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Dependency of the evaluation of Chinese aspirate sounds

on the power during VOT

Akemi HOSHINO

Abstract

The length of voice onset time (VOT) in uttering Chinese aspirated sounds, which are difficult for

Japanese to pronounce, is an important factor in evaluating the quality of pronunciation. In this paper, both
the length of the VOT and the power used during the VOT for 21 single-vowel syllables of six different

Chinese aspirates were measured for 40 Japanese students and nine native speakers of Chinese. The quality

of the students' pronunciation was evaluated using a hearing test judged by eight native Chinese. The results

indicated that the correlation between the quality of the students' pronunciation and the power used in

uttering a sound was greater than to the VOT within a certain range of VOT for all the syllables. Thus, we

conclude that power is also an important factor in evaluating the quality of pronunciation.
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Table 1: Single vowel syllables of Chinese aspiration

BE palp'a] pofp‘o] pi[p‘] pu[pu]
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Figure 1: Spectrograms of unaspirated syllable ga[ka] (left) and aspirated syllable

kalk'a] (right) by Chinese.

2. ARELEIEOMES

FEECHESE LFIEONE LTES bp] (&
<E) / plp] BXE), &RFAL] EBEE) / tt]
BERE), HHE k] (BRKE) / kk'] BRZ),

SEE (k] EKE) / o] (BXE), #BEH
[ts] (EXE) / chits’] (HXE), HthFzs)

(BXE) /6] (AXH) o6findz. £1dh
EEOEXE QBT OEHITH S, I Cidsidh
EiEOREARILCTELDDOu —<vFTHEE VA v
[ I NRZOERESELSOX LTS LY. HE
5RFLOBFTICOVTHEED 4 2DFHiIc 20T,
FHOFFED VOT & Z O RIh g 7 — 23R,
BEEHIC>WVWT, REOLEMS I3 VOT IO AIKET
DTS, ZDOHRP ORI vy —IC bikET S
ZEaRLEY. ARlER 1 KBELUAOELRS, &
HE, HHE, B, SETOBEREOLEEHIC
WT, EOEBBR SN EZhE I HFAB L. &F
O VOT &z it vy - 2@ L, BEOE
= % £ RBINFTHMAEOTE 2 HIE T
PEREOAKEIMETFETH D, ThEHHET 5
L, PABMERRE S MBS S 5. FEEMICE, B
SHERPE (BB S N, BB BV TR, Do
HICBA LA & N 7o XD IRE R I KB O B %

HRT 20 EPICL-T, TERE] ETEET NI
Bah s HRERESHTAMNCE L A4 4 -
THEEZ B3 5 & 2 IcEAH I NI REME TH
3. MEETEWNBRICESTNEEALREA VWY,
X1 3 ESEEE O SRERTIC L 2 B E galka]
() AXHkak'a] () DAY b o s 5 a%R
4. WS, HEIE12161.5Hz, ERIZ ORI
Blackman T, 71 X7 L4 (Display) 30%~80%,
TN exVT 7R e LNLVE08TH B (LITREER.
ga[ka] & ka[k‘a] IZEASSOBREICIE VTN ETHAE
T, MHERAERE CHENS C MR TN S, A
DL galka] TREAHOBEESEDL->TIREAL
TOREHERYICL ZIEHBEPRN TS, WRN S
AR IREBS E TORMIRIERICEL, BEA LYo
Ths. AlloFHRE kak'a] DEAICIE, MR
T BEWL &, FEIREN £ 2511 HEREE
RAZVWKHESENE, CHRIBREBOBEBICL->T
fEot20d 0T, FEREMGINE cORBEE
NI 3B A BIIAEE VOT (voice onset time) &
E5W CoOKTIRI8AMSTH 5. FEEEHLHKED - T,
AHIRESEE 0, EOLENEND,



3. BEMRLEETOFMEAE

AR BV THERNRE Licod, hEZEEE?
I, ¥ 1EMFE L AARAEE0Y, TEESSE
9L TH 5. L OBEIGRER 3 FA40% O B FEE
AhEEEE 8 AICHr T, ERSAKSCHCA
A T3] 2, B-20FERECHEHIALVES
BERELESEOTHO®) & 2] %, o= E

T A BEeR (1] 2200k, ERns—
7%ﬁ5tm SADHEEEE OFHE S AKX S Eh

FoFEE & FHM OB EH0.64LL LD b D, FE
LicE E8IcvA 7 BGAET ET, BPEIN/REFEL
<A HO»SET ETS/NINIVREREE, Zhic
VOT mFEAEL, BULFFMioRKFE O~ 2RV /2.
ik, TEEBEE I ODVTREWVICRETFMLE - 12
R, WCFNoFH M (3] Th-7. RiFOH
reEREL LT3, (1) oRfivE<, 5 AL EodE
EIEEM (3] 2T, Zoftd 2] 2o 55,
TROLEEFE 261 LIEET200RITHA
D.

Frequency (kHz)
5 L

Voltage

Japanese student ca[t‘a]

H2. #EEEE () LHFARE (B) OFREFHIE

FEEAR

EOREFMO VOT AP D /T —(KFHEICDNT 73

4. ':P@nnn =& E$A?E@VOT0)
7 dl 3%

HEROWETE, VOTHETNIEFHIFIIEL, &
SERBCZ, VOTHAEGNIZZFORERIIEHERLE
SETHBEEDbh TV, LiL, TXTOBERE
BASOTEICHLT, HBEOHRINERN S
Y—vbdbHIENSh ot M2 RPEEFELH
AEAFEOFRHEEOER S ca[sal DAy bu 3
ATHB, HMIPEEFES ORI T, VOT 369ms
TH L, EMoFEFIARAFEDOS DT, VOT |
60ms TH 3. HEBEZEO DL Ims BV ITI
D, KEOFMIZ M1.2) Lrkw, K3 3HEEES
HEAAANFEEOFTHEDARE qile'l] DAXT b
ns5aThE HMIPEEEEORET, £O
VOT 12107Tms T 5. Al BARAFHEDFHE T,
VOTiE<mhm,%%@%mmfwu&mofm

L —F, SEO VOT hohtE 3 hEZEZFEO O
;Dﬁm IHhBVOTHIRHWHENFVASTH
3. M2, K3 oFEOFFD VOT EhEZEEE O
BbOEBFEAEEDL SOOI FHESEY, fhofEE

DERE bEAMOFINHRShE Lo, HERED

HEEOFERIEIVOTOES LY TEFMETELL
EWV S FEEICE L T,

1.0 s(Time)

native Chinese speaker ca[t‘a]

ca[ts’a] DARY OS5 A

Figure 2: Spectrograms of aspirated syllable ca[ts'a] by native Chinese speaker (right) and Japanese student (left).
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Figure 3: Spectrograms of aspirated syllable qi[ts‘i] by native Chinese speaker (right) and Japanese student (left).
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Figure 4: Distribution of data for aspirated syllable tu[t'u] on surface of VOT on
abscissa and relative average power on ordinate.
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