VNFRAT 4 TEMC LD AFREORFTF - BETEONEOYEE
—hERFEST SN RE 2 PE - FREOFREEZPL -

R B
i
[

LIXLHIZ

1- 1 BEE DA T = ) —H5nEE

WERFL, BASETIHEYT (EREFD &®EF EFTE) 0207 Y —~
DN FIREDS, HARDSFFELX RIS & VOT (voice onset time) R K
(aspiration)] & [/ (voicing) J. TiEF (fortis)| & [#kF (lenis)) A EHRZF
L2 TNl 2DOHT IV —Z5HIN TS (Lisker and Abramson, 1964;
Lisker and Abramson, 1970; Liberman &, 1967), ¥£7=, #7 IV —DEIF L TYH,
BROBMNSTFL - TRARZZLDHY, 25 LIEEISNERETFOFE LD
R 72D,

FERD (2004) THE L7 L SIC. AASEORET & FEAFEE T DEROM
BEMRRT B, v /NF AT 4 TEMERR L=, ARHE - HETOREHD
BEDROUELBRETHHDOTHY ., PEEHLO AAGEEEE LR E Ui
HIFFRD—R TH D,

1-2 FEREBED A ABURIE O
FERE (LEEE) 25 L T2 Ax N AAELEET I8 HAREES/b/, /d/, /e/
LATEEEE o/, Y/, K/ DR L TEREE LY, ZORA B =R AZONTIEE T
FEER S (2004) CEEMCHSHE LT, AR TIHFICRTEZ TV ARTHICE 5 (™
1 B8, BT/t &/d/ 2B LTOBR, /p/e/b/. /k/ L/ bEAHITIFRET
bB, -, A EEEWS FIEIAAEOSR L LTRABRTAVTS),
WETEE L, PEECHASY - ESESAMIC 2> TOBDICK L, B

1 ARFFEDO—ENITERL 1 6 FESFEUIIAFREEHIEL L TiThhve, £/, TRl
(2004 ) THE L7 BER TORELBWHRE 1 OB ST 2,
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AECITASETE - EETEPRIBFEL 2o TRY . ZOHFRITITVOT DEFL A3
H3,

FERAAEFEEOHREOMEEE L DD LH1 DL SiZ/h5, FETE
EEARE/U/ L ERERE/(/D2HT IV —ThHY . AFEERE/d/13/t/Dh
TV —DRFL UTHET S5 T, BRERIIFIFARL 2oTORY, —

5. AASBIIESERE/t/ LAERRE/A/ D2 A7) —ThH Y EEERE/L/
Wt/ DATIY—DREL LUTIHET S, 20X S IZBAGEL FEEL TIIFHF

B - AT Y SERBRRS>TWB DTN, PERDO AL BAAGELFET
BEE, REL DB EZHORENRH B,

-« VOT -+

| D t t’

B1 BASELAGEED
A7) SFROER

H AR d t (t’)
O ©

FTHREEL RBDIIEPOTRLULEHESTH Y, BETIATIY —DEER &
LTRSS ENTVRD T8O EFRFHEE LTI T 34BN H S, b
H—ODMREIIOND & ZATREETIIAT IV —HR o TVWEVVE, BA
BOPTIRRILER L LTRAET 2 LERH B,

BIZIE (443 (B)) &) BABEFROHE, —BBD (¥ (33ERCH B,
AAGEDFEEOWREIIATIL LI L /U/TREIND Z ENE, ZOEFT
AAZGETHIEEETH VOT BBV FDOAT T —IZB L TV B -5 ER& A
EghIe, —F, Z&BD (4] THEH, BEPEROLAEREEFIIAERIL
THIENBBIIR BEFERTHD, OFFEBETHAIITGEOHT Y
—DEETHL & V0T BRWFD/t/DAT IV —IZBL., Thi BAEDOHT I
U TIIHT [F) EHBLTLED ZEMREN, Bz 1443 (RR))
twiﬁﬁ%ﬁwffﬁyij&Wﬁfé:t@w&woit\%%Tém\:
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FHD (5] %/0/THEL, BRIIHDDDPRIM RHRREFIRDHZEMN
ZVDOHLEEOEENHLE TWBDTH D,

1-3 HE - FROEE

SEIFABEEZIT - DOIFHELREDES TH D, I IHAEEETNEIh TS
HISTH Y, MO EREIH D, RFSEASOL O RERMICRRD S
ETIIAV, EFENEENBIFFELRENIHET 5 L. EILES, AibEaE.
FERIEEE, IIHEEEED 4TI/ D, FRIZLEEICH Y, IRETELEERICR
+5, BLEFEI VDY AILREEL TR THY . dbat. Rk, wHe, mE, R,
BE, K BETIOREBIUOANTY IVEO—HTERIW TV, E-8=
A (BT, S &%) LWAtE TERINTWAORE - & HILREIEV S8
EENTWAH, UK, FEEDSELETOREERBIERT LTS, EAE,
FILEEL S HIC TR AR FEFE (RIFLORIE=ELE) LPEEEE (U, T
RIS S ORISR ORI, BRS. BREOER, IWEOEENSEND) IIHT5
WEE LD,

3. ¥

PEER S (2004) TR~/ X S ICBATEOF - MEEOFINBETE2LF AT 4
TEMDSRR SN, TONAL, GEE BABORR - B, B - BEOK
REPBHEEZ5H Y3 < LFGETHER L= [RBA) 0By, BEOMERY s A4
AR EFBEDERDT 4 — K3y 7 %4TH THEEEE, FHRIIUIOVTDY
ARETAL— RN 7 %1TH [XOHE) O30 BR>TW\D, ZO%EY
PREH D, HEHOBAEIRRTRFZEELRE U, BREITo7—, FT.
WEREOESFE/v/, /t/, /k/ EBFETE/N/, /d/, /g/ 0688, 3 FHOBEWE
78 AN, AENERNEFHETL TL L SHBEERTH 7=, ZOFERTIL,
TV TR MBA LT SRR b7 X PONETITV, 38 &R DFEREOR
WZEHE L,

3-1889

ZOEROBANL, LREAREEL THFROVRTRAAEFBRE L, <
WF AT 4 TEM OB LG L 2FEMRERE L., PR EFEEE IR
ZERYE - EETOBXIRYIZOVWTHALITE - L THD, BRSNS
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. LT3 HThB,
O Erefds LUMRTEOEHR,. EPEROBIZL 2FEEHMROEROR
7t
Q@ MHFEORERLNBIZL2FEHMREORT,
@ WHTFEIHETHEIC L3 EEDROERDRE,

3-2 Hik
- FIRSE O : RS (2004) & AR TH 2 HHERDT-DEHET 5,

T L BAFEEIERSLLCWATFE//, /t/, /k/ & /b/, 14/, [e/ % b LI 3 HDE
BURAHIMGEES 18 3BlE-oT=, T 7By MITHRBICH— L=, B3B8
89570, T8/K/,/¢/,/v/, b/ &S 585 /a/,/i/,/v/, /e/, /o/ D 5FE,
/t/, /d/ DEGREFAZDWTIL, ZITH1TA - _BROTENRRLRD=0i3/a/, /e/, /o/
D 3FEE L, HEEMROWHELSND 2 FOFEI/n/ITH—L., IHELLTE
WE2IRVWEHER L ETRICEE 28V BT, BRELSTMILEERA, 3P,
BRIEBLE B h==, Zh=, ==5h), FLVERIZR-1 28BIhi0,
Fi-, 3EBF - EBRO/ /IO TL, FRoOFHILE, SEFIEAV R, 3.
P, BRINTN26EHY ., BET8FETH D, 78 DRIGEES ) =—110) DAT 8%
FHTHRE L, RESIXA4SEEEIMRETH Y. 0 RIEELE OB 14 ¢
30 ROEFBHE DLt 1 £ THD, BHKEEDL 1 BIRITEHEOFTHF T, 2EBIX
BHOEETESE L, TFREY 7 MIT7Y v 7 2D L-Voice) Z{FEAL.
Yo 7Y U EBE 44, 1kHz, 16bit DWAVE 77 A VEVERR L. 1 EH 2[EEDEIC
13 1.5 DOR—e AT, T, SHBEERIC 4 BOR—X% AN/, HEGEET
NREZ A E DML bD% 2FER A YA MEB YR B L, #EREOREN,
TYVTAMIAVAR D, RARTRAMIBYR b, BN, YT R MB
YRR, RRAITAPYZAMIA YR MW, 728, FEEIXCD-RIZIRIELT
8 L=, ERIIHFBREOMILEETIThhi-, #8&iL. /~—YFravy
2—FERBRBRO~Y 7+ TEFZVTERET7-
- B

HREIATEEL BB L THHERFET, BAEEER L TV AUHRPROFEE 1
44 ThD, BAFEOFEHMITL 042 1 ETHREL~V (2F4), 4855150
ATk~ (154) THhD,
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k t d p b
Eio == == | A== == | N== | R==
FXX | FXX — — EXX | EXX
sxx | 7%% | — | — | 7xx| 7xx

AR AR VAR VARSI VAR,
arr | G9F | b | K| #F | A

P | oph= | =H= | =4z | =F= | == | ==
XXX | XXF¥ | — — XEX | XEX
RIX | XTF | — — | 7% | X272

VAW VA WA e VA WiV VAV
Fat | FIF | SR | FEF | RS | SR

R | == == == == == | ==
AXFE | XRXF¥F | — — XXE | RXE
xx7 | xx7| — | — |xx7| 227

WLAWIZAPVE A Ve APV PR
FHa | FFa | Fre | TR | SR | TR

3-3. WRLER

QA 2B L UMR T E OB, BTEROIBIC L 2¥EEHROER
Bk, BHEBLUETERLY T LORR. MREFEMN. EREFENDOTF

—H & F- 24T, ROFTxOHHHLOIIONEE - FEEEFE L LICL

7= Fisher DEEERE TS5 N/KETHR L R-T-HLDTH B,

." 5 ] A ‘J:UEE SRMZRER

ZYFA L A P72 b FEHR
£ 85. 72% 90. 04% 4. 3%
i 9. 20% 98. 81% ~0. 48%

EPER 72. 14% 81. 27% 9. 13%*
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FHES | SI5AF | SAteAr | SEER

®| /k/k/e/ 98.5T% 99. 29% 0.71%
B | /t/k/d/ 100 % 100 % 0 %
/o/ &/b/ 99. 29% 97. 14% -2. 14%
| /k/&/e/ 75. 00% 85. 00% 10. 00%
;; 1/ %14/ 83. 9% 86. 31% 2. 38%
B | /o/&/v/ 57. 50% 72. 50% 15. 00%

FERICOWTIFBRNST TIZ 1 0 0%V EERTH D, VWhoid [KH) RIET,
B o7 FEBHFIERY, ZOFAEIZERS (2004) Th, E-ABRFEBREICHLT
TN TV AR UERTHORIRDRER L o T3, SalkDi@y | EEROMEEICS
WTit, AASEOEFRFHIIARILLTRY ., AFFSIIESE ThH5, LHENE
[E - EXREORXBE AAGEOESTE - A TS ORJINREELTWT, s
LTOREERY %;'%o)ii YTEOIIHER S RRTE D HDOTHY . URDOFER
THA A9,

EPEROBRIL. thoHF THRBETH 728, ERICET 3, MSRELRH
bkl L THFEIRIISHEICHEETH D, SEITHEBRER 1 44 L7R0W,
hOHE THRBRDFER L 2o TWA I L 2 EX B LFEHICEE L b0 LT

&, B - BROWEEOFBIIRERDRNH D Z LRI TNS,

@ BHTEOWHELNEC L 3EEHROBRE,

ERDOFRERITI LEEOITR L= L Rk, MIEERNE L B> F 8RR,
EFRERICOVWTIEL, AR FENERFENIL > TRERBKE K BRoTW5,
EEFEO/K/, /t/, /p/i3EEP, FEBRIZBWT MEETER ITR3FET. kK
BEEFEEICL > T, BEEIIRWVFIRANIBYNE L RBETHS (&@-10Ds
QD). PERFZENAAE EEHE AR L EENSH S L FHRENh
BRTHY ., BETIIEAN2L, BOBHOERNRT 4 — Ry 7 B8 LYV
BEATORITIIR LRV THD, BRERD L. BFERD/K/ &/p/ITiTE
BRFEHRPBENTEY ., ZORGERETATRE LY, /t/IZoWTrisgEom Lk
RonBHbDD, DT THD, tOHE TORE TII/t/IZO0T H AR D ShEMN
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BN TWAEITHZ, HE THOLIVLSRNR DIeh o DX 5 % OREEED—
DTHD, SEHFHELI=w VT AT 4 7EMILREEIC X S B CRIBEREERE L.
REEE#1TH T & THHEFBE O R ATEREE DFRERET 5 2 L Tho7oid,
/k/ & /p/WCANTITE SICEOIRY V@Y OMEBBNTWB V25, FEEOTE
L EPERODZAOEEEL L= LI-DiL, EBHERO/K/ & /p/DKEREE
PRIZEDBDTH D,

R FYFR B A FFZ B FHHE

/| /K 100 % 100 % 0. 00%
SH| /¢/ 97.14 % 98.57 % 1. 43%
/t/ 100 % 100 % 0. 00%
/d/ 100 % 100 % 0. 00%
/p/ 100 % 95. 71% -4, 29%
/b/ 98. 57% 98.57% 0. 00%
&/ /K . 60. 71% 74. 29% 13. 57% %
B /g 89. 29% 95. 71% 6. 43%
a /t/ 76.19% 77. 38% 1.19%
By 91.67% 95. 24% 3.57%
/v/ 38.57% 52. 86% 14. 29% *
/b/ 76. 43% 92. 14% 15. 7T1%3%

BPEERD/g/, /d/, /D/TOVWTIL, bEbe THFETER ThHhY, LrEEn
AR - BROFINEOE ETHEEND, /g/L/d/IZOVTHE. ZOFRISEL .,
VTR NDBBETH Y OFRIEE 72> TWB, /b/IZHoNTETY TR M TOD
BEHEEIUZ LR 72< (76. 43%) . BIAHEREDRR b7 X M CIIENERICH
LU=, BERODHRIGHES Bz Z LIIEERTH DM, FEDERS/bo/ DX
RV 7ZF7Y) TR N THERRIZEN -0 ThHD, BFLIHMEEORESRY
YERAYeRREN B o - T- D TII e v & BB,
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@ MRTFEIHET 2HFILDFEHROERDR

T THEDROR OGN AETEROEFFE/K/, /t/, /p/ITRY . Bt E DR
BERDHZLITT D, -2 4ICEBPEROEFTE/K/, /t/, /o/ DFBREDOIEE
RHBETT

S8 HERERk HEB HMPAmRt
100% - 100% 4 -

759

¥ so% #1  50%
25% 4 259% o
Q9 =i et e e o, 0% 4
ka ki ku ke ko ta te to|
Xig ma
1- e TR cm—— T l-,:‘- RN —Te

X-3 FETEER/t/ DEEENE

wnD |PmEEp
100% ~

-8. Bt DIFE

259

[= A= @A) ——rmik]
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82 /ka/, /ki/, /ta/, /te/, /ou/, /ve/ DREEEFIZHOWTEE RN HIFF T E 2HR
BB, HERFICOVWTIL, FHF TRAEDHHERNHTNHEDT, FHHIRRE
PETORFNRLETHD,

@ BWEOT—H & DOLEE
LHNTHEETORREI b, FAEE o TVEN, ZHITFEEREICEN S
Bl Tid Wt Bbhs, HEOKHRE 1 44F 1 0KITT TIC 1 FEM
L LTRAELZSFO, [ HEPRIGELTRY, BROHERELENRIR TH-7-
DITHEAB L FEBRFHIDEY Y,

<BEF—H>

BERSH(2004) b eIz, AR - BILKFETITON - HEBROBEZ LTI
+, HREIIRAGEFROVEFEEE T, $144ThD,

ﬁ**o&é%mmFNMr@E&ﬁ& %mﬁfﬁ &&otﬁﬁf%é
FYFR b 71’2 }~7'Z }~ FHEE
2% 75.6 82.2 6.6
FEA 96.5 98.8 2.3
a2 65. 2 73.9 8. 7%
K3, ALTOEROME2 ST ARIELR : %)
HARBCE S Al A PFR B ZEBER
| /Kl 97.1 96. 4 -0.7
B | /t/&/d/ 95,2 100 4.8
/v/ &/v/ 97.1 100 2.9
| ke 67.1 73.2 6.1
;; /t/k/d/ 72.0 85. 1 13. 1%
B | /p/&/v/ 56. 4 63.2 6.8
4. #EbYIZ

AR TER L= VF AT 4 TEIHL,

r2E
—nn
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BB ICKE RN H D Z EVFEHTOERTHRNREIN, 2BREED
REVHIBEHRTI, BLTHLEBTORROBR L 2> T3, SRR
ROIL A, BBUIFITHY, SETEHLWER LTI L OISR
BHH ot L, M HEY Thol b\ ) FEREh o1,

A%b, RIUERZ ST IELERZFOFEANFTE, Thebb, FEFESFS
ERELTIALR, FEREORLDALIHLTHIEML, TS
HIT> TITE =V,

<BHBIHR>

Liberman, A. M., Cooper, E S.., Shankweiler, D. P. & Studdert-Kennedy, M. (1967) Perception
of the speech code. Psychological Review, 74,431-461

Lisker, L. and Abramson, A. (1964) 'A cross-language study of voicing in initial stops: Acoustic
measurements.' Word, 20, 384422

Lisker, L. and Abramson, A. (1970) The voicing dimension: Some experiments in comparative
phonetics. Proceedings of Sixth International Congress of Phonetic Science, Prague,
563-567

FEER(ZEA - /IMRASF - BIGRET - IBKE (2004) PEAPRBAEFEEORH
T EFEORMEIIONWT—IATF AT 4 TEM ORISR L DR, TRAE
REWIZE] 23 B, 31-45, HURHERSKHEREERIGEE

(&> DWLw< - B RFERE L)
(D) WX« BEERRLRFERFEAD)
(IZLZTBY L55 - F#ELKY)
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