Kinki) .
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Figure 1. Devoicing rates as a function of speech rates

(mora/sec.) for each participant. Triangles and circles indicate the
Tokyo-dialect =~ speakers and the Kinki-dialect speakers,
respectively.  Devoicing rates in normal and fast speech for each
participant are represented with filled vs. unfilled symbols,
respectively.
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Figure 2. Devoicing rates as a function of consonantal
environments for three different groups (the Tokyo-dialect
speakers and the two groups of the Kinki-dialect speakers who
were grouped in terms of devoicing rates: “high frequency” and
“low frequency™). “St”, “fr-fr”, “-h” stand for when a stop was
at least on one side (V_stop or stop_V), when fricatives were on
both sides (fricative_V_fricative), and when there was a following
/h/ (V_h), respectively.
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Table 2. Average devoicing rates of the Osaka-dialect speakers.

Speakers | Unaccented | Unaccented | Accented | Accented

Normal rate | Fastrate |Normal rate | Fast rate
O-1 2% 0% 0% 2%
0-2 17% 17% 2% 27%
0-3 42% 17% 17% 21%
0-4 52% 52% 69% 3%
0-5 56% 73% 33% 65%
0-6 56% 67% 58% 63%
0-7 60% 75% 46% 63%
0-8 63% 65% 52% 58%
0-9 71% 77% 69% 73%
0-10 79% 65% 58% 1%
R 50% 51% 40% 52%
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Table 3. Frequency counts of the tokens produced with a
devoiced vowel for each target word. The 12 Osaka-dialect
speakers produced a target word once so that the total number of
the tokens for each target word 12.

Test words Cl1-C2 Frequency counts
kitee (JRE) k-t 11
shikee (JEJH) s-k 11
shitee (8 7€) s-t 11
--shiten (- /) st 11
hiketsu () h-k 10
hitee (&) h-t 10
nanakikee (£ % 5&) k-k 10
kisee (Jif) k-s 10
--shikee (--F%) sk 10
kikee (F77%) k-k 8
--kitee (--3E) k-t 8
shisee (£ 5-S 8
saihitee (B E) h-t 7
--kisee (--H ) k-s 7
kyohiken (£ HE) h-k 5
hisen (FEHL) h-s 3
--shisee (--FTEL) s-5 3
hihen (K{R) h-h 1
kyuuhisee (5% 4) h-s 1
polihihen (A U £ ~2) h-h 0
omakihebi (A~ F~E) k-h 0
kihen (K1{R) k-h 0
--shihee (--#5#5) s-h 0
shihee (FA£%) s-h 0
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