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Today’s class

* What is vowel devoicing in Japanese?

* Vowel devoicing in Tokyo Japanese (Tsuchida 1997)
* Social factors (Amino et al. 2018)



Vowel devoicing

* High vowels /i, u/ get devoiced in the following two environments.

1. Between two voiceless consonants.
/i, u/ 2 [—voiced] / [C, —voiced] __ [C, —voiced]
ceg. & (E) ‘grass’ /kusa/ = [kwsal]

2. Between a voiceless consonant and a pause (. or . ).
/i, u/ 2 [—voiced] / [C, —voiced] _ #
* e.g. TY ‘coP’ /desu/ = [desw]



Japanese consonants (conservative)

Bilabial Alveolar Palatal Velar Glottal
Stop o (IF) | b(1F) | t(F) | d(F) k(HY) | g ()
Fricative s(&) | z(X) h (%)
Nasal m (E) n (7F)
Tap r(b)
Approximant w (1) y (%)
o [£1T /p/: [p] « PMT /k/: [K]
e =17 /t/: [t], [cel, [c] o (X917 /h/:[h], [¢], [$]
« =17 /s/: [s], [¢]




Waveforms

e \/owels have the highest relative

amplitude and periodic waves.

Zsiga (2013): Figure 7.8
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Waveforms and spectrograms




Vowel devoicing

* Is it vowel “deletion”, rather than vowel “devoicing”?
« /i,u/ > @ /[C, —voiced] __ [C, —voiced]
e /i,u/ > @ /[C, —voiced] __#

* It is NOT vowel deletion!
e TEML (BYFE) ‘accurate’ /tekikaku/ > [tekikakuw]
e oM< (FTA) ‘long-waited’ /seQkaku/ = [sek::akwl]
* [kik] and [k::] show different waveforms and spectrograms.



Tsuchida (1997
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Figure 3.3 Waveform and spectrogram of [tekikaku] ‘accurate’ Figure 3.4 Waveform and spectrogram of [sekkaku] long-awaited'



Vowel devoicing

* Is it vowel “deletion”, rather than vowel “devoicing”?
« /i,u/ > @ /[C, —voiced] __ [C, —voiced]
e /i,u/ > @ /[C, —voiced] __#

e It is NOT vowel deletion!

« TL&D (RR) ‘weather’ /kisoH/ = [Kligo:] (narrow)
e K L&D (BEXE) ‘bitter smile’ /ku$oH/ = [k"“weo:] (narrow)

* Coarticulation: [k'] vs. [k%]
* They cannot be phonemes because it is against native-speaker intuitions.



Vowel devoicing

* Does vowel devoicing always occur in the two environments?
* 2 No
* Vowel devoicing is gradient (not 100%).
* Some factors completely block vowel devoicing.

* We will see these factors.

Voiceless fricatives and vowel devoicing
/h/ and vowel devoicing

Consecutive devoicing

Pitch accent and vowel devoicing

Social factors (dialectal variation)

Al



(1) Voiceless fricatives

* Experiment 1 in Tsuchida (1997)

* Tsuchida recorded one male Tokyo Japanese speaker.

e Stimuli: CVCV words, including nonce words

(t
k ‘ d
g lofys [ ¢
G dz
\n

e Carrier phrase: LML IS L LY,



(1) Voiceless fricatives

1. Stop-Stop
* [kite], [kide], [gite], [gide], [kote], [kode], [gote], [gode]

2. Stop-Fricative
* [kise], [kize], [gise], [gidze], [kose], [kodze], [gose], [godze]

3. Fricative-Stop
* [¢ite], [¢ide], [¢cote], [code]

4. Fricative-Fricative
* [gise], [¢idze], [¢ose], [codze]

5. Stop-Nasal
* [kine], [gine], [kone], [gone]

6. Fricative-Nasal
* [¢ine], [cone]



(1) Voiceless fricatives

* Non-devoicing environments:
0%

Table 4.1 Percentage of tokens that were devoiced in unaccented words @ D evo | CI N g e nVi ronments:

[i] next to a voiced C [i] between two voiceless C’s ° StO p-StOp StO p-Fricative
[o] in all environments ) - ’ o ’
[kide], [fide], [kote], etc. [kite], [kise], [fite] [IB<3L= Fricative-Sto P 100%
0% | 100% 23%

* Fricative-Fricative: 23%

* Vowel devoicing is less likely to
occur between two voiceless
fricatives.



1) Voiceless fricatives
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Figure 4.13a Waveform and spectrogram of [fise] with a voiced vowel Figure 4.13b Waveform and spectrogram of [fise] with a devoiced vowel



(2) /h/ (lh, ¢, ®])

* Experiment 2 in Tsuchida (1997)

* Tsuchida recorded the same male Tokyo speaker.

 Stimuli: C,VC,V words, where C, is [h, ¢, ¢].
[P u
k|1
HE N
e Carrier phrase: LML L LY,



(2) /h/([h, ¢, ¢])

e [kidw], [kici], [kihe]
e [kodwi], [koci], [kohe]

* [gipwl], [gici], [gihe]
* [goodwl], [gogi], [gohe]



(2) /h/ (lh, ¢, ®])

Table 5.2 Devoicing rates of vowels followed by allophones of /h/ in

accented words

ki¢u kihe kici [i]'s adjacent to [g]
all [6]'s
dvrates | 0% 0% 0% 0%

* Vowel devoicing never happens
when /i/ is followed by an
allophone of /h/.



2) /h/ ([h, ¢, ¢]
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Figure 5.2 Waveform and spectrogram of [ki¢u]
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Figure 5.4 Waveform and spectrogram of [ki¢i]



(3) Consecutive devoicing

* Experiment 3 in Tsuchida (1997)

* Tsuchida recorded the same male Tokyo speaker.

 [C, —voiced] /i, u/ [C, —voiced] /i, u/ [C, —voiced]

* Do both vowels get devoiced?

e Carrier phrase: LML IS L LY,



(3) Consecutive devoicing

e Stimuli (Unaccented: LH...H)

< =

* [pw] Sy (%) ‘wheat-gluten bread’
* [dpwkw] 5< (F8) ‘good fortune’
* [pwkuwei] S< L (BlED ‘adverb’

e [dwkuweiki] AL LE (EX) ‘double’
e [bwkweikika] S <K LEA (EZXMIE) ‘makeit double’




(3) Consecutive devoicing

* [Ppw]

* [dpwkw]

e [dwkwei]

e [dwkweiki]

e [dwkweikika]

~
a))

/S\ <

A< L

M LE

/S\< L%b\

* Alternating vowels are devoiced.

 Red: Devoiced
e Blue: Not devoiced



Consecutive devoicing
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Summary of Tsuchida (1997)

1. Vowel devoicing is less likely to occur when /i/ and /u/ are between
two voiceless fricatives.

2. Vowel devoicing does not occur when /i/ and /u/ occur between a
voiceless consonant and an allophone of /h/ in conservative

phonology (= [h, ¢, }]).

3. Consecutive vowel devoicing environments show an alternating
devoicing pattern.



(4) Pitch accent

* “Vowel devoicing interacts with accent, although to a much smaller
extent nowadays than in the past.” (Vance 2008: p. 211)

« TOOF]1 - Initial-accented (red = devoiced)
o f=HF > /tdkako/ (HLL)
o 5»&F = /fusako/ (HLL) or /fusako/ (LHL; accent shift, but marginal)

o & { F = /kikuko/ (HLL; alternating pattern)
- & o Z /kiQko/; nickname



(5) Social factors

* Amino et al. (2018) examine
social factors that affect vowel
devoicing.

* Gray: Vowel devoicing occurs
frequently (e.g. Tokyo).

* Dark gray: Vowel devoicing

occurs infrequently (e.g. Osaka).

Amino et al. (2018): Figure 1
Reprinted from NHK B A& :&

E70t2 MEEH
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Vocalic vs. Consonantal

Osaka Japanese

Baba Nobuyuki; Leader of the Japan Innovation Party

— » HABTEZ TV BENSD
ZERNET,

c FFEMEZZIZIHAEBRVE
9,

c—E Y FESETVL

https://www.youtube.com/watch?v=i2AiypztgzY < o
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https://www.youtube.com/watch?v=i2AiypztgzY

(5) Social factors

* In this study, Amino et al. analyzed data from the Corpus of
Spontaneous Japanese (CSJ).
* Academic Presentation Speech
e Simulated Public Speaking

e HARZEEELEEO—/VX (https://clrd.ninjal.ac.ip/csj/index.html)

* This corpus was developed by the National Institute for Japanese Language
and Linguistics (NINJAL), the National Institute of Information and
Communications Technology (NICT), and Tokyo Institute of Technology.

« Fee: ¥250,000 (= $2,500 if $1 = ¥100)

28


https://clrd.ninjal.ac.jp/csj/index.html

Eng LE*:_/\O

Japanese I NINJAL

Center for

Language Resource

Development,

NINJAL Corpora | Tools | Subscription | Reports | Events

Corpus of
Spontaneous

Japanese

MENU Home > Corpus of Spontaneous Japanese > Outline
O Qutline o .
verview
|
O How to Apply The "Corpus of Spontaneous Japanese" (or CSJ) is a database containing a large collection of Japanese spoken

U . language data and information for use in linguistic research; jointly developed by NINJAL, NICT and the
sage fees
2 Tokyo Institute of Technology, the CSJ is world-class in both the quantity and quality of the available data.
Notification of change
Q&A The corpus has been used for a wide variety of research purposes such as spoken language processing, natural

language processing, phonetics, psychology, sociology, Japanese education, and dictionary compilation.

O Released Data(8th The Corpus of Spontaneous Japanese" is available to the public via two methods, both online and as a USB

dition) flash drive set. Requests to use the corpus for commercial purposes are considered on an individual basis, so if
edaition

that is the case please contact us at the address below.
Major changes in the
8th edition

i i Offline Versi Ct od
Mo e I Online Version (Free) I ine Version (Charged)

AP OO
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https://clrd.ninjal.ac.jp/csj/en/sample.html

Academic Presentation Speech
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https://clrd.ninjal.ac.jp/csj/en/sample.html

(5) Social factors

* Amino et al. analyzed data from
226 speakers (F: 63, M: 163).

e 22.2 target vowels per speaker

* D;: Dialects with frequent vowel
devoicing

* Dj;: Dialects with infrequent
vowel devoicing

Table 1 Classification of speakers into groups. Dg and
Dir stand for the dialects where vowel devoicing

occurs frequently and infrequently, respectively.

Dialect
Group Population
Speaker Parents
1 Both Dg 60
Z Dg One Dg, one Dir 55
3 Both Dy 19
+ Both Dy 66
5 Dir One Dg, one Dir 21
6 Both Dg 5

| would belong to Group 4!

31



(5) Social factors

Frequency [Hz] Amplitude

Frequency [Hz] Amplitude

e z 2.2 : 0.11;
Time [s]

Fig.2 Examples of the analysis: (a) /kite(irur)/ (coming), (b) /tokurte(:)/ (specific), (c) /kakmtEo(:)/ (extension),

(d) /tOkILII?SO(Z)/ (characteristics). Only (c) was judged as ‘voiced.’

32



(5) Social factors

Table 1 Classification of speakers into groups. Dg and Re SUItS
Dir stand for the dialects where vowel devoicing
occurs frequently and infrequently, respectively.

Table 3 Average percentage of vowel devoicing (Pyp)

Dialect with standard deviation (S.D.) for each speaker group.
Group Population
Speaker Parents Speaker groups Average percent devoiced (S.D.)

1 Both Dg 60 1 96.3 (6.32)
2 021 (9:50)

2 D One Dg, one D 55
i i 3 89.4 (10.34)
3 Both D 19 4 70.7 (19.02)
4 Both Dy 66 : e rn
6 84.8 (17.46)

5 DIF One DF, one D]F 21

6 Both Dg 5




(5) Social factors

* D¢ speakers (Groups 1-3)
speakers show more devoicing Results
than D speakers (Groups 1-4).

Table 3 Average percentage of vowel devoicing (Pyp)
with standard deviation (S.D.) for each speaker group.

Speaker groups Average percent devoiced (S.D.)

* Parents’ dialects affect the
percentage of vowel devoicing.

e 1: Both D =2 96.3%

96.3 (6.32)
92.7 (9.50)
89.4 (10.34)
70.7 (19.02)
87.2 (13.09)
84.8 (17.46)

NN B W -

* 3: Both D,y > 89.4%
* 4: Both D,y > 70.7%
* 6: Both D, > 84.8%



Experiments vs. Corpora

Experiments (e.g. Tsuchida 1997) Corpora (e.g. Amino et al. 2018)
* Pros * Pros

e Controlled stimuli * Spontaneous speech

* Understudied languages/varieties * Enough amount of data
* Cons * Cons

* Non-spontaneous speech * Uncontrolled stimuli

* Not enough amount of data * Only well-studied

languages/varieties



Summary

1. Vowel devoicing is less likely to occur when /i/ and /u/ are between
two voiceless fricatives.

2. Vowel devoicing does not occur when /i/ and /u/ occur between a
voiceless consonant and an allophone of /h/ in conservative

phonology (= [h, ¢, }]).

3. Consecutive vowel devoicing environments show an alternating
devoicing pattern.

4. Pitch accent and social factors affect vowel devoicing.
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https://www3.nhk.or.jp/news/easy/k10014206431000/k10014206431000.html



https://www3.nhk.or.jp/news/easy/k10014206431000/k10014206431000.html

ItEEDERICHEE (9/26)

i R
* [kikwkotoni]

e Which vowel is devoiced?

e [ < (unaccented; LH)
* [kikwkotoni]
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