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/NPT ZET (3.2%), T - EEFKITEEEN (1.3%) EThH-o7= CLBE HP, F
Fk 30 ARFE TOEREHH Fhtk it M) .

2. REHFEADKER

SCEREF A DY 2015 A (SRR 27 4F) 1SS0 L 72 PRk 26 AR [/INPRAME GEE Bh IR
A Ik DE, 5 64FAEDRED 709%0 THEENMGFE, Ebbhbnx3grE ) LA
KL, 723%70 [HEEORENFE, EHLNEVITHE ] LRZXLTEBY, HELHGE
DOFEH L THENTHL Z EBNbnns. £z, PMEDOARFELNTTELD, HFET
ZTEZTD) LOBIENRAT3% T, TARETZTEZ 2T D) [EEoTns] [Z2DY;
DO D) 72 EOREMEE (325%) % blalo7-. SEFEEEIAEA S Lz k23 4F
FEEOFRERR L HAD L, HEREZERIT R 26 FEFRA D 25K 3% ElEl-> Tk, 4
EFEE#HHZEL T, WETaIa=r—ar2@59 LT 5EREDNL TV HEETR
Rz %.



[BEEOREDO R TR LNWEES Z L I2oWnTIE, TMED Z LIz oW TSR] (75.8%),
THEGEDOEWEMD Z L) (T1.4%), [HREETHEL ST D) (66.6%) IZIRWT4EH
2 [GEORBTEHETHZ L) (662%) BENR-TWVD, L ORENREL A THGE
HLIZY, FEECRFELTND Z &b,

A EFEREHSY A D AR EOLERICHOWT, SMEIHEREARTE S, THRESER
MWETHHRLNT LR LI/NEREEDN 766%THY, D55 7185%DHEMN [F
FICENB LA LEEL TS,

3. INEREEHBICEITSHRE
31 SNEEFBIHTIHEDER

YRk 26 AR [/ INFRONEREIE B MR LA ) AR CTR) ik, REIC W TiE R
WD X D A/ NEREGEREEAC L DN OND — T, HEFKRDOL I RXTT 4
TIREW AR o TWD T ENR ol W OBE N THEf 72 ICAHEDN H 5 ) (60.8%),
[BEFENEFTH D] (67.3%) LEIELTEY, THELZF > THEL TWo | #EIL 34.6%
Thole. L ODHENEBIEFERELFHD, HEICAGELZR TRV TWS Z &b
. ShOINEEEEEMICH T > TOMEE LT, [HEDORES | LEELEHER
51.7% ChHh o7 Z L b b HEOFRE ) m EREGE )M LIRS % OMEE WZ L.

32. KIEBFLFICETLRE

INERE DOFFES IR E NI T 5 HEO R SIIEFICBVWTHETH S, L3} =
£ PHE (2017) ICKDEFEEFHE T/ NFRBE~OT v — MNREDORER, T3x
FEOFE KT 2 AME) [RGEORGHEEICT 2 A1E) [HGEE T OSSN ik 2 FF
STND | ITHRT HHEEMEIERIIZNE 782%, 68.7%, 65.7% CTH Y, [HFEEHD
FEEHPURRZ R o T\ D] 2 & & IRERBICHT 2 B1E] REOFKSHEIEDO LI
22 B1E) TEFOREITHT 2 A8E] OWTIOMICHEWHEE (e o
2% r 12 0.761, 0.610, 0.791) Z /R L7-. ZDZ &I, /INFREEE D RS 7 0O KL Fak
EROZLICRY, BEZ b THEFIEEZIT O WHEM A R L TV 2.

PHIE (2015) 7% 2015 4RIZ 3 L 72/ NERRBAE A~DIEFIZET 57 o — &IV T
b THEOFEFIIHT D BE] IOV TOREMEZEIL84.0% T, EEICBGELZF LIV
HEI1L79.8% ThHHo7-.

UL, INEREEDPEESICHEZH O OICESIEEEZZ T2, FHICHET 5 Mm%
B0 T HESEETORWGEANSZ . =% - b 2 (2016) OAE T, [H5E
HAREEICOWTIEE A TR 5 5 | BE, [EEOREBELZ T TERERRH 5 |
BEIFEHHH 219% Th o7, F£7z, WL etal. (2011) 23 2010 F /NP HE & 515
WZER LT o — FREICBW TS, [EARELZ 5O GERE OMHME 252 1) 7ofkBR) 12
DT 64% DEED Ty EEZEL TV,

INERAMEREIREN TS A A D & LRI T Wiz b b bd, £ o/
W ENLGET 77 O SR FRR N R+ 70 REE T, B H OHEFEOR E0REIHREICEEN



FTRWEFHEEL TV 2OREEFEOL I THD. BEICEEZRLZVWEE Y #HAITS
WA, BAEECHEE ET 2 E A EEAIT O MESCEMITHREL THRVORBIRTH
5 (FEMOHBEMREERHIIZE FIEO D OFRRNIE & A ER. XRE THHME S
A F7 v 7] OEFICEAT LR bR+ RElfReH L), HEOHY HFbEH T, HAD
SERRPPETH 5.
33. REMOHREFIZODLTOERE

B WEE (2019) 1, IRETTNORSLNFARD 3FEA 2 4L DIEFIZLDT VT 7y
NOAROEFE ST LTz, BEZE 6 BAMTS BOT VT 7y MEEOEER] L 5E
BTORBF L LA, HERICBWTHMEICEET TELT VT 7y MIIT#ENE
ol BIZIE, A%le], O %[o]d HAEMICERE TRET 2 HEITEERZICB N TH )
Yy OEEEEDD (AIL77.3%, 01X955%). BEFEHIIMEAEZELH LN, HEVFH
MRZBT 2 Z &7, MERICIRE L TV 2 EBMETHA . #H LE~2[FEE N7
INFARLIGEHE OBREICB VT, 2R, IR EREEL L bIC, BEOEAS LK
HIDIZEDL IR TREL TS DIEEE 7259 .

S E X7k

EopERR e =26 - MREMAE (2017) VNEREEEEENCE T 5B EHRE~ =27 L OfE
FRAC A C— 2GRS B R O FRER A & AR E T 2 B —) TR GEAT P2 -
DU [ S A FE AR 2] vol. 14, pp.143-160.

RS- ERBE (2019) DNERIREOEGET VT 7 Xy hORFOIREMAE] [AAR
VR SR P 40 B RE RSB RHE] 47-50.

VHIEENIfE T (2015) [HEREHEMASHIE TR E —HAEIE R EDO LV RWB O &G\ —] [HGE
#% ] Vol.64, No.5, 10-12.

= - A WRE R (2016) [/NEEIZIIT £ RGEE A HREIZ T 2 R A
A3 55E30Em7E] Vol 5, 119-130.

GBS (2015) SRk 26 AR [/ A EREE B SR DL A ] OfE RO
Retrieved from http://www.mext.go.jp/a_menu/kokusai/gaikokugo/1362148.htm

SRR (2008) [/NRogr 2B R siarfignn TOMERETEER )] PRk 20 48 8 H &)

GRS (2017) [/ Ropr B s sl S EEEE) - SAAERER)] CERk 29 44 7
H&ER)

SRR (2019) TRk 30 AR [OLREHE LMkl ii4r)] M%) Retrieved from
http://www.mext.go.jp/component/a_menu/education/detail/__icsFiles/afieldfile/2019/04/17/1415
043_01_1.pdf



PL2

HEFEAMAYMICBTAIEEZBTICONT

PR mE (AR
ynishio@meijo-u.ac.jp

1. FCHIC

BB Y BN 2020 0 B AT S d, /NF 5.6 FAD B IXA R 70 KEHE Y
ToOhn#HERERY, KL, I oticmz, e &, EX 2 LDOFER
@l T, a3a=br—varvr2r2EBER2EHE -V EZEKRT D &
ZHET. 612, NFI34AFEENLER 5 RFH O RBEIEH N EAN S, Kk
I L RICHEZENRBEIND Z LI D. NFEIAEADEEFREO A
L, AEBICLIBS 2L, T LoAEBEHEZBELT, aI 24—
VarvERLIEMERLIEE -RAOEBRT D E VS BRMICIE, BAGE

HAEEEOEFOEWVIZAMS EEHIL, TOEFFICERB LA, 2 a2a=F
—2arvERAIETIRREELZEI LWVWHIZ & T, EFABTNIEFICEE RN
BErhHEOTWDE., KEELETIE, NEI-AELADOEFELEAMBICB T 5 EFH
BIZOWT, E_SEEH/ROMAEZE, POLI IR EFAETZHET X
N IR R D,

2. EFEER/RLER

WEE B BER NS NFESELS (1011 5%) 6, 34E4 (8- 9m%) (2] =
TR &, EFREGBCBTAHMCERTL2ON. Z0OE 2O R L
L CHE A EL (Lenneberg, 1967) A& 5. ZiLld, SEO R EIZILN O — ML
W12 THRDDTED, ZNURICKEZEH ZHBTO2LEND D LW I il T
HOLMW, FHOSETHLZOMRMDBP S TIEELON, xRt niTbii. 5
FENE _SHERRECOHIBROTHOLA, 6 METICKEWELLEES, &
FEREEERGE A O F T2 U (Oyama, 1976), IR E 7LD 7 — % TlX, 6k £ TIZE
KUIFHT, BEFEORELZHICMT, 7-8oFHhb, FIIFRFEFEE D
ko7 EEHICfIT D (Uematsu, 1997) v o . £7=, WE (2000) 2k 5
ELNFRTCTH LB REPEEZTHTHROERORE LTSI/ R, /N 1~3
£ (Tm~9 ) OB THEBELZZE LN OBRBERORE (6 % LLATEE,
10 i ~12 mefif) KV, BEFEAORFTICLVIEVEWVIRRTH-TZ. £,
Nation & Newton (2009)Cix, BHiAFH & B EOBAKRIIHA SN TH S (“there is
clear evidence,” p.78) & Wi, 6 KUAT CHNIL, HEOXELZZ T RVWEE
AT, TR~ K TohhiE, ZORBEBORELZTLRE LR, 125%
UBThbhniX, BEORELZZ T DL EWVI. TR DL EITHE TIE, FHESCxS
FEREZoTWDLED, CORBFERBNBEEICEETLINLEDOREITTE 2V
N, RBLUAHIOEETHIIEINREFICANTH A D, B, HFHEHEYEEHE



(&0, 34E (8:95%) 76 DHFEFH B4 & 211X, EFL(English as a Foreign
Language) DERFETH->TH, HEFOEFLZEHG LT WERTH D & HEMN
S5,

ERFERLHEEDR
HiEThh, F_SiEToiL, ZLOMEENA 7y FOBEE (HEZE
Frequency Effects) 75>E%?§?% KELSEEBL WD ERTW S (Ellis, 2002) .
FEEREEGEE OALIRIE, 6 » HETE Tz, BEF®HRELAMHA LT, SEHOY X
A@@%#bﬂéi? 2720, 6 r A5 & RERE O SR Y 72 8 386 SN o e
D HEOEFERREMEMET L5120, 8 ry Ao IE, HBEHE DLW
WA MmE L, BHORERALZHB TEDL L2125, £, AXRBELEFE
b, 4y A 67 HAOHLWRIIN . r 12 & T o8, 10 » A LI IXREEE
HAEERRICIERBR LR NN - IO FRBINREIZ D, £/, 8 » HDOH
RIZTEBERKOF S 2RI L THELOIERD (BEDOA Ty bOZRITHE
B (2011) &) . B _SEEICBWVWWTYH, BREFR, ik, T CHEED
RAESFEL CTWDHFZEIXZ VW (Kartal & Sarigul, 2017) .
INFEROJEFEIEE T, BEOREE, WHFALORGEL & I, XHBFA
DAERL L7= TLet'sTryll < 2] OF X VEM PO DFFREAL 7T v b OKE
MEETHDLEZEZOLNLD.

4, BEFHEE
4.1 BRIVHBDLDOEFESR

AMBoORFHRE L, a3a=r—varyroFMEELI LI ERTYL, &
TR E W,

Nation & Newton (2009) 723, B EHED HIEE L TKRDOXAIRT 77T 4 €
TAEMIALTND, Fﬁ@ﬁ‘ﬁé@LLJ(Repeatmgsounds) IXETF L HE A X,
FEHEPRLCEIOICHIEKRSTZLETHD. HETOFEEFMYE & LT “Repeat
after me” LHEBMRS W, WEMMELRSZOEE*EFRTIE— T DHZ L
23 & % . Nation and Newton (2009) 7% Locke (1970) O #f%t % 5 H L T L TV
L0, FEHENETALEZ2EEVIELTYH, ikh& FOMENR LR
W, b, ETAEOY E— MIRMNOIEEIZENKEHRIZ T ORENH
HEVWHZETHY, MMELHRVIRT LTI, BEFLEELRVEVZD.

HEOEFIZEBWNWT, BANEXLAHNOH TZ2 Y- VBEHIET, Lok
IMAFEEHEIT R D MEINEL EZ I S FiE (slurring and bracketing) 28 & % .
Bl z X, F&mih i kg i 2%EL, 2T lel #28E L, £ oF
M<ObWICEHELZESEl ERETHENWIZLETHD.

IHiz, HEXOo#EHERnbnd L D%, FE XM (diagrams for pronunciation)
LINBETHD. £2, FBEN2OD L fa, ba REERE L, #HE
MNEDRE L TWDHNY TXH D testing the teacher O ¥ 27 & H 5.

Nation & Newton (2009) (%, & 62, BEZ M LI E 572D ciE, BEE5S



BOZMES®ELIZENRUTHLEL, DED LD HHEHE ﬁ{f%%ﬂ*bf%
%.’). 250 X< Bl7=%, pa-ba 7e & D&V @R X BV (distinguishing sounds), 2
BEOEELL N EHEBNHEE L, Ef)%@%“@&)6ﬁ>ﬁfﬁ”ﬁ“é(identifying
sounds), E£7-, #& %Ml T, sheep-ship DEHLLDBOEHFT L2 L TWVHNEE
BFDHENSIT I TAET AR THDL LWV,

Nation & Newton (2009) O 7 7 7 4 EF 41X, ENb/NEE ToO W2 e
Thd. FICEBEOREORZIZIX, £79, #HEDN, BEXM (diagrams for
pronunciation) T, HFX O OB X % A4 XA — T3 5H. T b, slurring and
bracketing @ FiE & vy, HAHELEETEARLIFOEVWEZHENELOND
My rkPo WVBEISET, POXIREHEICRLINMENELZ S5 HE
MR THDL EEXD. {ﬁJzi iﬁ‘EIZIK* O il EREL, )b, &
ZEicsl & BT, nE—RIC A= BT D902 it HEL
Thvrb, BExWBL T, %%/J\LT T, Nl EERETDLDEND KD Laﬁﬁﬁﬁ%ﬁ:bu
25, TOXIDICHARFBLEFEOEOEVWEZFALT, XEOHELZHET LHO
X, P EREEEOANEEOEN THSL, THAELERFEOEWICRMAL ] &
WO RTHEET S,

4.2. XFZE--EFESR

BEEA Ty POARTIE, BFEOERARZ ERICERBETE TRV AN
MWD EaEEML, TFBEICBEB VLT, BE (2015) FXF2HH LGk
EMALTWVD. £bTd, REOETRERRLEAARFOERAERITIREAER
STW5D. & ZIE, BRFEICEBWTE, N It ORBJNIFEL RV, 5
e rice & lice ITAAGED [ fTFETHWTLEY. LEXA-T, BFOD
AT IV — bRV ETHD.

FLHBAOMBEOEWIZEY, RENSELCD. HI2IX, Il OF %m
&, leaf, feel, play @ /Il T EH L L TIEHRLH D0, %%Enﬂﬁfi'%ﬁ , leaf @
N I EEORICH DO THBEZR[I] 700, feel ITFBRTHDLITD X — 7 [1],
play IZHEF E D [p/ OBk, BEAREZD. 2ok, WL I/
DEFTH, HEENOMERCHZO FIZL T, EFILELR > TS (Collins
& Mees, 2007) .

I LI, WFEOLRES, BT v ATk D e, Bl 21X, What time is it? i1 - 7=
b\%b\L‘LZNZCJ What do you say? 7ot EMZ x5, 20 kHic, H

FED B DI E DY E ki RELSBEHBRPELRY, AR RLR->TLED.
_ODJ: 97 H O EAIZIX, ¥H K (elision), 591k (reduction), #Zifi(contraction), &
i (Iinking E e Iiaison) Wi 7% (deletion), [Fl1k (assimilation) @ 6 fHE N H 5.
Bl 21X, am 23 I’'m [aim] & 72V, Stand up & [stend] [ap] TIiL 72 < [stendap],
Gmd%y#kwmmm ED (FEL <X H - BSE - ATR A [ 1% #3815 BF 32 B,
1999, M) .

BEREOA Ty OB EZT, BT AV —bR+ I 70 TWRVIRET



X 1 (VWRE, 2015) - asnd. /A7y NETTIE, 1o KXo, 7
TOBEFNEBELHEOMAADLDY, DOWViEEy T AT L ﬂiﬁot%k
L“C%Dﬁézhé_éz IR, TRTHOFFLLTCRZADIEILRD. HDH W
I,/ Il OFE, ARFED rl OBBEREAEZY, = XTD N = ]
%,U&O@%$/H;%%@zékwoﬁﬁM#t:é.ﬁﬁbB,ﬁﬁ
HEOHMAAEDLERLE LUV T VAT 2D LESTHIZDD2ETH- TH
10@[71/5?3?)%6&1/\9%;& THRbbERITITY —2RITFEPILET

D HRENICIE, a ldlel WO BT EFFoTWASE NS LI, XFEE —OD
uﬁﬁ&%Ki%&E%ﬁ ﬁtéﬁéﬁjj’(ﬁf%é7ﬁv‘/7%%ﬁ¥ﬁzé\_kia
FOHTTY —fbERETDHENZD.

K1: HEFHREAA—Y
[ . P52 (2015), p. 46 ]

5. £¥&H
FFEBESEENEG SN, REIEHBNAX — N T 5/ 3 4F4E, 849
HThHY, EFL DRE Th-oTH, ANEHBEBOEFZEHGLLTWERKRTH D &
W2 D, ZEDOXIBRAMBMICIELWEFBEREDOMETA2H X, FAIR T+ =
JAEMN, EFROIT I —EBREIEDLLOREEELZT DL EIFHEFICE
EThD.
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% Xk

Collins, B., & Mees, I. M. (2009) Practical phonetics and phonology, Second
edition. London: Routledge.

Ellis, N. C. (2002) *“Frequency effects in language processing, A review with
implications for theories of implicit and explicit language acquisition”,
Studies in Second Language Acquisition, 24, 143-188.

Kartall, G., & Sarigull, E. (2017) “Frequency effects in second language acquisition:
An annotated survey”, Journal of Education and Training Studies, 5, (6),

1-8.

Lenneberg, E. (1967) Biological foundations of language. New York: John Wiley &
Sons.

Locke, J. L. (1970) “The value of repetition in articulation learning”, IRAL 8, (2),
147-154.

SRR A (2017) /N AR o B4R S BH A B 29 R R ]
SCHEERL 4 (2018) [Let’s Tryl 1+ 2] £FJE T ¥ % vk
Nation, I. S. P., & Newton, J. (2009) Teaching ESL/EFL listening and speaking. NW:
Routledge.
PR HE (2000) TMFRHERBIOFERBRAEZOBTICAIETTEEIZON
T—AMNNERZHG L LT TREXFHFTESMLE] 19, 1-15.
HREME (2011) [REORFE T FME A =X L2FH#ERICB VT
W 0> LERE
WHEMEHE (2015) (4 E FTHFEEEHOLOOXFZHOT IO GBEEHKL -
MiER W)IMDNFEREFEBHERESSDDORA M pp. 42-52. K
T — AEE L
Oyama, S. (1976) “A sensitive period for the acquisition of a nonnative
phonological system”, Journal of Psycholinguistic Research, 5, 261-283.
Uematsu, S. (1997) “The effects of age of arrival on the ultimate attainment of
English as a second language”, JACET Bulletin, 30, 161-175.
IEE R - RPN - ATR NG HRBEMFFEFT (1999) [HREEA Y —F » 7 F %
By ikl RO ekt
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PL3

INERFEEHFORIK, RE, RE-ETOFELEEZHLIC

REF JnH U R R Bk LN R)
chisato@kyokyo-u.ac. jp

1. [FLC®IC

2020 AEEEDN D, /NFEPSAE THERERE), ®FETHER L L TONERENMEL Z L
ZESE 2, INFREBLGTIE, 2018 AREE LV BATHIOREICI Y A TV D, Bl e ERE
BE BT, FRETIE, TICPRBENMNEERET (ALT) %07 4 —4 T
A —F U T HIEA LR OIREL, BT, PRI RGEOFRE I3 2 B
EEOTHRET 2, e THEAHBEZITOHBEZIEHTLZ LRy, HFMEE —EEE
L7 fREAH 2R 5 L ShTnd CLERFEA, 2016).

2. INERIZEITHREBEHBOTIK
2.1. F1-5EEH

BUE D /NERAMEREE B O 72 28 E T 2 BT 0L 1%, EBANMICHNEEHRE
BT 2 HEMMRE 2% TR LT, TEOEBEORIFFELZ A LTV D /N 0|
AR BIWICHE £ > T\ D CUERM A, 2019). EEHMRICE T 7= RIS S EFEE
BOREICED LR RIEZ BRI TS (BlOfh, 2017) —F5 T, BHOREOK
FENCOWVWTARLE b O/NERBENL N2 L b EFERHENSHL N> TS CKIG
fitl, 2016).

F7-, R - EEEROEEOBRRICBWT, BERE~OFEENHITASH
TWARWZ EBIEMENTRY (AAMh, 2015), BIfE, %< OFERIEEE, BE50HFEE
THEZLTTH) ZENRTE TV RWVWRRICH D EEZBND.

22. E-2%# - EEEH

BT RANEREEE ~OBATINC I W T, SGHEFEA 23MER L 7o 24E F O 261 Let’s Try!
RO AR O #hF We Canl 2 3808 L TV RS, F70, WEAGEm & 0T
TER S NI T ¥ Z NERLHE R EE b RESCEMMEOBRITIEN ST\ Z &%
V. TYUZNAVEMORIZIE, FEFETORLVIY ZHIELZY, TAT 7Ny NOARHIRHE
EEWZYD TEHaLT UV FEECOREICIEHTE 2 L0 LEES T TV 5.
F 7o, BNHHESE TOTEM 2 40E L [N ROMEREESE) - SMNEREVHE T A K7 27 ] (3T
HEEA, 2017) BIERINTRY, BE N —=V7%0HEELEEN TV D, £z,
BEOFEREE 2 T Y e TER SN TEY, BE N —= 7 Eo#E %
YouTube @ mextchannel 2> HHEET 5 Z LN TEH L HIT72> TV 5.

IO OEFEOIEE LM 2B REE N A Y OWFE) Zn LS D 72D OWHE
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FERELZEOXLOITTEML, REWHECHORTTOLNICHONTIE, S5ROIMFPMBE
ThHs.

2.3. HEHHE

Bl R YEAE & RIR A BB ORE ) E FIXRBEOMETH Y, HENHE O EEMX
INETUERIZEE > TWVD. HRUFERY (2017) 12X 2 &, ZEVHEIZIT THEEICH
H G - Befe), TIGE ), TREME) © 3 OB KUITH D & Sh, - BE - HiE
DUV TR HLRENEPI RSN TS GELIFHRFERT, 2017 23R ani
W) IRHONEE, Stk BERISKROOLNHEE - e NICBEE L TRBY, MHMEEEL T
B LT UE R SR WEE - BIXZIGIChZ>Tnd. L LN D, /INASHSIX
LI EMDTEY, HZMERCT HEDE ORERIMEN B L L o T D (RERy
THEREIIIEET, 2006 ; 2011). X HIZ, /INERICET 5 HRfR OIEAERERERD 5 b,
KAPAECHMEREIRE) - SMEREN SO D EIA T, 34 THI 3.6%, 44 THI3.4%, 564 TH
6.9% Ch 1 CCHETFE, 2018), SEFEHE OMEROWHE DAL < ORI ZHI< Z &%
HLWBRICH D, 20X 57RO T, BEOHRELZGLREHE ORFE )M LIZok
NDNRMRBEFHEDIEY FE2BRFIT 52 L1k, AR EDICHBEIIR> TN THAH ).

3. BHYIC

Bl R EEEBE OFRFEICMT, HEEORE M LY, FlSEcEERRETH L. 2
NTY, /INERRIZEBIT 53 F OREICOWTOMHME HoIli 2 7o/ NERBEIT 720 7
<, A%, MEEZBOVLERSD EEZLND. — T, ZILAR/NAHSHICB T+
IRHERER 25 < 2 L 3 LUVSRILE BB L, RONZR O F TORBEN L BENHED
£V F, F£io, HEBREM CORGTOREICKT 2FEOEY HE LI TR LT
SRERHDLEZEZDLND.

SE R

BN - WINLER (2015). [EWGRRRBESR BT 25 S 6 & BB 2 ATt
FREFEEBR RS2 R = =/ — a UBFZesE] 13, 27-33.

BT ERT (2017). [SCHBFPAZEREEE [JGERB ORGES) - R85 k072D O
BOFIEEE ] PRk 28 WG E] R - ORISR

Bl RS - IR AT - SR EE T - R (2017) . [HTR/NFASSGEEBE IEAM] B
TFgEtt.

Ry B HEREMIEAT (2006). 5 1B /INARGEICRE T 2 AT E (BEME) @5
] R _Xpxyka—KRL—v 3.

Ry B HEREMEAT (2011). [ 2 Bl INVERGGEICET 2 AATE (BEHE) @5

13



E] Hm  _Rpryka—FR L — g,

SCESERFAE (2016) . T/NVFERIZ IS8T DAMEREEE O SR FEIZ AT 7B http://mww.mext.go.
jp/bmenu/shingi/chukyo/chukyo3/074/siryo/ _icsFiles/afieldfile/2016/03/03/1367634_5.pdf

SCEEEE (2017) . [/NVERBANERETEE - SANEREVHME T A R 7 ] http:/lwww.mext.go.jp
famenu/kokusai/ gaikokugo/1387503.htm

SCERERREE (2018) . [V/NVEREEE TR EIGH  (Fpk 29 47 3 A7) ] BOnT « BPRER AR

SRR A (2019) . TSFERR 30 4 EE 9w 3h20E FE Rtk i A |
http://www.mext.go.jp/component/a_menu/education/detail/__icsFiles/afieldfile/2019/04/17/1415
043_07_1.pdf

KR L - 2 Bt - Hbfc 1 (2016). [/NERAMEREEE O HFHME « RPERITKT T 570

FIRBBE DR E—Z D& & L% —] [JES Journal] 16, 132-147.
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PL4

INERFEFETFEELEDOHYS

Iy 8 (AR - ZoF 72 H)
yutaka@soka.ac. jp

1. [FLC&®IC
INFRIREA~DOIEFEEFREOH Y L0 H Y FIZoWT, £7, KL SiE
BHE7o e A0S L ERRBICOWTE R, —BIRE RSO TEEE L, /)b
FRWETICHE L7 BBV Al ee 215 H L2 S H 3kl > 2 7 A O BT REITR4
BEMEICOWTEZ 5.

2. EFREEDOHYA
21, HEEMICEHLE-EFRIEE

INFEAT, —RICERSETHY, AXLEREOMERE DBENFRTH L7120
H$577t/b@%%@mﬁw%m%%% D155 DI LT R B I %é&wzé
[ C/NVFATS, TR L mTPETHRERMIEVDRALND.

PR, OB BT R RE O 0 IR LAEEDN TE DR EEMICHLDOT, VAI v Y
THRLWHERG, ETAEFRLZMHRVIELEPETER LY, BELEY T 25#E
AR THD. —F, @PEICRDL L, REOMBL~Ls ENDDT, bORREOH
GEICHE L TENERIRTE L L EOBFEVORMBLERZ R I T2 0, BHRICH DA
ARSI 5K 07, MG LETE ST ONMECHRENLEIZR->TL 5.

FTHEREZED, FHEMRIELHE FIED125L LT, F—2lEREANDLZ L
MEZ DD, PEFEOHET, HBHEMR S — 2522 CoTHH o0 kneE Eb
b, F—ATYH, Hidigrr —2 L0, D LR TEGEROCEmWN T — LD H N & T
FORBEIZIZT ¥ Lo UM ENENLTHI ENTE L EEDILSD. NHK O/NEAERIT O
FEEHETM 202U 7> (https://www.nhk.or.jp/eigo/eigorian/) T, FHA— L~—
TIZ, “What's this? "O X 572 Ly A T DHRERBAZ AL —TELH 891, SEIF
A TA v - bR BRI N, PEERT T, R TEN S — L0 %<1
Wahiz., —7F, BFFEAD [A—R—=2\WZ VU7 T, H"EMES CHEMET, Tk
LRV ERNTHED 2N X D REINIC KD SER S — Al Sz, 2k, REDRE
BB DE TS —2DREE WD EEZBND.

ARANFGEFEEIZE o TH LW EWDIL DI & NOFEREEIZOWT S, FEEBF DI E
BEFEIZIS CTo B ER B 2 o b . REBRMEE L LT, discrimination training &
identification training 23 & H41%. 7 @ discrimination training 1%, “rice” & lice” &\ H
T a BT, 202 DOHEEMNE UhvE D N E A ST HHE CHH. —J5, identification
task 1%, AN lice” 2R, FEv T rice” & lice” LV H 2 SDOXT ZHHE, JelcHEvie
DOLFRICHEETE B L TH D02 RE(dentify) SE5HE THDH., SEFIERFITHONVT,

)
a
it

15


https://www.nhk.or.jp/eigo/eigorian/

BROFEOMEICL > THHER DM, —fXAIIZ, discrimination training L ¥ % identification
training OG5 A, L2 FEEF ORI Om LI n s LwiEIsh g, Zo#EBE LT,
discrimination training Ti%, & FIL2 DOHGEZ BV THE U2gE D &l 57210 720
T, fE@hELIE(working memory) D F /L — IS L 22 T AUE R S e nE EFHRIE, 200
HEETZTTHY, Z020%FHNL—7TI —P L LN GR CHERALYIDNE D D Ef]
Wrd s, BRI —T 4> 7O L~ d LTI E W2 5. —7, identification
training Tl%, H&AIDOFTHEAERTH 5 lice” Z/ERZEOTITHKM L, ZhizshRnk
INCHERRNL—TOFTI N=PILLRRE, FrLWEFANERTH 5 rice” & lice” & H
BAEART A FEELEO T AL, OB FANEFERERET D LV ) HHER SFEEE)
ITH Z L2 %. T, RBAMICEMETARMOEWVEENCRY, SV LLOEREa
—F 4TI D . H 7235 (acoustic representation) D ALEE K HE H 1 < 72 5 identification
training D573, R &> TN 200 FR N ENOHN N Z @D EFZZBNDL. INF
E~OBFFHE & LTE, RYNIERIIALR OV discrimination training 217V, D& &
THRMOE identification training #EH AT 2% & W I EED, HHEORWEE FIRIC/R D &
EZROID. 220, MEND X HITAARANEGEFEHEFIZ L > IR LIZK WERERTIZO
VWU, discrimination training 7> & identification training % 1 179 7217 T4 & W2 b T
37K, SEIERGEE & BHIT, WANWAREFETT 2427~ L, discrimination training
& identification training O /7 & /3T 0 A XS HAIAIR 72D 5, #0 R ULE 2 HAT, 454
DFEFB/RITHT DHEFIIR TG 2 P8 H OFENLAEEE  (acoustic mental lexicon) o H1IZHE
SMLTWS ZENREEZE Bbs.
22, EEE/BOTOERIZADLEL-BEFEE

SEEEGATHITE, HoRinput BRETHD. REEDL LWEEEZHIZOT DI, F
3, authentic 72 RFEF FAM AR E L LICTELRTEHMEDLZENEETHS. =
DEINZ, +H72EF input IZE > T, HEESLKIUIOWTOEENA A =N Lonh H
KENSTLZAT, BEISHLY, BEEISHVTH2L2@ELT, EFMUIC output
HIENHEETHD., ZOinput XA+ ThDHE, WEIFEEL EEORE TE S
0T LRI BRBECIMOFEEIC/R>TLED. FHZ, WX AT TWDHHFETILER
DETHD. Vo AOREFIZONT, 4372575 input 2 5-2 T, "apple” D&% DND3E
B dark WE720, AARGED L) Tiddke [F—) ITEWREICRD 2 & DN EERLL
FEFRLA SN EEL, dark I TRE TE D0, £ 5 TRUWEEFIIN X2 T JGE50 1T
TN DEIRFEEICR>TLEIOT, EENPLETHD. R, DNFEITRFESL
WA ST 2 O L7 RSB MEC & A 72, authentic 72 iRES R A, A E & b
2, TEXD7ET%L< 52, H7input ©H & THEFIIIC output S &) FRFE T 1
TAPEHEELE VR D.
23. EFEENBER

KiTiY, 2o Ea—XOEFUHEEEELE LWRELZAZE TS, B LEE e

i
e
\‘_ﬁ%{)
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T%, ICT (Information and Communication Technology) DiEFHNHERE S TWn5 . HrlZ, %
WROBEBG CEANEALTND X T Ly b PC, ETRIK, T UVXNVEM, MHEEER Y
R =2 EREM LTV ZEREEL INLTND. 5T, 2020 205, BOBFE
EPFHT BT, TUXNVEREREAIND. TUXVHERETIHE, ¥7 Ly b EOH
PRI EREENEN Y v T T L, THICKHET 2R ENRA T 47 « AC—H—D%
ETHITDEOICRoTND. FLxOHIENED LI IZHEEFEINLTNDLDMNE NS FHA
A=V DREEORICEKT D OICHERFINL, BEICEL > TR2 D, 55 REITx
LI 5 TV D HEEORFICT IZEN TS, rkpENenREL WD, ko
TlX, AAAZES ALT (Assistant Language Teacher) 2MiffE /&7 L3 T Z2 B TR Y
EotzOn, —ADOREN1OSOTPHZNVHEREL LSO LT, Hx DREDOSR—RIZE
DELEFRFENPTE L8912 5. FrFSEEELOREZRFIL, MRTH-TH,
QRa—KRHRy NU—7 LD Y U I ENRINTNT, EINORAT 4T « AL—A—
DYFERE BT 5 X 2 i/ oCTnd. Ziux, TRARCOMEND, 7YX NVH
BEZEATERVERICHLFE T, KEEREOEBMENTE L L 91T, CHEY
BINHHE DB OFRR OB EZ T TRE LR THD.

BRI HY A

31. EBEFFHEDAE

SNEREFEFOEF 2T 25 LT, UTOX IR bDREZ B TS (Hincks
2003; Isaacs & Thomson 2013) .

@ Intelligibility / comprehensibility

@ Fluency  (Hilton 2008) : AR (Articulation Rate), SR (speech Rate), PSR (Pause/ Speech
Ratio), APL (Average Pause Length),

@ Accentedness / nativelikeness: NTV (Ratings of nativelikeness), CMP (Rating of
comprehensibility) by native judgements, Vowel formants, VOT (Voice Onset Time for /p,t,k/)

3.2. CEFR & B FEH

CEFR OEHEERFIZH5 1) % k™ The CEFR lllustrative Descriptor Scales” (2018, p136)73/4
FINTEY (https://rm.coe.int/cefr-companion-volume-with-new-descriptors-2018/1680787989) ,
comprehensibility & intelligibility OBEERZ < G ENLTWD Z ERFEE LTHIT BN D.

CEFR DHGEE L ~ULHMEW AL 0 A2 TIE, RAT 47 « AT —RNEHEORE Y
MEMD2DIZ, MOVBLEFELTLELIRE, EOLLWVWOENBLENE WD
comprehensibility 23 EARFIICFLIR SN TWD . BGEHEN E235 BL°B2 LV T, FEIE
HIBRIC 72 o T B0, AMEREOBWT 72y K- TV D Z e Tnd. &6
W EfkD C1 & C2 L~ LT, AEFEOT 72 MIFK-S TWDHD, FEEHMIZE T 5
intelligibility (213X & A ERBE LWL LIZRS>TWDH Z ENFL SN TN 5.
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TETIE, AFVARLT AU AORFEL T TR, AP T SN2 0GE %2 i 75 iGE
(World Englishes) & W5 35T E B 22 REFBILN > TW%. CEFR OFFRAHME T, & 5[H
DIFERT 2R ET NV ET 5O TIERL, BFEOFEL S T=T /7y hOKkH I
FEREIZOWVWTHRED, KW B2 LV T, AMERET 780 NE2RFEORAT 47 « AE
— =BT X 5729 @ comprehensibility &FEOOT CRER L, C2 (A CRGEE N

DITHOITHMERET 7 &> MEFk-> TV T intelligibility (22 80% 5 2 72 LRk LT
5&@,CHR@%@&ﬁﬂ\#ﬁﬁﬁ%u@ﬁﬁ%@@ﬂﬂfwé&%x%mé

ZORGEFBIICID AND &, NNAHEEETS, AARGET 72 FRIEEAERNY
BEERINOBETOTIEIZRL, BAET 7 N OREFAET IS S EED
ThiWnwzZ licis. 72721, Z® CEFR OXRIE, KAZEDT, SEIERERED
SANEREFEE ZRBII LTS, INEAIL, BAET 7' OV WEGEEZEGE LT
WRERPSICH D, LN oT, TORERBHRAD v FEFFHBICAENLT, NE
AR B TEOD, f%étiﬁﬁ;?ﬁﬁ/b%9@<¢é FRREZBET 2 LIFEET
bHENZD. 272, BN CAAGET 722 PORWEGERE N TERITIER
%ﬁwkﬂﬁ%t%ié%@iﬁ< CEFRIZHD L DHIZ, HAREIZHATET 7 b
o TWTHFHAL, AEHOBESFTFETHE T, HHOHLWHEFIZONWTHED KL AN
A FMTHE LTV E, iwmﬁ%mﬂirﬂmi@AlﬁEcz HETZHONT, HAGE
Ty RREEERICHE LRV IRV, L) L0 RIS L S o
LTEFREELEETHL EEDbNS.

3.3. INREED-HDOEEFH

INFAEDBRETIX, authentic 72 input 2 +/7125- 2, FEE OLBIEEEDO P H R A A
— U EMENL S, TN TE TG, NEHoutput S8 25 Z ENEETHH. 7725, authentic
RETNEFELZENT, TELRETEMICAOEBAETELLIICRDIETHE TS Z
ERKEITHD. Lod, IRV KATITRLS, NEEROT, FEHEHKPEED, FH
ZRERE T E DT ODAENT AN TH D.

EE DOIEfMEMEZIE « Ml 256, ®2Huu Ty LICEHEEIZHOWT, REICHE
SE, BEDOT7 41~ FOFE, VOT 8% T, ZOREVETAHEFRLEDLH
WIEWDZRY, BRI LT 4 — RNy 7T 5 HERHD. XA T 47 « AE—T—
IRE L 151 TRAET 2 DIERMAITIRA & 1TV 2 2. IC La—F =7 EOqE#KE
ﬁof REDOREL—FITEE L, TNEXAT 47 « A= —PBEHWTHHET 5D

, BRERFOFMORRIINFETE 503, e B R 20 R LEW TR 5% A1 7 «
T A=A — O L XA F—OAHITRELS, ZO LD RFEEFHMBII S L THAD
BEHbLRERbO LS. FEEHMIICIK T 2MBEEZRRT 5 5EDO 1 5L LT, EFEHE
NE LW Eo—FOHEEFLikiéne (ARS: Automatic Recognition System) {5 H 3%
FENRBRE I, TIREM LIV SN TWD. 72720, 20Xk BHEH R CIX
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A —HIFEEPRRETHERESINCEROESEHELTRBE, Ay
HEEFROEHED, FANCTRINICEFEOE RIS & ENZTIHVIEN N EEIZLT,
HE D J X (GOP: Goodness of Pronunciation) % S fERAYIZ M « FHEL T ¢ — Ky
JFHZ LT, arEa—ARNICERICARSNESHEERSKECTH DEE, BE
ENT=FHREINIT AV D EFEOFHESN /> TNDHDT, KEEFZATLFEEEDOEH
FEHALETRLEWARAaT 2T, —F, A4 XY A6 0OJFEF% 7 British English T
BT 5E, FANI TSN KBEOTRES & TR/ 57, British English & L CIELW
¥EELTYH, ZOHBTEFRMEELE >3 HMES 27 4TI, mWEagonin
LR D. DX, FEICEDR I RIGEEF A —RALEFREETVELTa Y
2a—ZNICHELTEL 2D, BEIEFRES AT LA TIEF—RA > MIked.
HREEEOR G Z#EEL T, AARET 7y A E-> TV TH IV ETHVHORE
TS AT A AT DAL, BEETLOMEIL, DSLARAT 7L ERE-T
WAREBF =A% L, BARET 78 FRHoTHHBWICEFRRT 20T, &
WIHIR RGO D Z 128D, WSHBEEFEL TS, JWHRRAHRWZDIZ, FEHE
RETERT 2D LD BRRAOFEEFIX, 0L BRI AT 22RO LERNIH 5
Nh Ly, —J5, authentic 7235552 MW CEOFE F HEEFHAETE TV DO REERMEICH D
INFAEE, BARFET 72 ROV A BB TE DM OBSICEELTVWD Lk
. Z OFREEBENC AR 2B A DT, authentic 72 TERE CHEE T VAR T HO
WEAARIEWR D, TlE, DX REGELME > TEERYICEEET LV EBET 50D
W, B ETHREOLNFFED T TEARKELFEBNA A—VDaT L LTES
SELMNEBERDILRD. SIS REREZL CTFE SNV ERISNZY T
HEZAVREV. HRLFGEEOE L ORRESZ 22 &, 1ERITT AV U L OREFRR
BRI ToToh, T AN BEEENEER R EGEE LT, HARTEHE DD PR O EEEHFE
DEFHEMTIIMERSNDL ZENEnoT-. ZORNEZEET SR b, BEOHEERR
AT ALTHT A Y DEFEEAEREL LIZ@a L7025 72A95. 72120, +4
REFE input 852 HAL, HDHFEIZOWT, HE (BE) LLTFTEEHREVD 3ODOER
NN — IR THENL ST B 1L, RGERGEDE X FIZZE T, 7T AV AFEEIZT T <,
A XY AHGEE, A—A T UTEE, VSRR ILIKE, A FASRHEADFE T
FEIRETCHEBET VAME L, SFEIERIEGEITHILTE DR HFEOIR - B,
MERVENZEETELLIICHEBT L bHRELASS. Wb, HHBmE LTEY
BEARPEEF CONHEOEEA A—V0aT 2HBE L, T0%kiY, thofEs 5 27
NG, LHEFEDOEREA A —VOPLNE - ILREXD K 572578 - IEEREHEETH L LD
ns.

HEEHNL TR <, AIRCHAL T, ¥8E O FEfR & OEFARE S O IEMeME 2 1lE
HHEE LT, vy R—A I BRBITFEND. v K—A 71, SRR EOIE
JR % X4 C 7z prosodic shadowing & EBEEEf#E 2 1F 5 content shadowing 23 5. #%# 1L, EAA
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J1fE#i % decoding L CHEBRZER L7235, MW ikGEE DBHFAT 5 &\ 5 B AT
DEWEEEHTH L. NFREMETIX, BEWAE S %I T, HERRZ FHIICHRE
AL, EOHEEAL A —UREBREO TR — 7> T HEICHERAESEDL 2 & T,
AT AT « AN —DFEFLY ALRA Y bR —va v EZR BTN TES. L
b, [AUERBAZEYIELEESEL 2 LT, BRERIOHEMR L EEZHED, Sinliz
BHLTED LR ENTVD. Uy B—oa U Z3HcIE, BUARIEHME, DUEFA Tz
BT HE S A, BRI o HEEMEER D 5. KRS, BERE R
BEEEZTERA LT, arv Ba—2NEHEOY Y R—o VI EF 200 « 795 B 87kl
VAT AL, ZICRBERYS Ty N—A V7 2 FERHMIT 5 & & ORI 1L ¥ —/)
RAEAHERWVICERF L T ND. /INERIRERITICE LT Y - vy R—A 70,
B e LTHWA AR REWEE X HILD.

4. BhHYIZ
NERFFECOBFHBEOBRITAE <, AROFEOTHRE b LIC, HH B
BOHEmRB L ORHMEiEEE 2, W72 HIEEZHNL L TS ZENEETHD.

ZE XHk

Grenon, |., Kubota, M., & Sheppard, C. (2019) “The creation of a new vowel category by adult
learners after adaptive phonetic training”, J. Phonetics 72, 17-34.

Hincks, R. (2003) “Speech technologies for pronunciation feedback and evaluation”, ReCAL,

15(1), 3-20.

Iverson, P., Hazan, V., & Bannister, K. (2005) “Phonetic training with acoustic cue manipulations: A
comparison of methods for teaching English /r-1/ to Japanese adults”, JASA 118(5), 3267-3278.

Isaacs, T., & Thomson, R. I. (2013) “Rater experience, rating scale length, and judgments of L2
pronunciation: Revisiting research conventions”, Language Assessment Quarterly, 10(2),
135-159.

Logan, J.S., Lively, S.E., & Pisoni, D.B. (1991) “Training Japanese listeners to identify English /r/
and /I/: Afirst report”, JASA 89(2), 874-886.

LIS, R, ZANER, FEHAEE, 7)1, (2018) THERERI RS ¥ B —oA » Z AR
BRRE) ORI KT E] IMNEREBE A7 « 72 EEN e RS R ]
160-161.

iy 8 EAME - JIATBASE - TR - IR TEWRImZ A R L2l v F—A
> 7 OH L BEIRHE S 2 T A OBH%E LR (2016). [HE6RISMEREEE AT « 7%
DRENFIER IR ] pp. 140-141.
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Al

B AGEREEE O REBEMICH TS X L
NPV - ITRRIEER T (R R

tkonishi@aoni.waseda.jp

1. [FL®IC
1.1, FEEFEREOREM) XL

BOSEEE LTCOEEL2 FEBICBIT 2 Y AA0E B, Mgk ala=r—aro
TR R T D Z & DFATIZEIZ L W /R STV % (Derwing & Munro 1997, Saito et al.
2015 %), WEA TIIIEEEAFIZR W TH P E MR ISR T 2 AR EOEEERFEM I
FLH, LIXFUEAHEREIEAL TR 2L bbh D, —HTL2HEFED D X4, K
IZHFED Y XL W THER AL TH D7 v I 2F5RIEAR D 700,

1.2. BAREBEEFOXEBEM) XL

PFEITA P L AT 72 FSEECT(Beckman 1986), FD U X AL 7 v MIHIEES S &
STV D (Féry 2018 %), 7 v hOREZ 2K L LT, EORHEN 7 v FNO B (R
HEEOICEDL L FTIT—ETH D & ) ZEREM(isochrony) 23 %61 541 5 (Féry 2018, Gussenhoven
2004 %5), D7 v b OFREITEIT OB $ O T, Cruttenden (2014)72 E 13 HFED 7 » b
2B WP IR SR E O IFAE 2 R E L T 5, — 57T, Lehiste (1975)X° Tajima (1998)72 &',
FREBREE T2 2 W SR EDFEZ R THIE S & 5,

ZHIUZK LT, BAREIZZO U XA EET—J@FH)ICHIE S, BEEREE MERT— T
BB+ 254 0 XL Z AT 5 (Port et al. 1987 Z5)Z X —fRICAH BN TWD, DF V.
FEEDORHEN RSB T 5, o T, HARGENGESES OSGEEM Y X ADEBIZE
WTIIREEDE—T U X ADOBWNFEAEE SN D,

EHSIE, L2 HEETE A = —/ A& J-AESOP (Kondo et al. 2015 %5) % AW T, B AGEREES
FRE 183 4 (LARGE A HE 90 4  WIRKGEEH RE 93 44) & Db RERERE# 1E 25441 K % The North Wind
and the Sun DFEA _EIF L% 53#HT L 72(Konishi 2019), & DFER, #IHkaEEFEORHEFEZBUWT
X1 FHi7 Y NoEEFE N RbEL. 7y NNOEHIENE X 5100 CTARBE DMK
K75DICxt L, FEEEEHEREE ERGEEFEOREHZB W TIL 3 B~ v b OARBE K
HE<, MNT2HEE 7 v hOAERBEENEN EEHLMC L 1), —5 THMEIC
BLTIE. 7y NNOFEIEIZIE L CREEZ ML TR0 (X 2), REEEE REL IO
L2 PEED 7 v MBI LT Cruttenden (2014)7% & 728 F5E9 2 M ELHEIRE D ARE 2 L F 5
MR LT,
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1.Native

group
4 . 1.Native
. 2.Adv
‘ [ aBeq
OIIIII_ II |II
2 4 6 6 2 4 6

foot_length
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count
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N
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1: FYNADEE R EERCERE

Xl 7 FNOFEE Y fil: A E

IR BB AR A A k. bRREEEE AR EE
§ | I| .m
2: ZybADOEHHLFRHE
Xih: 7y FROEHEIK Y #h FEE
IR BB AR A A k. bRREEEE B
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1.3. AHIRDOEM

AWFFETIE, Konishi (2019)DEFERES & EMGEES ORFEITB W CTAERBEE N K->
2EH Ty FE3EH 7Y MCERL, ZROOEBRICBWT EORE OSSR O]
DROLND 0%, [FA—0OT —# & U TEBECHRRGE L7,

2. 2BHIOY bE3BEH Y FOREEDO ST
21. BET—4

7 — 4121, Konishi (2019) & [AIERD L2 55 7 2 — /N A J-AESOP 22— /XA DH D The
North Wind and the Sun D i BT SC(LL )& Wz,

The North Wind and the Sun were disputing which was the stronger, when a traveler came
along wrapped in a warm cloak. They agreed that the one who first succeeded in making
the traveler take his cloak off should be considered stronger than the other. Then the North
Wind blew as hard as he could, but the more he blew, the more closely did the traveler fold
his cloak around him; and at last the North Wind gave up the attempt. Then the Sun shone
out warmly, and immediately the traveler took off his cloak. And so the North Wind was

obliged to confess that the Sun was the stronger of the two.

22. XBEEODNE

Konishi (2019) & [RIARIZ, HEBRE B2 REERIGEGE A HEQS 44). LAREEEHE(90 44). WIfkad
F(93 4)D 3 BRI Tl &1 T o 7o, AAGERGEGEE D/ ORITIT J-AESOP |21 5 &
TV HERAGEEE 2 AWz, FEEEBEIT DIEENA L ADOFEEBL, 2)U XA, 3)ET A
Y ROBFFRACHE D 3 AT 572,

23. A—TaUTERW

J-AESOP IZfF 5 SN TWADIENEIEDT /) T—3 a v ORILD T, SSHrO =i
15 2 BRI EUS L2, ARHBFZE T, Cruttenden (2014)Z:124fVy, A R L A& ST D
BEHGRBEEN N O ROBBEHOBEROTH E TE—2D7 v MEEFR Lz, —iz, &
FELZ X8 B (trochaic) & 55958 (iambic) D 2 FEFHD 7 v N FAET Z 03, A ENTRTEE 7 »
NERREE LIEHREE{To72, ZORME LT, A F U REFHE— 22 HWT, KHEE
13,000 35D 5 HLONKIED T3%H 05958 7 7 & o k8-> T iz & 45 Cutler (1989) DA
FER L lettuce — let us <2 invest — in vest 7% E DX & W T- B RERESE & 1T 2 H1H 525k
OFER, IR T 72 FOEAIZIE 1 55, 5958 T 7' FOLAITIT 2 BRI S
DM D D Z & AR LTz Taft (1984) D EERAFE R/ ENF T B b, 2 b B E 2 |, Tajima
(1998)i%, FEFEDFEH Y AT LMIBWTEEEHA b L A(ENBRHGRT 7 & o N & afde LEERY
RN H 5 EFELTND,

ARNVADEENRT A= L LT, BEOFEE, EEREEF). FHE., 741~

U SFEAEIC B3 2550/ - ITRR(2017)5 2 & R
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Y EOED 4 OB RIZHMHINT WD, AFFRICEEL. 2D 4 DDRT A—F %% 2 v
TAMLRAZHHTD 707 T LA2REE L2, BREEZHOHHOBEN R b @,
77

Wo T, FTHFORMEZHAWTA ML RAEMBAICFEE Uiz, FEEICBE L CIEM L
T 5O, BREORHR LA 5 5BCYAZORE XL G5 + Atk 2 35T D) DR HE %
W35S FEOREETE S b O EHREICH W, £ LTEE 2 & ORE OFEE O SEHE
ZR, BT ORFEE DS EHMEO 2 5D 60% (HIH EIMED 120%) % 8 2 7= A (2 iR i
ERIE LT,

WIZFAE LA MLV RAZHWTT v MEERK LTz, WEEHID OIROMEBEHTE 7213
— ARG EOAHK M LS OE D) ORIOFRHETE 1 7y FEEFR L, 7 MNOK

EHifAE 6 L L, ThEBATLAIXEROR KRR 2RO OEHi2 @B EHs LT
HEREL, Hi-lc7y NEEFR L,

BIZIZEK A DFEFEIZOWTCEIE L Z A7 TERL L-REORMEZ AWV, £9. &
AL T2 EEH 7 v M 3IFHI T v b DI EOEEE R L, 25 2 SRR
Fhana AE, DHGEERE, WIRGEE DM TR L7, HROBRIZIZT—# L L7 v b &RT

HHIBIZRE D O TR - T2,

3. NEREER

T OFER, B SN EO DO L U0, PIRkEEEREQ2.83) > kg it
(1.46) > REEEFEERE(LIDDIAIC K E <, £7o, FHERZ(SD) b HI#kaE# #£0.42) > Filkahs
FE0.32) > REEHREERR(0.23)DIEIZ KR EWZ L3 o72(3FR 1), 1> T, HEEaEH 1 i b H
Bpfh ) AL 2 RHLTEY, FEBCBOTUIERED EF L L HITHEID X L85 H
EROLIICEML TV Z EDRENTo, ARWFFERERIL, Lehiste (1975)X° Tajima (1998)
BRENZ Lo TOREN TNz, REBREE NI 5 RiEHM Y X A OSRE ORI H T2 72
—BlEMz, ShICEh% L2 FGEEICBWTHB LA TEREVE S 25,

K 1. FHEO 23 BHIVIORERODBOL U D EFRERE

vy EHIFZE(SD)

FEESEE R 1.11 0.23
EARREEE 1.46 0.32
PIRREEHE B 2.83 0.42

2B z0E, [FENEHEO 2 U ETHNITRBEHI LRET H IR E
3 AARGEREERE OWGEIIIFEAM SN D D720, FERTIEAR L BEREFEICH W
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4. BiE
AWFZEIIEHIFE A FAFSE B(17K13513)3 KX OEMFSE B (15H02729) DBk % %1 T\ 5,

& XXk

Beckman, M. E. (1986). Stress and Non-Stress Accent. In Van den Broecke, M.P.R and van Heuven.,
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A2
HARZTORMREICES(THEES/N, /WDHE
—REEE LD cross-splicing K HHREE

B Bk (W KS) - Yue WANG (Simon Fraser University)
aoyagi@dokkyo.ac.jp, yuew@sfu.ca

1. [FLC®HIC
AWFFETIE, BAGEOZEHEHAA] (fu-hu @EP%D) 75§6l%t’ﬁ“ﬁ%ﬁ/f/&/h/@ﬁﬁl%
(FMI - Wang, 2017) 1Z2W\WT, ZTOBERKNFEHFHOFTERMTIZ/R L, %t T 5/ u/Di

REDEDIZHDHZ &%, ?ﬁjﬁk%\@&mlﬁ&@cross splicing (IZ X > THRFEL7Z. =
NIZE ST, HFEBEOFBEMAOFELZLD ORT ERBIC, EFMREAETHEM TREN
TEY, BEE2HEKDOSTRICHITLCIEZRELET V2 AOFELZRFT 5.

PEED/ T/ NTENENEARFED/ /& /h/E LTmREREIE S, / /- h /ORLITAS
LT/ /- h/ELTHRIZND Bl : 77 vs. ). —RBTDE, /f/E/h/OBESTIEES
WEbND., EZAN, BAEM/ T/ h/—=[1E72D72D, /du/b/hu/iTE HiZ[du]ls L
THRL, RKBNARLARD (Zvs 7). ZHUC kY, ARBFEEITE > fah-hah' (/ fa /-
/ha/) DOREZES THDH T, Fu-who® (/fu/-/hu/) OREIZREL 2VED.

B - Wang (2017) 1%, fee/he, foe/hoe, Fu/who % DH EMWGE, BLZN O OFEN LRI
L= FH5M a2 MO CRIEERZT - /5%, (i) Fu/who, few/Hugh > DFRBIEE (4’2 =7)*
NELLIEBLRIENRETHD Z L, IHIT, (i) /fa, ha/<o/Mi, hi/Zs B U 7= BEEE £/,
[h /OFHDEETIFIERED 72 <, T2 O /fa, ha/, /i, hi/ TIXFRER M EF 25— T,
ffu, /2> HHIH L7/ £/, /h T XV EEL < e 2 O H 7263, i 2RO /fu, hw/Z RS 5
L, TEHROHRID LI BITEEDNMET T2 EDREIN, /u/DRTRP GO TREEDE

HHLH] (fu-hu OFFD) OFERNIES B L TWD Z LRI Iz 23 H5H) .

LvL, SREEENOHHE SN/ £/, /h 13F DO%ERE ORBHASEREZ S0 T,

ﬁ@ﬁ%i HRRRI OB T <, Mu, w26 L7275 (fu), h(u)) 2Mtho

BB (f(a, 1), h(a, 1)) £V HLEENIZHEBIL TWD Z EIC X RENREEIC 2~ 72 &0

bﬁ%%%T%ﬁW.%kfﬁﬁn‘ %, /a,i,u/BREE (fa/hah, fee/he, Fu/who) 7> Hh
Hjl/f:/f/k/h/ (f(a)/h(a), f(Q)/h(i), f(u)/h(u)) & H%FEREE (_a, i, u) % cross-splice L 72l
WMERWCRIEERZITV, /u/DBREOFEL X LITHIELT-,

2. ROIHE
2.1. /f/&/¢/
AR TRV B IR o R £ 13, — IR R BRS¢ AR S h, J6GE

O)/f/—/h/O)quJiElZIK%U)/d)/-/h/@xﬁik LTHEL TIRT=ND (Bl 77 vs ) o L
L, B X512, /1 NETH/ OB TO/h/OREFTHHZ LD, hw/t/puité b
WZ[pw]& LTHRIL, &Ko (7 vs 7) . B CTORBOAESEOREIILEED
2NOT, [h]&[ ¢ NFHAERB T, ERIZITMEOR O LD THHELTS. 20

U 3 mma (SUR T2 7)), hah 3RS, 2 Fu 3P E AL T8 T (Mre Fu). > Hugh 3% Tk 22—,
b R TI T L O EARIIRE DR LA, ARETH, (R REERICESNT
fLh~OREORICH DM PHEIMT S d 2R L, th~<7 & LTORERNZRANT5.
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£, BAREIZBWTHER - BRMICKAT 20BN RN &b, TR LT
JERE T%/fu/&/hu/@l_lﬂi IFEEL <720, ZhudMa/ b ha/E L LR THBH LN THD.
SSRFEMEA D E WG DX, / f NEREE S & O/puw/ TR &iiz (Irwin, 2011)  (B1: fan >
/(])u an/ “7 7 27, film > /duirumu/ “7 A V7, felt > /pu.eruto/ “T7 =)L k) L fRIZ, v/
THEEE L, SO u/MBELT, 4B T FALTE o /BRSNS Z LR
2y (B: fan > /gan/ “7 7 7, film > /girumu/ <7 4 VL7, felt > [peruto/ “7 =L ) .
LrL, :ﬂ%%m®%%iﬁfb%:%%%?@&w CEEIEE L -FEIEEORE
IIRTES L, FEEFNICH, “7T7 7«7 7 U Tld [dwan] © [¢Van] © [pan] D K
IR IS EnD Y, /AT ¢ /HEAEATRASA TS LTV Z, AV/iE
puv/E E 5252 L (Bl /fal % /pwal, i/ /pui/ ) ITEEMENDH D (322 HiBR) .

2.2. /fl&E/IhIDHE

PERREEERE O E BN 2R L F U EE S < FRIZ-OUW TS Jongman et al. (2000) %5535
LWAS, /hAFE ER TR, Jh /ITRFE ORI & Ff 72 T [ O BRI D 7200 2 &
DD, BEEE OFEEN) - AR E ENRNT LR,

£/, BAGEFEIC L D/Mu/, huw/ORMFEIZHOWTHIME 2% < 722\, Guion, ef al. (2000)
XA ARGERGE I L DWFE B IR 255 IR LT 2203, INEE R 985515 %t (U, th/s, v/b

) OHIZ fih ZE A TR, Bub7e WIEREERRO—-> & L TId Lambacher et al 2001)
W2, HARNRKFAE 100 14 2 QIR W EH 2o 72 855 B REER AT o 7o
B, /f/E/h A%, Ju/OBREE (Ju/, o/, /u/) TIEZREEIEENMES, 7727 —
TG E ST, Ju/DBRED/ /& h /BB BEIND ERLTWDNR, ZOkkIIA
HOBERIZ OV TEIBLE I LTV,

2.3. &F#l - Wang (2017) — Whois Fu?

H 0 - Wang (2017) 13, S55EEEE & A ARGEREE 2 XI5 & LC, fee/he, fa/fah, foe/hoe, Fu/who,
Sfew/Hugh, ¥ X O fee/he, fa/hah, Fu/who 7> S ilitH U 7- & E0 £(i)/h(i), f(a)/h(a), f(u)/h(u) % #l]
WME LT, e TEDORIEERZITo7. M 1LIEEXFEOMRBIEE (A2 7) Thb.
FfERE LT

- JiEEE A (Eng NS) [IRFEERELIZ 0D
—a—Eng NS 59, f/h BN R ?iﬂﬁl/\

TAL R REESES (Jpn) 1/ u /DB (Fuvho,
o ntH few/Hugh) "CalBIRE M <, [R]7E 73 K.

| Semel R AT, Ju/BREET fh ORIE A
e ESE
1.0
\\\\%\‘ z\v;\?* \(\OQ‘ <© & *(p<.05) for Jpn All . gﬁ%?ﬁ%(ﬁﬂj%ﬁ@: IE]%Q'@—%) {E D ) 75)3%) %) )
& &

((\\,\“Q N except btw Fu/who

& and few/Hugh (Fu X v who, Hugh Xb few % [[%)

F/H Word ID Sensitivity

45
4.0
35
3.0 ®-- Adv

2.5

Sensitivity (d")

2.0

. f/hEBEREDHEANEZM (EngNS, Jpn) (FHD - Wang, 2017: ®2&Y)

Wiz, #1 (W TESOAR L, ZOHMPICOEREOHBAEEDEK) % /oE&, H
Kuunﬁ%’b%guz} LI L2 F& th OATORIENTE HZ ENbnd, FFIC f/h(a)k
f/h(Q) TITIZIERIEZR D (Th(a) 1 d”=4.37. fh() : d’=4.05%). F£7-, fh) TITFEEITT
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1. MmHich=C & MHAHTDEEECV] OHRIRELLE (Jon)

HiHY C cv HiHY C v HiHY C cv

f/h(a) fah/hah f/h(i) fee /he f/h(u) Fu/who
Jpn All 4.37 A 4.57 4.05 A 4.51 2.91 N 2.10
Advanced 4.65 A 4.65 4.42 A 4.65 VS 3.89 N 2.37
Int’'med H 4.50 A 4.65 3.64 A 4.52 2.67 N 2.26
Int'med L 3.89 A 4.36 4.31 A 4.36 2.31 N 1.60

NHHOD, dVE3HIET, HOIRETETE 5 & Ebhs.

HEHT XL, Fuwho 7 HHlH L7- thu)DI&EIL (d°=291%), ZOHHTORET
H D Fuwho (d’=2.10%) XV @\ Z L THDH. @, CHMEY L CVOLIRERED
%< CORENKSITRDEBDOND (C<CV). FEB, HFEFHEOLRY L AAETZE D
f/h(a, N TIXZ DL D RIS TH -2, —J7, /u/BREE T, BEMTHIZTWwWE=Ccn, %
DCIrHEED CV BERNIEREND EBMZ 2L 2D LWV ) WHRBR N Z > TS,
Ju/ZEH< L BARECIIE RN IRECEHR BESERTH D L) TR OM#E - =
MICESS EFRARORBRNH D Z ENERNTH D LRS-,

UL, HFRTERENOME S5 h 1%, GRTORKETOBEENEENT
BV, /u/0OBRE GEBLUOHIETE) T th OFMBRENMETT501%, ZOREICHIT
% f/h PORFRECELY b FEBNCEL, RFALSLTHob ThD &) alietE
EECENRW. TITC, EEEFREMIOCHEBLETEIE, NOBEEHETFEZD
cross-splicing Z1T\Y, ZODREFERZITo72. THIEIEVIZ, WINZHBED 720> 7 t/h(a)
2 f/h(Q) DB BT/ u /&8 L T2 BRIZRRBIME R L, fh(u)D 1512/ a /R0 i /&8t LTz
BRCERBIA M BT 5 & AU, /u/BRERICEBT D th OFBIOREEY, o 7F HR T
SEHD/u/DIRZEDHLDITHD E VI GRNEMITOEND Z LT 5.

3. EBR

3.1. A&

<> FHI - Wang 2017) THEH Lf:fee/he fa/fah, Fu/who (4 NDFEEE) oA L=+
B (1), h(i), f(a), h(a), f(u), h(u) &, FBEOREEE: i, a, u ZFILZ 4L cross-splice L7 (#
foe L 7= 4L “f(i) a” D X D %ﬁ)ﬁ/:wm OREE %, £72/h 21X h OFEORE
) am L. ks, i) i %, HE (65R) ISR E D RBIEEI LN L ET 5.

f/h(i) i
t/h(a) | F&F 28 (XHitioohs 3 /) X _a | HRkchRE 3T =12 (18—6=12)
f/h(u) u *RE 6 FA R <

F7o, HEDOTZOIZEHEY - Wang (2017) OFRIEFEERZ B L, feelhe, fa/hah, Fu/who ¥
KO 5O th(, a, )b o e Lz, KoTC, (1) 4 AOFIR, (2) 24 # (() T
& X REE D cross-splice HIlI 12 Ff, (ii) EFCOFE2EIK 6 FE, (iil) i &M O & 6 fE), (3)4
E@ﬂb,u#%4ﬁ@ﬂﬁﬁﬁﬁéh w7y 7 (EFRGOEGDOBERT) &8
Tnay 7 ((H)DOFH @ﬁ@l—Jﬂi) DT CEFRODHREY 7 b praat DFERT 0 7T A E

(NN RV AW = IV S @#ULE%S:X?Y’)E)‘B@’C, INERICEMT D EIZLD,

BT ay P E LS TRIVGD FEHORITETT D L0 ) EORZ X - 7.
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<HeBRE & FIE> FERITITAARGERGEEE R FAE204 (19 -225%) ESFBHEEE L LT
JERERFRERGE 7 N (40 - 68 %) BN L 7o, RF I FEBGEDO H L BEROMEZRE L L Thb,
HORBCTERT O 7T A>Ty Ry b BT & LR SN D SR 4 B
X, PCHjE LICERENDEETITFEEXT—IEL - Tl —FR— L7, 70— RN
v 7137 <, BEET D EH 2.5 BRICROFED SRR STz, RYICFIEOMEZ L
%, K% 4 RIANZRDR D, 2K T30 5RO EMTH - 7.

3.2 WREBR
3.2.1. EBH#ER (HEFEC LEL2ACY)

M0 - Wang (2017) @L%%@ﬁ*%& LC, B REEAEH 1L @ﬁﬁ&i%%f“(a]’=4.65,
AR EE), TE DR HIEIEEEETH 7= (fh(a): 4.65, T/h(i): 4.52, f(u): 4.42). &I,
AREERGE OFE L 5 @Jf@uéa%um”%%%z AT £, AR RT LI fa/hah

F2 THHFEHOH] & HHTOEEE] ORE GHAIRRE) OHEK (BAEES)

Excised C only d’ Whole word d
f/h (a) 4.26 2 fa/hah 4.27
f/h (i) 4.38 A fee/he 4.53
f/h (u) 3.14 N Fu/who 1.70

B L fee/he TIXRIEICHIEN 72 < (d” = 4.27, 4.53), — 5T, Fu/who 133 L R#EZ 5
M—lm)_&#ﬁﬁﬁéﬂt(ﬁ%@%%l&btAMﬂ% F(2,38) =33.125, p < .01,
Bonferroni C Fu/who (A E72: p <.01). RIZ, EAB T LI, FeErbiiti a8
DIHTORIENHFIZ f/ha) & h(i) TE < (d =4.25,4.38), Fh@) TIX TR 5 H DO D(d’=3.14)
OO TE TS EBbid (oS REL ZK & L7z ANOVA : F(2, 38) =
14.598, p < .01, Bonferroni C f/h(u) IZAE2: p < .01). X B} ’EE&’ LT, FEHE fh(u)
TORELD S, M TOERIE Fuwho) O BPREEC/2D Z L NBRE .

3.2.2. B X BH® cross-splicing

% 30X, M50 & BIO RS % cross-splice L72HIIMOFEREFIEDFRERTH 5. HiEF
FEFETOMERICBNT, ELAARFGHEELZOMEEICTENT, M+ EFHRETE
D # cross-splice HTH CTREANESEDN TR - TWD., L, R TLH2EFEZ ORI EbE:
FEREFTHLOTHENTH LD, I<ADLEMER TG/ NNE = PRiESTND.

x3. [FEXBE%cross—splice LI=Fi& DEIE (a. ZEFEE b BXEED)

Excised C spliced . Excised C spliced
only w/_a ! -u only w/ _a - -u
f/h(a) 4.65 — 4.42 3.63 f/h(a) 4.26 — 4.14 1.83
f/h(i)  4.52 2.68 — 3.17 f/h(i) 4.38 4.08 — 2.04
f/h(u) 4.42 3.65 4.25 — f/h(u) 3.14 3.73 3.78 —
(a) HEEE (b) BARFEEE

WEREG AL, Th()IZ_a & w23kt L7 BRICR RO T 27~ L (f/h(i): 4.52 v f/h(i)_a: 2.68),
N fh(i) u: 3.17), AARGEEEE X, f/h(a), h()Z u 2%k L7-BRICEERME T2 R L T0D
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(f/h(a): 4.26 \ f/h(a) u: 1.83, BL O fh(i): 438 N f/h(i) u:2.04). F7=, HAFELEEIL, T

HHIRE D b splice FIUR CRUEEAME T3 2 REREM O T, h(u)il_a & i 23 E#E L72BR
WX EH- LTV (f/hu): 3.14 7 f/h(u) a: 3.73, BEL O 7 fh) i: 3.78). Z DK T & EH-
DOELL L PR OFERTHDH, Eobl), FHEHIMCREICHBED 2 ->7- f/h(a, i)
DS, Ju/HERET S & th ORFEIDEZ > T 201%, £3IL, FETIERSE/ u/ D2
ThdZ iR fEReRoT.

[X] 3 1%, cross-splice FIDFEFHAETIZONWTHEEZ/RLIZLOTHD (B : fa)il_u &
ot Lic & X2 Fu Tlid7e< who L[RIZE). £, IGEREE X LD/ FNZ EDRE 0%k L &
* cross-splicing 8% & 4% LB AR DE/IfIEHE, /h/ERCZ ST
72y (X3 &, 2D, LaL, /h
R E 3T 5 &/ £ /&M<
r—Z038in 5 ([RAMD. h(i)iZ_a
X u, - h)IZ a3 tkliT 5 L,
FIEI hah, who, hah Tl372 <,
fa, Fu, fa L OST5 2 ERNRY
DODERTHROND. ZD/f/E/h/D
EWE, RIS b b B2
IREWCH D EBbid. /I
A7 AT MV ERD, hOE
DBH & D3 & fe R BRAEIRE D 7 o+ /L
~ v MERBIZBL, ZOmED/ £/
DN FFH-3 % (Jongman et al.,
ibid) —)5C, /h/D AT KL E—
J 3Bk RE OENEEITL T
u HDOTT7T7y MNeEFETT 4N~

0 g
h(a)

AAEEE i) h(u) a ! v MEB D 22 (1TAK, 1996) . /h/
DOMEMELE NS X0, Wb,
3. Cross-splicing #i&H LBRE B D EB A T 5 .

FEEE, f(a, i, WEBWTHHIHITTORFIXIZIES 5220, ha, i, u) TIEDND Z E 0%
<, EBRBERECTLEZL OWBRENZ HIZZ TS, LoT, IkbIHWVIEETHY, /f/D
AR M =7 TS/ /D F2 OEZZFShH) b, a ullVWTn 7 41~
VRN E, HIV/OENEBIK Z bbb ERDbRS. ZO XD, i L7/ h /IZBIOR
Ttk SE5E (Bl :h@) i), /h/OGLLT 3V~ MIEE 7 40~ > hBIERIIC 220
Bl ZTOTHRENRE LD Z L RHD. TORE, MTOREIHIZ52L0H
0, BUSOD/RE — 2 BT MR b D Lo =, DA, /£/0 splice #IIITH R T, BFIX
— DO L Z 272\, /£ /D splice R A HMTAERZINT 2 2 LR Y TH D L Bbh
5. T D&, BEEREE L, /A EORE DR %L TH/h /IZ#H < Z & 23720 (cf. Foulkes, 1997)
ZEMBREERD.

—5, BARGEREED /%) £/ EB < OIF%EN allk i/ OLEDHRTH-T, uDERE
TN Y O T//ERFIT 5. f(a), fQOIEH 75 AR CTH 2 2 TV 7223 (3 3(b), ££51),
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u RS DL (fa) u, f) w) WEHZ/2 S (3T, A28, /u/DOBRE TORRMIKE T~
T THDH/ MM HENTWT, B TR Z 2 Tz h(a), h(i)iE, u 23T 5 &0 720 D
RC/f/E8% (A, HR). JFEEH D IERRD/ f/, /h/@&:tﬁé el =R ORGSR SN
LTWb EBbhDR, HARESSEOERIL, /f WCornbbd, £72/4 WiEofhitc
SO ORFEREHERICHDD LT, [u/DRRZDOLONREEL TND I ENb0nD

é%m,Lﬁkm%m,mwu%@bf%%%wﬁﬁﬁﬁ%ht.Exmﬁﬁﬁh@
AR AN ERET DAL/ /M ZETHD (M3 T, AFAD. hbiHICRED/ u/OF
BEFF-TEY, 2210 axX i M&FeT 5 & [pwa] ~ [¢Va]=° [wi] ~ [§“i] & 72V, Tz
[a/o/fi/ & W=D TIXRNTEA D Iy, [ 1% BAGEAL LB O RSN B U 7= ATREME N5
265 151, EFOHBEE & W) ST/, HiEGEE (hi) a Z/fa/ L
<) & HARGEEE (h(w) i 2/M/EM<) TIEEDIRAFTEI Z LR bh5b.

4. HERESEDEE

DLERTE X912, BARGERES X, THHEMTIZ/ L/ h/DOREDRNRY TEX DM, /u/
BREEDFE (Fu/who) TIZNEEL /2%, Fiz, /a/Ro/i/OBEENOIH SN (e /u/DFr
2 F=720) /£, WX FECRIENR 2o T2 b D, fu /35 EIREEC 2D 2 &b,
FOFETIERL, /u/DFETREDLONERTH D Z ENEAMIT BT,

[u /DERIE, AARGETIIE R VRE Clde BRELREZRTHLOT, LVEKROF
BRI O MGRDS, “A5REREF L-ULOMEREN Z 8L £ 72 X EL S5 7 AN
R EXID  (cf Boomershine e al. 2008). F7-, —HOFERITETHIBENL COFFE MR
BELTWD., ENLEZ Ay MEIDIAKRLE T S L Th0E, C OADTHIZTWebD
B, TOCHBIFESD CV THIZ A< 725 Z e, BENOLASTNAETHAS C
DEBNERZ,VETHNTEDLEDOEFA2EZ T D AR 2 R o5 L e o 7.

BEE: AWFILD—#1E Simon Fraser University, Language and Brain Lab & Department of Linguistics @
W ARSI it E Lic, T ZICH LET.
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HUI Eifd1 - Wang, Yue (2017) [HARGECTOHRFBREICE T 50555 DT — Who is Fu?|
Wﬁl@ﬁﬁ%ﬁ?éélﬁA%%%J@pmzmﬂ

sk B (1997) THREF A 5] MO - IF7E4t.

Boomershine, A., Hall, K., Hume, E. & Johnson, K. (2008) “The impact of allophony vs contrast
on speech perception,” In Avery, Dresher & Rice (eds) Phonological Contrast. N.Y.: Mouton de
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Acquiring Jaw Movement Patterns in a second language:
Some lexical factors
Ian Wilson (University of Aizu), Donna Erickson (Haskins Laboratories, Kanazawa Medical
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University)
wilson@u-aizu.ac.jp, ericksondonnaz2000@gmail.com,
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1. Introduction

Understanding how we acquire the production patterns of a second language (L2) is an important
topic in phonetic studies. At least among those studies conducted in Japan, it is probably safe to say
that research on how Japanese speakers acquire English is far more common than how English
speakers acquire Japanese. Among the latter type of studies, common topics include the acquisition
of Japanese pitch accent and long-short vowel/consonant distinctions, (e.g. Shport 2016, Hirata et al.
2007). Here, we examine a yet little explored aspect of L2 prosody: Japanese phrasal stress, as
manifested via systematic jaw movement patterns, and the articulation thereof by English speakers
of Japanese. As background, we are working within a theoretical framework (e.g. the C/D model:
Fujimura 1992) in which there are at least two “prosodic articulators”: the larynx, which controls
pitch (FO) as well as vowel duration and intensity; and the jaw, which controls changes of the
resonant frequencies of the vocal tract. Previous studies have observed that increased jaw
displacement results in more prominent syllables (e.g. Fujimura 1992) as well as higher F1 values
(e.g., Erickson 2002, Erickson et al. 2012). Strong correlations between measures of jaw
displacement, F1 and n-ary levels of syllable prominence for each syllable in the utterance have been
reported for English (Erickson et al 2015). For languages such as Chinese, French, and Japanese,
increased jaw displacement/F1 associates not with n-ary levels of syllable stress, but with phrase
final words/syllables (Smith et al. forthcoming, Erickson et al. 2016, Kawahara et al. 2014, 2015).
Generally speaking, first-language (L1) prosody can be carried over to the L2, and jaw movement
patterns are not exceptional. For instance, Japanese speakers of English show increased jaw
displacement/F1 phrase finally, even in sentences where L1 English speakers have reduced jaw
displacement/F1 in that position (Erickson et al. 2014). The question we address here is what are the
patterns of jaw displacement/F1 of English speakers speaking Japanese as an L2 in comparison with

those of L1 Japanese speakers.

2. Method

Articulatory and acoustic recordings were made using 3-D EMA (Carstens AG500 Electromagnetic
Articulograph) at the Japan Advanced Institute of Science and Technology (JAIST). One sensor was
placed on the lower medial incisors to track jaw motion. Additional sensors were placed on three

points of the tongue, and the upper and lower lips, but the analyses of these sensors are not reported.
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Four additional sensors (upper incisors, bridge of the nose, left and right mastoid processes behind
the ears) were used as references to correct for head movement. The articulatory and acoustic data
were digitized at sampling rates of 200 Hz and 16 kHz, respectively. The occlusal plane was
estimated using a biteplate with three additional sensors. In post processing, the articulatory data
were rotated to the occlusal plane and corrected for head movement using the reference sensors after
low-pass filtering at 20 Hz. Custom software — Mview (Mark Tiede, Haskins Laboratories) was used
to analyze the data. The lowest vertical position (maximum displacement) of the jaw with respect to
the bite plane was located for each target syllable of the utterance using a velocity-based criterion.

F1 measurements in the mid region of the vowel were made using Praat software.

(1T 111

LU

Figure 1: Acoustic waveform, spectrogram, jaw position for [akagasada] for Japanese (left) and

American English (right) speaker. L2 speakers said [aka kasa da] failing to apply rendaku.

The L1 speakers spoke standard Tokyo Japanese (1 male, 2 females, in their 30s). The L2
speakers were 3 North American English speakers (2 males, 1 female, approximate ages 30 to 60),
fluent in Japanese, having lived in Japan for the past approximately 8 to 17 years. The stimuli,
together with stimuli for other experiments, were presented sentence-by-sentence in a randomized
order on a PowerPoint screen in front of the speaker. Each speaker pronounced each stimulus
approximately 6 times, but due to tracking errors or mispronunciation errors, sometimes the number
of tokens varied. Since the magnitude of jaw displacement is nontrivially affected by vowel height
(Kawahara et al. 2014, Menezes and Erickson 2013), all vowels of the stimulus sentences were [a].
The sentences were aka-gasa da (“That’s a red umbrella.”) and aka-pa’jama da (“Those are red
pajamas.”). Previous analysis of some of this data, focusing on the production of L1 speakers, was
reported in Kawahara et al. 2014; some data are reproduced here for the sake of comparing L1 and

L2 speech.

3. Results

3.1. L1 and L2 patterns of jaw displacement and F1 for aka kasa da

The articulatory results in the following figures show the amount of average jaw displacement for
each syllable as measured from the occlusal plane across the 5 to 6 repetitions of the utterance. The

height of each bar indicates the amount of jaw displacement: the higher the bar, the greater the jaw
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opening, (i.e., the lower the jaw). The results are shown this way to adhere to the hypothesis that
syllables with increased jaw displacement have greater prominence. Thus, the y-axis is labeled
“Syllable Magnitude (mm)”, since, according to Fujimura’s C/D model hypothesis (1992), syllable
magnitude is correlated with the amount of jaw displacement required to articulate each syllable. In
the figures below, each syllable has a different magnitude, even though the vowel is phonologically

the same. In our figures, ordinate scaling is set individually for each speaker, to better view the

patterns of jaw opening.
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Figure 2: Syllable magnitude and F1 patterns for the Japanese utterance akagasa da for L1 speakers J07,
JO8, J11. The top row shows syllable magnitude patterns; the bottom shows F1 patterns.
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Figure 3: Syllable magnitude and F1 patterns for the Japanese utterance akagasa da for L2 speakers

A08, A09, A10. The top row shows syllable magnitude patterns; the bottom shows F1 patterns.

Looking at the syllable magnitude patterns in Figure 2, we observe consistent patterns: the

initial and final syllables of the utterance show comparatively large jaw displacement patterns, as
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was reported in Kawahara et al. (2014). The correlations between jaw displacement patterns and F1
seem complicated; for JO7, they seem to match except for the second and fourth syllables; for JO8
and J11, there do not seem to be systematic correlations.

For this sentence type, the syllable magnitude patterns for the L2 speakers (in Figure 3) are
strikingly similar to those of the L1 speakers from Figure 2, again showing utterance initial and final
increased magnitudes. Interestingly, the F1 patterns seem to correlate with jaw displacement

magnitudes for A08 (r?=0.60) but not for the other L2 speakers.

3.2. L1 and L2 patterns of jaw displacement and F1 for aka pajama da

Looking at the syllable magnitude patterns for the L1 speakers in Figure 4, we again observe large
jaw displacement for initial and final syllables. Like the akagasada sentence, no strong correlations
were found between jaw displacement and F1 for the L1 speakers. Note also that jaw displacement is
larger on the first syllable of pajama than on the second syllable. It could be argued that this is
because in Japanese, pajama has a pitch accent on the first syllable; however, Kawahara et al. (2014)

show that pitch accent does not affect jaw movement patterns.
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" a kapajamada akapajamada =~ a kapajamada

Figure 4: Syllable magnitude and F1 patterns for the Japanese utterance aka pajama da for L1

speakers J07, JO8, J11. The top row shows syllable magnitude patterns, the bottom shows F1 patterns.

These utterances contain the English cognate word, “pajama”, and for the L2 speakers (in
Figure 5), we see a different pattern of syllable magnitude than that for the L1 speakers, and
different from the akagasada sentence as well. Specifically, [ja] has a larger jaw opening than the
preceding [pa]—this is presumably due to negative L1 transfer (i.e., interference) from the lexical
stress pattern of the English word pajama, where stress is on the second syllable. For cognates, such

negative L1 phonetic transfer has been shown for VOT in Amengual (2012). It has also been shown
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for stress assignment in Ghazali & Bouchhioua (2003), but negatively interfering from Tunisian

participants’ L2 (French) to their L3 (English) for French-English cognates.
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Figure 5: Syllable magnitude and F1 patterns for the utterance aka pajama da for English L2 speakers,
A08, A09, A10. The top row shows syllable magnitude patterns, the bottom shows F1 patterns.

In Figure 5, the F1 patterns match the syllable magnitude patterns, with increased F1 on
the middle syllable. One L2 speaker, AO8, however, seems to show almost equal amounts of syllable
magnitude as well as F1 values on the three syllables in pajama, thus endeavoring to avoid the L1
pattern of increased strength on the middle syllable. Indeed, for the participants in Ghazali &
Bouchhioua (2003), the number of misplaced stresses was inversely proportional to their proficiency
level, so it is possible that jaw movement here could be an indicator of L2 proficiency level.
Regression analyses show positive relationships between jaw displacement and F1 for AO8 and A10

(1*=0.44, 1?=0.39, respectively).

4. Conclusion

The results from this small study suggest that English speakers fluent in speaking Japanese are
relatively successful in articulating Japanese edge prominence characteristics of phrasal stress.
Specifically, they produce increased jaw displacement patterns similar to Japanese L1 speakers at
phrasal edges (both initial and final), thus indicating a lack of interference of English articulatory
prosody on that of Japanese. However, in utterances which involve English loan words, there
appears to be some negative L1 transfer. Specifically, the L2 speakers of Japanese, especially A09
and A10, show clear increases of jaw displacement on the English lexically stressed middle syllable
of pajama. This contrasts with the Japanese L1 speakers who show larger jaw displacement on the
first syllable of pajama than on the second syllable. It is interesting to note that the L2 speakers for

the utterance with the English cognate also tend to show a strong relation between jaw displacement
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and F1. The relation between jaw and F1 is a topic of continued exploration (see, e.g., Huang and

Erickson 2019 for discussion of jaw and tongue interaction for prosody articulation).
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Please choose the correct number to match the picture.

Select one:
.

2
3.
4.

X 1:Moodle ETOYAZVHTRIEDAD)—ayvk
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T ¥R b i LT HRE
BEEOREMD. NRAYRAR, FIYO— R, EEHES 56,

VAYRVRTFANEANTBHUDAT T, SHREHIFERRL, FFEBRUE T, RiT, [BFER] 2R
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3000 XFLADZA, I<IRYYAY, FUvO—R, LBREFETEELT, 100,000 LFLETOHEE, YA
S3 /Ny McRET ZRENHD ET,

ZL—Y7FXb ssML @

If we use today's text-to-speech technology, our teaching will be of course much easier.First, creation of
teaching materials including audio will be quite easy. Second, as the audio part is digitally stored as a
computer file, sharing audio materials with other instructors will be also very easy. Third, modification of the
analog audio material is quite difficult and requires a complicated process. However, the synthesized voices
are quite easy to modify. Reuse of the text-to-speech synthesized voices is quite simple and done in a
fraction of a second.

4

R T e FIALNDFERNERT  FERNEHE

& 22,050Hz T. =2—3J)LT
IvIy @ ¥ IV DIFE 24,000Hz T,

® zyvH—R Amy, i
Za-3l ® Emma, Ttk
EEEYV—vay Brian, B
5 GEE) v

> EEERL

& 40—k MP3

K2: Amazon Polly OJ YV —ILOADY—Yay b

TOR 375 SSML kiD= V) —)LIZo 872 SSML Z 7 2 ¥ T HIAAT A DA 7 ) —
vav NThb.

TL—r7%X b SSML ©

<speak><amazon:breath/> If we use today's text-to-speech technology, <break time=".4s"/>our teaching will
be of course <emphasis level="moderate">much easier</emphasis>. <break time="1s"/><emphasis
level="moderate"><amazon:breath/>First,</emphasis> <break time=".3s"/><amazon:breath/>creation of
teaching materials including audio, will be quite easy.<break time="1s"/> <emphasis level="moderate">
<amazon:breath/>Second,</emphasis> as the audio part is digitally stored as a computer file,<break
time=".3s"/> <amazon:breath/>sharing audio materials with other instructors will be also very easy.<break
time="1s"/> <emphasis level="moderate"><amazon:breath/>Third,</emphasis> modification of the analog
audio material is quite difficult, <amazon:breath/>and requires a complicated process.<break time="1s"/>
<amazon:breath/>However,<break time=".3s"/> the synthesized voices are quite easy to modify.<break
time="1s"/> <amazon:breath/>Reuse of the text-to-speech synthesized voices is quite simple,
<amazon:breath/>and done in a <emphasis level="moderate">fraction of a second.</emphasis> </speak>

1097 XF% (8 FIANRDFHERNERT FHANEME
K 3: Amazon Polly ® SSML £— FTOIAVY—=ILOAT)—>ayk

SSML Z 7HMD 7 2 A F av~—2%27 ) v 735 &, SSMLIZETLMMANE RSN
%. F7z, https://docs.aws.amazon.com/ja_jp/polly/latest/dg/supported-ssml.html TiX Amazon
Polly MBLELBECTH AR — 95 SSML # VY RZOFHTE L L HITRSNTND. EED L Z
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2y, DFEDWITSSML # 7 ZBEST 5 D0, £ L TELIZEDRIZIE, WIZ SSML %
B L CTHE L — I~y F LI TTS B EEERTE S [TTS AlE 7 v 7 = —H%—]
EERMTDHDIENTEDLNENSTERIIBITT A THA .

& XXk

Azuma, J. (2008) “Applying TTS technology to foreign language teaching,” Handbook of Research
on Computer-Enhanced Language Acquisition and Learning, Zhang, F. and Barber, B. eds, IGI
Global, Hershey, 497-506.

Azuma, J. (2010). “A quantitative evaluation of the quality of Text-To-Speech (TTS) engines:
toward the application of TTS technology to TEFL,” Language Education and Technology (LET
50) Conference Proceedings, Yokohama, 232-233.

HIFE— (2018) HHT TTS Bk H H OIMEREEF I TOWEM. 2018 FEAERRHAT AT 4
TR EENERR. 2018.8.9.
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D TdoF] TH, BEHEOD 230ms] ITEME L 72 572200,
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*%Ejjgﬂ@ﬁﬁ Lnum)’ﬁo IC Dy# 2500

VVELFEER 4. SUR D IRFED RN
b, -
F— X% 3R T, R E |0
T, 3CEIE 1200ms LLF jCI*J 1040 X e j:;g:f::ji
% 800ms DA F o7, BETE. | % N A

szHEJVC%)szVC%) 1800ms LJL%) 500 SZE_ oo
b0 | TR — R SCRAR— R & M

NER N7~ 2 8 2 B B B
DHRVEA BT, Bgmeee 22283258
R 5 g 5 g 8 D @ @ @ ® 6

3: XRAR—X(mKIE, F/ME FiE)EXER—X(HEKE) SUP)
54, VYXLOEEMDOHNEDAH=X L

T L ARBNDIE %5 FOFHG R £ 721335 & S OB ORFHFEN D> TEL 2D &,
ZIT—DODOHBKEDLVICRD, ZORS RoKHORSIZE-T, Z20KYE S
NWE—=VDORBINTED] L, TZOLD RIFHOIERIZE Y ZHSOBEORIZEIILE A
ETHD, blbuI g <HE>*LMs) L95, TLT<H>0OE ST 1800ms Mk

2725l BEEREOENY 2 U bbbt Ihd,

511 & 512 TR~RZEBY

ISR «
DHIG % T bTEAH I,

500
450
400
350
300
250
200
150
100

50

0

i 22f
= fitE25m
{5 a6f
—f2E45m
—fieF66f
- {#%69m

500
450
400
350
300
250
200
150
100

50

Bz 2 & — 7 OPERE— T B2 240ms UL LD, H
HUNT 3.0 LLEDEZR D & WFIRE — T EORMRIER &K S5 ATHE
DFN I TAGTHOO<ME>NAELDIZEZOND, <[ >ITHEN -
A4 CAuE, OB 2R L, & RO
AR A NEICAET D &

PEDIEN,
REEEIZ A B 7
Lo THEYITHD, LnL<HE>

INTGNFGRIEL, Thbb U XA0REME

-BED
—BEG
~BEC

4: BEEBLBEOYENETSRIILOHFELFIEUR)

fZzTTn ) <> TREEBEOUINA] THY .

S TR— fjmﬁﬁj
RLTHAE
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BlzE 40 NITHE L) T, BEOIE U] OF—T R ED 2N +314
SUBTHERIELE oo Tz, T BEFIZRSRolce ) 2 LiE, D) PEELEED
UNBEO<E>&D 95, 2F0 NILH) & TE L) BhlxDREE LTRSS,
Ll NICOE L) F—20XHied T, NILH) & TE L) 1TEKEE Tl L7~
WU E SR D, ZOEWKE TR Lo REDZREHMER, NIRRT TRERMEE b
bLEEZDLND,

6. fHim

URXLADRFEHEOHIGIE, <HE>IZX2REO R bIcEoTELD EBXDBND,
Ko THERICU XLORFEMZFE U S HRFMAERKR & 1%, A 5550 8 X OSSO
REFRNECORMERE ES225, T L THEFICY RAORFEZ KT SRV
X, D7 b, RAOFHZWZL TV DOIRERSH D, ZHUL [V XLORFEERD 5 |
FEEHITHRT 2 FREMERIEICIB VT, FHMEORBIAFEIE 2”9 & 30T, K0 2R 2231
ICBRL L0 LHESND,

B 5 25— 5 OWIEE— 5 BN,
HEH 5 FREM « BREEMIC ARG BN E TR L2 nZ &,
SF D 240msPl EDEH HVVE3.0LL LD TR BT b,

TREHY « BREERIICAR GBI CE LN &,
AHARMNETH->TH, 1800msE iz /22 &,

K4 FEFNMALOEEMERLGVREOLEEY

g
o
o
&

FESEHE
FCEAA(2008) THFEE IEH 703856 & Ml L= %58 2 08% ) [EFgel | 1203), 1-2.
/NEREEMQ2013) [MEEMATE 8 2 R Man]  slith.
B H—FZ1967) [ AAGEEBRONIZE] BT EE HRR.
FEMIES(1993) TV X a0 A= SaEaiem) [SE) | 22(11), 62-69. KAEHH.
BRI I(1992) TFFFX A I 2 T HIENC A DD A ARGEORHE [H 7 555E %], 33(2), 209.
RN (1997) [RELSEDOT 78 b, AU bx—var, UAXLALKR—X]
MRBERTEETT7 72 oA b x—vay - URAER—X] P, =45
FEEEEML(2001) TSRS L= OEBEEM RS REE ] PR AR
B (1983) THREMCEB)EEMMEE FEEOFE L 2 LIXORHE BERAIZIC K 5 R
&ErEEEETD 24, 149-164.
=L« 7L A(1987) [V XL LT UR] D RAF aff [EFROLEFE()] 4§56 %=
FPESTAEIINEER, 182-220. Pk =L,
(Daiana Deutsch,7he Psychology of Music. Academic Press, 1982)
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1. [FL®HIC

INSE/NFRE TSR E IR E I TE LML TR Y, 2020 FEORGEHARMY % ELETIZFAR
DEBREE /R EOBRFAREOED FOREOF L TRREOMETH D, T 2 TAIZET
i, BREEREZ2ED TN TOREELNRE LES S ESEER ORI EZ R 720
(2, BT O R EE R EORGESFEEEN O 7 — oW 21TV, 2 EiE O K #HE
AR SN LT,

2. IRDE=R
21, BEFRICEEITIBREEFTROXZZERE

2013 FRITFPIRBEIESUE, 2016 FFICITREEF ZRIMIEE AT S, @E R TOAH
PELEORUENRZHE ST O Z LIk Y, BEREERRISESRICETT 5 W EEII
DEMANZ S 2 DIk LT, AN/NFRCHESEREEEZIIEM L T D (FhE, 2016), %
FEIE 2020 FEEDNB/NFERED 5 6 FAEICBWTHR E 72D, TR « 557 - Fede - LS D
4 HEEOTXTE2IED LD D0, FEEETE OYHEBMIZ BV CIIIEEEE = ICENLB L
FRIRIN OB FRBC T ek, S DT HiE IS T 230 s (F —XF—
HARFREE ) D DT, NHEiE ORI Z®mO T LERH D, LNLRND,
PEREEREIZE > TE, BAEE—T7 CEXBERY S350 EIC, #EE0 & ) ek
FERFH OB R OREfRIINETH LD T, YREELHE LY, INETEHEEEO-O DA
R EGEE F RSO T TE, BAGEZMELLE DO LNMFERET, HYBESIHRER
XA Z B FERE L TSHEL TS (R E, 2015),
22 FELDOBFEERELHEERETERENDERETFAE - EHOHH

EENTHLH L —EORAE T, SiEMEESOIAFIITEEENH D, BE DK
WCHEEL, THEOEEE, | RECHESTNOAE - C, RS L a2 EE L, BRSO
TR, EFEREED T 8 U OWA, /s, z, v, 0, 8/ 78 K DEEEE oM/ DS D JE
HE 6~8 W F T2>h %D (Templin, 1989) DT, 4~5 mEIEN /1% /s/, Tk EiE TH/0/% /),
5 ikt F TlX chair % shair ® X O IRHAT BN A 65 (PR, 2016), HARGEREED
T EHL DA, INFETELEDK 90%0 A ARGEOH G /L3208, 1423 3] O
BT - ST OIS IO G B OGRS LR 0L, 6 EEETHD (B
K- ZH, 1967), BEEREREERE 1 EFORPBEICBW L, T OBEIER IR
LIRITR USRS, BRSPS 15 FichoThEM LA o= (£ - BESE, 2017),
INF A AN 3 FAORREE IR OEEREHERE (AR L~ L orEEs
PEIZOW T RIFEHE L7228 - H5 - HK - BE (1999) OFFIETIE, FEHBREICS
FOREZEITRLS, s [T CEEE 13 OoRENR LIRS, BEOZT—L L
TiX, 3= NE—=iE) OFFHHTEFOEFL, [T-5) OBEFEORTRORD,
[T—Lw| O#FNPFEFICHLEZINTND, BRAADOTELORF#HEFICONTL, 3
IR 8 MITHEOED F TOMROBX IZIZAEENRONT-DIZ, HEOREOEIX I
IFEEEN -T2, S THLREHE S ICB W CEHEDHAORTEZEES N RATHD Z LR
R I (AE - [EEF - Sk - PR - ARV - HAR, 2008), 202 &iE, BEREEINEIZ
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HE LY, BRAREICE > AR WEESE T2 ST 55412, 24070 &
L DN OFEERE DN BIGO KL A2 5 2 5 L Bbihvs, Kawai (2017) 1%, HA®D
EFL BREEOEFEREORESEHTEHENCELT, F5 L0 bRFORSTVIRNETH
% EEBHBMT LT, —7, Itabashi (2002) (%, 130dB % % 2 f HEHRE LA /2, §, 3/
72 EOEEERS ST EE b IEMICRE S LTER ZE LTV A,

BRE O ER L, KBRS O RS ORI DT BAF 7223, @ BRSO 5
TIIE LD ZEDOREERERINCEEEH 2 TNDEZ R0 >Tb (Oyer & Doudna,
1959), FREHFRICHWTIE, BEEN 5O 2EEEE <, 134 FH, /203 12 F B ICHH
FEAEVY (Tobias, 1959), A5 DOEIEIE, SUEMEICBW CEEIZCEEIORH], e
AR TEOP TERERFEEH ZH-TWAHDOT, BREEMRATIIRbT T =NV
+<, BMEAE TR (Owens, Benedict, & Schubert, 1972) . EhEild 3 AREIEI/EE DR
RO s REDLDHREE, HENECRENSPEHBEIEICEZVSTVWE T —THh D
(Elfenbein, Hardin-Jones, & Davis, 1994), H ARGEREE TR ER © B IO @ 1T O
DEEL W ESbhvTng (g - 28k - RS - &% - 700, 1984), KB (2017) 13HERRE
EBEROEMEICE o TE, T 2 HilEES ORIPH 125~5000Hz 72D Tls/MEZ 256 <,
SIHIZVITOMZFIIWE CREABEIE 2O THEAGTET, EOELRED TWnd
R LT\ 5,

24 WRFE: U LEOX S RO ENS, LTFTO XD 7eistift s 2 E Lz,

(1) BETEFEE R B OSGEDHIE OEMRENTIT E D X 5 R H 5 D,
(2) BERPEE VR E O KGR EIS OEHENL, FFEICX > T LT 20

3. MIRAE
31 &mE

BINE T T HERNAT/INERED 248 (A - BE) ICEEE, 7201308k L T A ihofEsE
FF7- 70 OIER RE @ 8 3 4 (B RGETEEEE C ID1="1 2, ID2=/5 F EE, ID3=RE,
2T PHONAK Sky-V, T X NU A ¥ L AR 2T L&) OEREEL, A
BOREN 4 48 5 £ OFEHIRETH 5, BETEIE, ID1 & ID2 1B BEED &) 23y
71X v < (4000Hz T ID1=65~70dB, ID2=4 120, 7£ 100dB), ID3 [ZMK\ EH % T
BIWES) X 0 B (125Hz T 60~65dB) (¥ 1), AAFFRFEMICES L TiE, BFEEHELZEROY
BREORH T, BINEREE EARNTER 12 E5E L, EAFEROID AN
~OREFRELA L2, FEEZSZ ECTHEZBB LT,

P ) —— —e—F SaEIEE 03 e
SUBIETE D1 .| FUBIRTE ¢ D2 =
v I w-- I
0 2 o0
-10 10 -10
o o o
10 10 10
20 20
El )\ E"J ”
30
B, Ko B a0 ® 40
Pl h %
50 L 500
50
L \\e;_\__, _ e [
~ == R Rl ~ g0 S
n " S N0
(daf® S . {dB) o0
100 100 e i 10
dB; i
(4B} 110 110 P 1 o
120 120 I —
<% 120
130 130 150
125 250 500 1000 2000 4600 8000 125 250 500 won 2000 A000 5 s00 1000 2000 400D BOOD
FRVBLEK (H2)
[RIBH (H2) TR (Hz)

1 BREEERE CERE) ofEm) (F—Y47728)

32 RETFERE
BNMLD & 2% BB OLSI/NFERIE, 2008 4EEE I 0 SCHEAE BE R RRH IR I E &
1 7

M, VEEENLIGEZ THFR) L LTEALTWD, AFFEERO 2018 FEICHBV T,
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1~4 FEACHE 1 [8] 20 47 DR 17.5 [, 5+ 6 42T 1 [B] 45 55 O 50 R O FEFERZED
FEhit ATz, SEBREEIT R IS s 2 255 L, B AEOFGERETIE, T FE 21T ALT
HENR Dy —~A 7 &AL, KEENFITITE > THMN RS SITENTRY (H
KEET 2 TR R EOTEEZIT Tz, EBREHIEBEY H Lo B SRR & L
T, THEZPLICERRBENZED, FIREHB OB ELOmAOEIE %2 (57
51 fEEEK 4 r A0 72, B ORI IEENEFY, BRSOl B S &5 O 50
DhRW, WERICEEETS - S 28 A LT,
34 EENHIBEHTAbE

PEEREE A P b OB FE LY AT LA DET L (Stackhouse & Wells, 1997) Z o L7727 A
k% Kawai (2017) 23dhm L7= b DIT, & OB OMHE S 2005 | SO HEEA B L,
BIEHGE (1~3 HHIHEGE TR 212 0fiRE) LIEHGE (1~3 FHICRE 182 0HiE) DEHT A
NEREOFERTFRICER L, £ 1 28T L9018, EHFITERNICBEEREORS %
B L CEWRERLEW L=, PiEiE LOM I X HET, BT VEEE & 72D B aGERGE
SEEOHENPRZDEIOICHELTESTHLHY, ETAFEORELZELLTL B o7,
S IEEEITR | A— ML ThD, MEBHIZRI CET VEEDORE LB L, ~y Nt v
N&2E% L PC LCRILT A & —EST o wien e A
T B 7m, EHF—# 1% Roland R-05 & K1 7 b BEG U E O

T E=l=] B ZE TN ok
HHE (ver. 1.03 WAV-24bit) #{fi o Chkiy Iﬁ“;fif”” IP[;}:;F 35?3«;” = E”f' x
L7o, Skt & s O FREIR0 30 & cat kaet/ /Kit/ 3
FThD, g7 — XL, fHnE 34 (F sheep /fip/ /fep/ 3
FHREEHGMETHORFHEE 24 L, 7 700 Izu/ /zi/ 2
AU H - B FAEED A KD ALT #E8) gym /dzmm/ /dzem/ 3
N, EHEANESEHSEETCEET IS socks /saks/ Is&ps/ 4

ERIUNED D (1/0) TREHIL, 61 Note. FEHZEIX, ZIMBEIZE > TRIMEEZD
T — puran , ’ Y ZH. 7S
54T L Praat |2 £ AWB A FoT, LT DD

4. R - ER
41 REHE - FHEEHT R FRbE

# 2. BIEEGE (£2212F%) CIEHGE (2182 FH) Oitakat GHEE A)

- GES R
Ny i FE i Tz
o F M A M T M =T M T
(SD) (%) (SD) (%) (SD) (%) (SD) (%)
1 4 153 173 134 143
% (72.2%) (81.6%) (73.6%) (78.6%)
%ﬁ ) 6 158.3 150 174.0 172 136.0 133 143.7 138
%i (1 1.930) 17(1)’782%” (2.646) {8{71’;/0’ (4.359) (73.1%) (6.028) (75.8%)
141 150
3.6 (81.1%) (83.5%) (77.5%) (82.4%)
9 4 171 113
(30.7%) (62.1%)
o0 4 198 149
/(yﬂ (93.4%) (81.9%)
sl 4 176.8 194 145.4 156
i (21.925) _(91.5%) (19.756) _ (85.9%)
et 0 _(90.7%)
143 144
13 4 (67.5%) (79.1%)

Note. FLFEHZEOFAME BUE M IIF Rla = 935, Fha=.857, FIFHZEIIF AT o=.899,
i a=899Th -7,
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3 4 ORI FEIMES, T0 722 B R biviz, &2 ICEHEE A 233l L 72 RER 2R
¥, BIEHGE - JEHEE & b ICHERT O FZREEO RN T I TR HIFE T & 0 ARV, FEER O
PLRUTFERTL D B L, SERIEO 34 & b HEATL  FROFBD mr- T,

42 I5—5nH

WIZPEH SN IGEREEICEDL 2 7= T =R 5O EBIE L, FEBREEN20ET D
PEH L7 Eis 2 il g 2 RN 7 — LHE Lo Eis (FR) &, FEREFEO3L LA
T — LR SN oI E (TR ZHEEL L THRT - FHRTRICE LD,

#3. BIFEHEE (LB - FEHER (TB) T X MBI 27— (EH)

A s
IREID FHMIE3R BN T — L HE LR FHMIE3IL BN =T — EHE L
SrEiE (GHEEIC T S CGHREEIC T
sponge, sandwich, hospital, money, sponge, sandwich, hospital, umbrella,
umbrella, leaf, flower, computer, train, leaf, flower, computer, socks
(tf1 ) hamburger, zoo
DL SRE) oot vm//fef/ oxf/sperdy/ /fef//sperdu/batofla/spageto/

tagkty/ /slopa//geto/ /spageta/ [elifont//zi/
/&lifont/ /baetoflov//zi/ /saps/
sponge, sandwich, hospital, duck, money, sponge, sandwich, umbrella, kangaroo,
umbrella, leaf, kitchen, kangaroo, flower, toilet, hamburger, socks, salad

computer, train, toilet, hamburger, socks,
ID2 (EJ¥) | zoo, cat, salad

Iplout/ /vin/ /baif/ /sperdy/ /tiekty/ oxif/ /sperdy/ /tiekty/ /slopa/ /spageta/
/dzala/ /slopa/ /spageto/ /pesafit/ /elifont/ | /pesofit/ /eelifont/ /zi/ /fep/ /saps/
/zi/ /{ep/ /kit/ /saeps/
sponge, computer, train hospital, umbrella, computer, socks
ID3 (8%JE) | /vm/ /dzale/ /slopa/ /geto/ /batoflov/ /tiekty/ /dzale/ /geto/ /baetoflov/
/&lifont/ /dzem/ /saps/ /spAageta/ /perafit/
- knife, hamburger knife, hamburger
3% & bRl /glev/ /prdzomiz/ /glev/ /prdzomiz/

S HIZERBEEMHIFEOT T —DRBIEVRH L O EBE LT, =7 —LFHlish
T OB EE IR LIELONREATH D, FRITRD &, EBRRE - RS b
Wb =T =B OORNw/73 E DR - FRE Th D, Is//z//fi72 & OBEEREE, TRt
P TRAMHEIFETHL =7 —BE, miEE b, BEEOT T —|3BEHETH L,
FEHFETIIZ 7 =R 03P o LR Z & ITBLRER N, & T ADEEE IO/ e & OREER
FE, EBRBIIHEREGIEHEL30%U O T —RTHD —FH T, HHEEIZI10%E TH
%, WHESLEFTIZONWTIE, ERBEENFIIC T —FRHHREL D BV, FRTHE
DENEE->TEY, ERBEOBTIHHEOFEZ CIIT T —IIBEBEINR -T2, HklEE
TiE, M - LRFORIZS, BEOT T —RPBEHGE L HEHEGED E <, Kawai (2017) O
W% R DR & oz, FERBEEOFR] - FRICB W T, BAEEIEHETII= T —
RNz, BEEEIEHGE IR W TH - 72, TN O GEIRFICE WL, FHERAFR]
E0 T =P ED o2 LE, HAIFEFEEDRRE LB 2D, ERHEFERIZBWT, KbT
T —RNE@D o TZDIFARE « /5T, ROTHIBEE Th o7z, EBEOMPFEE T, +
FICEHL, WAHESRETSBEY - HEEOIEF CTHRE L T o 7o)y, RS OEEE
X+ TixZe <, HRANFGEFEEN —BNICET L LTV DHRE - HREE - BFE O
BETKSZENTERDPSTZ, ZRIZHEDLLT, ZNOLONHFEEHOT T —FN T
Mo TNIZZ EIFFETRE N TH D, Tz, BEREEREFEROW 7 L —7 & (T BEE
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BFOTT—EPRENoTZ &1E, HEREEOHEIZEE D O T E RO @ EEE DS N
REIZE > TR TlH AWz &%TWLTkD INFERSER B CHRET 5 L CHREICE BT
EHRTHDHLEEZD,

£4. FEEHEIEEHT T —% (%)

NE AR AE _ WEE _FEEWE TR
) iﬁ ) ) ) )
L2 0® L o® oL B - % x B & @

EERFEERT 221 265 13.0 107 9.7 250 31.1 385 417 56 603 407
EERFEES 117 221 94 160 69 0.0 278 323 208 56 513 259
oL IYiES

()

208 303 52 84 42 150 107 163 375 33 385 267

4.3 PraattOTS5—HE
%%ﬁ@%%%ﬁ%ﬁm@,%%i@%&ﬂ%wtz?~ﬁﬁokom2T,ﬂﬁ%%
THIEISE, 34 & bFRTL D FROEHEFROTNIE-Z D ERFINTEY, 24

ﬁ@&%rii Ilpodc] EDOZEThoTo, OIS O EBRIRHE ORI A A HT D
728, Praat ECHEIHE ZEICREIY, WA s T AR ERA T, AT
MR EE SR« PEHDINEEC o D HM DMV EEE 210 B 5, “sponge” DIHE/s/
T, FATTID2 (BEREELN) DT EHINTORWIRETH-T2, L LR
5, FHRIZBWTS/DOWEERLARY bua s T h&ldox ) LBRTHZLNTED (K22
FR) o MRKEFTORME, FEIE 34 24 BN IER LRI L TV e, /2o T, BIEHE
FED“200” DG EX, IDUTFEFTO/Z/3BNO 53 HiE TREH SAVTUWZAY, Ff% TI/z/DpEH &
NTW, —F7, FEHEEZ/DOBAIE, T - 3% L b IHEE 2 A 2DI - ID2] ﬁék#*
L7223, BE) N D ID3 AR O “sponge” b /zi/ b AFE 3 N2 E DRI - Fih & HIC
J:EIﬁIJﬁE U7z, /2 EERFEEHIZIDI 1ID2 % /d3/ & OYIBINKEREET, FFEICKEE 2 ) 7L71
DEIETH D, ID2OAXRZ /5 A5TE, 1EA LY B2EHE TIEWEIZLE Y &V Hik
ﬁﬂ%aéht%@m,JM% IF= 7 — LRI Sz, BREREZHEDRVIERGET
FEN~DIRIFENRRKE W2, EEOHERREREICE > TSz A L T THE
M#Iﬁfkot& b,

0905948 (1 104 / )

D Aot

/ . WWMWWMWMnW P |

0 [n731843 Visible part 0642762 soconds

ID2 Fhif“sponge” (BHH D/s/E DIFRAEL 720Y)  ID2 Fik“sponge”  (BIE D/s/H DIFRNARO HILD)
[X2. PraatCEI%ZE L7-ID2 (HEEELIT) Dsponge” A7 hr 7 Z L EWTE

D DORERNG, HREEEREICEFEYL2 T2, BWERRA OBLFEHGE L
STAVTIANDOLEFIREEZTHHBIRTH D &F‘ébhéo %7-, IDI - ID2D
T —LID3TIIHAL DR ICENH D & Bbi, 8 L RO THRBIBEMNIFE L
PEHICHE A 5.2 TWA Z L A2RBRT HRR L o7,
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5. #5am - SEROKRE

Wb E B O JEE OIS = 7 — IR, WS, W - CERESS <, EEE, A
BEREERETLET =020, BEHFRO S T AT A ARBEEEBET D L, B
THLENLONHEFITMEMY S5, BEF LA, FCRmamEEErsnEcd
%o ABFIETIE, BHEE OEATHIED 5122, AR S DRIBFPLETH D,

HEE.
ARWFZE T EE ] 2018 ARFE5E 13 VR EZF FEERIZ OV COMFIEBIARICERIN S 7= iF%E
DO—EEME - EIELT-H DT,

SE Xk

HHRFER - FEWHAE - FKFEHE - BIEZ AN (1999). HEREERICHT 2355 ARE, 5
BRI ONCHE ) L~ L OAR BLBEMEIZ DWW C ) TR EE FAE9E] 36(4), 49-57.

RG A - [ BT - ST - REASE - BRI/ - BATRESR (2008). [FfREREE 5 L UVCV
BRI RS O A RS2 D I T/ NROREE IOV T [VNE B EHEEED 46(5),
585-601.

MHEEEL T (2016). @A IS T D EEREIE ~O %G 5 11 8] H AR E SRR 2SS, 37(3),
241-245.

INAREELE « ZHARIEE « JRBIER « HHAE - JLA%ESE (1984). HRFEEE 2R T 5 EASEE
B s/ DFRBN OWFFGE ] Audiology Japan, 27(5), 621-622.

FAGR RS - ZHFT (1967). NEFANE G~6N)OMEHEN ] [NURMENTE] 2256, %
175, 23-28.

¢ﬁ§f@m&W%E%%%@%ﬁfﬁ:fA—%ﬁ-ﬁﬁ-%ﬁ#%@%%—ﬂﬁﬁ:
FEEZeRa

KBRS (2017). [HERFEFEW ORE - BEEFE-T&252 L%, TELLIA0b-1 K
U7 — AEE L

F EFERE A (2015). D@E OFFRICBIT 5 & Z 210 WF E b OANEREER — & Z 212 W
EB DN Y &N BB 2 DT TOLR—] ok 27 FE TREREHWHE LN RS &

O D RRIFIEZ (2017). THEEEHEEIE O RS RE ) O RAIREE — AR B SOV T —
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B9 | ®£vwynyrzra—=2 |102 | 34.69%
10 ThHYVE 238 | 80.95%
* 3 [tellts]DIER
& | No. EHH/c/ b4 =
E | 2HNF 32 | 10.88%
| 2 Al 47 | 15.99%
2| 3 Hyo 113 | 38.44%
o 4 Sayivh 104 | 35.37%
" s HyoNE 93 | 31.63%

K3 nhdE, /c/&iiﬁﬁiﬁﬁi‘@iabwi
RO/ c/IMMEE OB LT ORIV IX
BAEPME, (S 2N THEH) 10 IEM#
—#ﬂrﬂ\ AT ELFE D BIYL L 5 TH OO

Wb LR L EEAFT D,
§5ﬁék\i:vw&7mﬁwfm
mEEEAE S (BE) E‘eﬁdtﬁrm%é
WD SO, AR S A I
L T EIRT AT RR, THE - {4‘

FI/ ~
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L TRA B ICBW T SIF S R& s
Mo Tz,
x4 /p/MDIEB
= No. EH/p/ # ES
1 RS E 68 | 23.13%
_ 2 FILUZZ b 179 | 60.88%
# o3 HYasy— | 156 | 53.06%
i 4 LT =& 181 | 61.56%
5 T HR— 240 | 81.63%
6 | 7IExbtnz 4 | 84 | 2857%
7 ayiE 164 | 55.78%
8 Fh v UF 142 | 48.30%
(B 9 Yy 3 203 | 69.05%
10 by % 238 | 80.95%
11 A vIEY 200 | 68.03%
12 ToiEs 159 | 54.08%
13 7Y 199 | 67.69%
B | 14 S 146 | 49.66%
15 NS 162 | 55.10%
16 o FY > 71 24.15%
=5 S=VILRTNDIEH
= | No. I8 H (minimal pair) # =
1 D\ B Caw4Y) 55 | 18.71%
L2 S (1R 164 | 55.78%
=3 YT (RIFO 21 | 7.14%
|4 YT GEIFO) 76 | 25.85%
5 v a2y Ty (18E) 52 | 17.69%
6 Loty (#8559 72 | 24.49%
7 T4 (FH) 19 | 6.46%
8 7oA (BB 46 | 15.65%
s |9 Yy (B8) 19 | 6.46%
10 Yy (%) 166 | 56.46%
11 N (ER) 37 | 12.59%
12 Nt (%%) 164 | 55.78%

# 6 OEF{LOIH TIX, 2RI IERF
RREL JEFITENTWN S, F 6 D No. 6,
Na?%ﬂdﬂW%Eﬁ@%%fyﬁﬁg

HOREDELI p%%%ﬁw# B
%%@Hﬁ% FER OMTIET IS - 8
%-@%@3@ﬁ%6)@%ﬁ@%@?5
AREMEA BT D,



x6 BEOEFILDIER x7 RBELPTWNEFRIL-IER

No. | EHE@BEZIOESL) b4 x No. BH 4 x
1 TERTY 49 | 16.67% sk 1 ER AR 23 | 7.82
2 244 hy 18 | 6.12% 2 A 248 | 84.35
K/ /t/ 3 Ire 91 30.95
3 N A 23 | 7.82% -
/c/ 4 Dy SR 100 | 34.01
4 NTALY 34 | 11.56% 5 2~ VES 193 | 65.65
/c/ 5 hbHF 45 15.31% 6 Bl 134 | 4558
6 fyoaw 7 2.38% Jo/ 7 U ISR 195 | 66.33
/h/ |7 SoE 16 | 5.44% 8 FAah iy 191 | 64.97
8 S 17 | 5.78% 9 FhyUF 142 | 4830
10 Ay 162 | 55.10
/o/ | 11 Yan¥E 46 | 15.65
F TIIREFORBROHIRF LT W E T 12 7T E— 146 | 49.66
L7 Th 520 4 L HIREL LT 0 13 pars B | 1283
. 14 YHYEF 77 | 26.19
LEE AT, /47| 15 *5T3 58 | 19.73
16 STR= 102 | 34.69
17 sao—y> 30 | 10.20
18 SEyaY 29 9.86
/by |19 S 39 | 1327
20 TIENF 66 | 22.45

LI EOIEE &I S & | WA S OEBITRRERENE <, A F OHEH ITAEENMK
{725, ZHUFHARGEORERFOMRE CIRALNDELRSTWVWI ENFEZ D, —H, AFERD
Vg EH< DT THRL, BEE (FF - FEE) ST 228 0H D, AKREEIC
KINEDIRNVEEZ O IRELT D DIXERTH DM, £7, No. 12 [T X7 H—] & No. 16
(7T~ O2HEBIZEHEH L TADL L, MMOEEHEE L VRERNIDLNCEL D, 2
OEAE THEO IR EN — LIRS E . R - ARICREENE T D) L) %R
FHORBENG, REENELRDLIEETHIL, #BALIZEETH D, RNPORLE, 2
DFETRNLY B TE A, 7o N o 2 JEERE R 84. 35%I2x%F L CHLF >+ 1% 26. 87%
Thd, ZHIHHREDOHTHY ., 7272 FHEILTH DA, MEICENHT-OIL i
S Z ] DIF) MEFORIOIMNEFLT 0L THDH EEZD,
6. EE

AFEND, MHEEGE CHLEEND AL L WA ST L AFTOME IR ITIXMEV AR
X5 ENTATIIEOFR @ Y Bl S Ic oz, £, AFTIIEST LV MR LT,
MEROBEWVEBIL, o) [T H—) N (7o b T&E) TRET) M8
1) TBLERY (301X ) TeE) T »o3k) TEEBEA TBFIC) THL7—7 ) Tiaxt)
mETHD,

EfEROmWEB T, [HGET) TRER) TFRE ) EEME) (X4 1246 T2 T
NI-ox V) T2oing) THR) R RETH D,

HIEGED X O ICREEDO T HICH R & L B T OXINLA W2 DIRFEINE & 5 D7 61X
BNIARL TN, AR S LEREEOXNO b HMMEEAZ A S LT 5FHEBICREDO Z LR
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HELOEFAREHETHL, bL, AFLEFRL ARLEBROXNINHLE5ER D, HARGE
DFF LR OXSLOEGEN MO FGEOFEHE LV VAL THL Z N TFHIEND, 2
X BAGEORFE L RS2 T T 28R, BMFEEE T, H—RKExL e LTRRE
CEELSF ORI THR L, 5B RALE L CHER T & EFRT O THMR T 5O Tld
WNEBZBND, ZOFEIC OV TAEIORR TR A RTZ LN TE T, BAET DI
XSO IMEDLETH D,

FEDBIRAE . TRbbZOEEM> TNDENE I AT E D Mid, HEOME
CEBEREN N2 LR, BlZIE, T A ) TS O L5 2BIgRAE OO HRE
FEMERE <, M) TS Tkt TRETIC) O X 5 2R8I 7B o0 @ BEEE O IEfiRR
FENOOHFEL Y BIXDNEr Tz, —FH, 4.2.0 (1) (2) ) OFERNL. (BRED
BO/K/ITRBMELLTVE WD Z ERbons, £z, EAL LZTiEFIcEV TV 5,
ZOZENLERENEBEOMESITICRESEE LTV B2 bND, BIRAEID
FREOIZ) PEEBRVICEENDHDLEE2 L), 2. SRIOFHEEHOEKELD & |
FAT/R/1E. 2NMT/p/ ZAT/t/ KV E LS B Em RS B,

KB (2011) CE MK L7z, HAEKFHARUEHZEFTTIATO [ B AGER G BB ] T 14
HEDOEMTIX, /p//t//K/ITONT, FEETIIARE. 889 - 3K - BEO% - HEOHKT
IFIEKE TH DM, /ci//cu/IZOWT, GBI - FEHF - BRI ERE Th D L EHEMNT
W5, ZHUCK L TAEIOFRAETIE, FBHOHEE M) [HEE] OFREFE 10.88% & 15.99%
EIELSIERICHEH S DIZH LT, FEHOEE [Eo1Xh5 ] OMERITFEF LY LRI
34.01% & 72> TW 5, RIS, /e/ICB W TTREBH THIFE HICHR LIZK WE WO FER1E S
ice {BL., /c/IZOWTHEIOFREEFN D7 <G8 - FEPIREQFEICRY , EEICm
LIS RDZ LiIFfmIcES 20 o T,

E1OALTOS [REE FHASIGETIEARL . FEESLEVREEO P EETH S,

H2 STE - MTH - MTESTHER L RS HE, . HEE. WEO=oO@RE R TH D,

& 3k

w=FREE (1983) [EEEELFSMIEE]  SCFoE b

AR B = - REPEE - AR % - TR (2014) [E5E% o) BT KFHRES

KB~ U+ (2011) T35 ZS3EEGICHT 2 RIRRE & REIRRE —BEREEEE OE S -
WEEAKE - BQEOME 00— TBIEFEHEE] 6F 1125 %12 5)

WG - B (2018) [HURNEEGE]  mESHE HiRtE

RFHE (2010) [HERE - AAGEE A OFERFE] <A LBHKR

FRBGEL (2016) [ A F15EHE 7 O HEBFFE—RBIRYFHE & FRRIRIRBICIER L C—) BIEPE KA. 28

EEEE L5
Ban (2017) [TAARGEE 7 €A GBEOHHROM R [EHE SO 58 5] BB

S FER A BRI SE SR
e (2016) [EERESSF#RE B  RlHEHK
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B3

BAERE/a//e/DEHRRICH TS ETFERVDEEEEDHE
—HhEFELRILAESFEEEZRDIC—
5B RGO

muyunrenzi@yahoo.co.jp

1. [FC®HIC

AAGEDRES/a// e/ DIRIFNFALFT (1992) YA (2003) THEG S 417-, 25 (2018a, b) IZEHIC L 5 H
AFEDOTEE/a//e/\%H5E T B8 & FUIN AR L EHTIE 1T o 7o, ZORR, ARHREICZB D
THEHRHEIZBW TS, BAGEORE /a/ & /e/IZ L 2R MOIRFEIDER S, SRk - ©—7
B E LAV ENENHAGEORES /a/ & /e/ DIRFNC A E 52 CTWD Z ERH LN E 72T,

UL, FATFEDEEE G250 E I T OWTE, EEMREESIL TR0,

F7o, JHAED XL ST, BAFEOEFEIIRES D HEREOETFICHR L TR0 | flziE, BA
FED TENWEERD | O TEW) [FHERET “mei” EREFIND, FEENHEREOBTE %
B & UTHET D ATREMEN B 2 DD T8, HEREDETHE ORENH HINIONWTHELET S
WENDH D EFEZBILD,

AFITHE OIS HE BT HEIHRA T EFEE 2 PO E U TGHEZITWV., AARGEORRE
/a//e/ DIFE IR DT HORE LT FEf & 32) KOHEREOBETHIZ Lo T
HOMNCTAZ L BIET 5,

2. SATHREMERER

FT. REEOIRFNZEET 5 A T A 2.

JeA$(1992) CIE A il SFEOEEI A g L7 b, e T 280 1//N/ OE, /a/ & /e/DiRIF
BISDMER SI 0D, IO (2003) I3IFEEFREDOFEFIZ L 5 &, RROBBEIZREE TH Y | KR/ a/
& /e/ DRBINTE 72WFEFN B E D T EAMER LT D, bR (1992) & UK (2003) Z i &
Z. %(2018a, b) (THRNF IR & FEHIFBRZIE U, FEEIC L DRE/a//e/ITHHt T 2 EERIEZ B 57
U, AERF(1992) DFEFUZSFF LTz, Lol FAT SO EREDOHENZRZT L8030 5 L5
ZHivd,

BEFEICBL T, B SRR 2 BRI EEEO SR T 52 5 8280 R B T afF
ZEISAR (2000 - 2002), Ef(2007) 72 E03d %,

F7o A QO XA T 2136 50D 5 b, FairafF> TUD 2060 F-OEEFExIHRE LT,

FrERp] (2 U CBYR ERRE TS & R L7y S B Pl S 3RS & -5 OxT 2581 L
T2e TD I B, AAGEO 5N dz], [s]. [KIDOEA, &L QD HEREO F-E0MEMECTH D =
EDBIEINT, 22T, HEREOEFE DR L OBTEMAN & 5 DN DN TR % - 72,
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3. BAEAE
3.1. FEEHHE

PEHERI L HASERRRERE IR 3 40, 20 (REchE T 5, PEHITEEIIIE UL 2298
(R, LA, E58) 20 £, ORRF BT « B X 0 IRIFASE = ) R0\ 2 &A%
BENIT=0, 294 L b RFCAFE L THLOPHEEEF T, BRI » A Th v, HLHER
P TITBER A, R L Th D,

. IREE=E

FreEs ) X M AVERT 72010, Tz L2 EE L,

(D Z:(2018a, b) TiL 4 B—FFEIC L HIRFAN R RO, 5 FEHFERICE B30 2 &R
SN/ oT7eD, Ja//e/H 2 CREBRICERE L, 4 B— T30 _FHEEIZ LT,

@ IRIFDSE Z S 1= BIB DR b I 1855 /N/ & RS/ 1/ 26 AT AR U= bk 1992,
252018a,b), [TEF DX H7RHID 2HF/1/ZEHTWDN, %BAD2HIT/i/ « /N &5
A TRV EZBRIN LTz,

C)%ﬁ%(@Wﬁ P - R - B BEY) ICLAAEY - BEEEREN1FETO

LT 44 FECTH D,

C)@Wﬁﬂ*ﬁbww%\g%&m% TREROMAE L TR BT, BB & 71 T35/ 0
T, B LTz,

() FEEAFEZ] - BEAFELNIGEETOTETH D0, B LT,

C>WrﬁﬁﬂMﬂhﬂE[M%A@kﬁ/diMEkﬁD\@%ﬁ?aﬁ“ﬂ%@@kﬁﬁ%

fRH = Ayt SN =4 N By
C>%®9% Hra00@)., EHOG, FHOG., MEOD) L) LODHIETIE, —H>DT

s b BB L Had OT s FAEETORWERIL. 77t s FOREER
72, OO7 7k MIkDT,

3.3. EEROFIE

FTP. FEEE64 552 T X LI~ R, BFEZESELD, ¥ VTR TUR T2
B ETAET, | ITAN, HELET D, LD L HIT, EEFE ST & T4 O
3T FEEIC BT O CREA T H H o T SONY L r—4— ICD-TX650 (2 L 7= (-
), /7}7{5@5@(44 1kHz, &1k 16bit) .

Fﬁ?i

TAuE AR LEEmET ZHIE AVA b EBET

PEHHETIREEEEE OFINEUEZ L - T, BHONIRENHOSEAIT [REE L L, HHEn
T EHW SNTSGAIE TELONEEXIIREM & TELONEFZITEMR &2, ELW

2
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FBEE NEME L L, WODHEBICEREZDT. [EHE00ESUREM OBEAITRIUCE - T
MHEZ TG & SNDAREMENE X BNDHDT, TNEEH- IRIEfE & TELOENEEZIER
Ff#) OB ZEbYCREEE £ LT,

4. HBREBR
41. FEDEE

AAGEORES/a/ & /e/ DIRIFEERERZS & LT, FEAmE (GRIN2#55 - B35 - sy =)
XFHE 71k (S - BRI - Il - By - B X5 (AR & - 55 0 3 BRSO 2
Fa LTz, FORER, MEAE - EGE - AR EROINEN R SN h 72 (p>0.05), X1
(TTHENLEIC L DFRETEER T TH D, FEREICIBN T A ZROFRICLD & AEENL
STz ( y2=42.602, p=0.000<0.05), LU, BERHEE [dz] D%E. AAFED/a/ & /e/DiRIF
D BAECRTUVMEAR RO, RIC, RS [s], INHMELE (K] Th D 2 L DER S
7o ZAUTHZEMAERE [dz] DS SNARE, MEARRBIRNGTH DL EEZBID, WET,
FHDIRIFHED EAL =X [dz] > [s] > [k] TH D Z & PR ST, #1:(2012) THAGED F-HITXE
B LT D HIERED -5 OBOMEMECH D Z L AR B, BRI [dz] > [s]>[k] TH D Z & 25EIER
iz, ZOZ LD, BAGEOTHITHIG LTS FEREO -5 ORI TTIUTZ VT E, JRF
LTV S 2 D TRV I E B 2 HiLd,

707

+>X00 o
ERHRA of
o att g o
ot afutiot

S0

FR B

0

40

B

307

0= i e JEn -
i

1 FRENLEC K DFE LD
4.2. HEREEEDEE

BT & 2 ORI TR T DI (LA M S L 35) &k DA TR 2 (CL A4
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LF2) LS ZoD T N—TIo3 T DTz, FEED AAREOBET S 2 E12EE L TUORWGA,
HEREOPTH & U GRlT D AlREERH 5 LB 2 b, WEEORBZELR LT,

ZORER, FEBITETZIC L DRV 1L 536 BITHY , LI L DAV X501 flCh D, U
EEIToT-E 2 A, BEEDPRD LN -T-(Z=-0.08, P0.374>0.05), Fi=, ZTNTND T
\ZEDHREEEGES D120, A ZR/IRELAT o728 2 A, AEENR LIV >T-(p >0.05),
PP DI2, FEBEITPEREOHEFEIC L > CAAGEDRE /a/ L /e/ DIRIANZ RS VRN Z L DVR
X7,

Fo, TERBICEDEFER ARG DEEELZ L THDL E(K2), FIT7T 2 7EMRK] el
A ARG DT L VIRFFEAEODY, ENLINTETE OIE D BNRFRIER @D LT,

40
35
30
25
20
15
10

I HES

S Ot

I [t] [gl [dl  [bl [hl I[s] [dz] [m] [n] @[]
—— E¥ % 20.2 17.6 21.5/20.619.8 16.8/27.1 34.0 17.2/19.4 16.3
----- P4 24.5/15.9/18.5/19.8 15.914.625.4|25.4 16.8/15.9|22.8

2 PRFE LA DX

BEEMIZEICEBWT, 1 &N 7= Flege (1995) @ [EFEFEE5 /1L (SIM: Speech Learning Model) |
& Major &Kim(1996) @ PE{LIVE(GER (SDRH: Similarity Differential Rate Hypothesis) | TidH
WEFEA ST A, REELEERILCODIEE L0, R L TOZRVEE OIE ) 28BS R &
9o BHEIL TWDIHE DIZ D MNER L < EREDEND TREMD B 2 LB Sz, AAGED
g /ai/ «/aN/ & /ei/ «/eN/IZHEREO “ERE SHEELL T D 720, B0 REEC, SIM & SDRH
il —BL W5, 7272, EFEOREE AL &, FEFIINT L PEREOBETE LIS
BCREHT 2 LIFR S Z2u 2D, SIM & SDRH Bilaa CHERR T2 Z L 23 LUy, #E(2010) 128\ T, 5
BHED B AGEI BT DPFFEE RN BT 2 & X2 0T L b FEREO SRR L2 &
IO TIH RN E W SRS L,

4.3. BE/a//e/DiERIKIR

FEHFREICIWT, FEEF L/ a/%/e/ & T DRV N 233 FITHY ., /e/%/a/ & T HRED 13804 i
Thole, UMEDRRICED L, AEENERSZ (Z =-5.286, p=0.000<.050) , DF
0. FEFEIL e/ % /a/ITHEH LTI L SHER S N,
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F72./a/ e/ IR T DI BREEDIRFEL)S ei/ (495 451) >/eN/ (309 1) >/aN/ (176 i) > /ai/ (57
#) TH Y, HENERBIGE Markedness Differential Hypothesis) (2 &5 &, Fi5IC LD /el/ DA
DB & D3 aho Tz,

BRI, FEHENDOHRL E | FIUSESEEHE T, LT Lb/a/L/e/DIRAZAEL D L IR
BV, FEEIZBIT HIRFEIOZBIREN E0Ng-oT, /a/&/e/DREDLLS TEDHANEZE

O TRV T NS T2, HANBEERT DUENRHD LEZBND,

5. FLHESERNDFE

ABIENT B AGEDOREE /a/ & /e/ DIRIFNZ B L O EREOBETFE OB % KXoV T
BHOINTT B0, FEEICENTEZT T2, T O,

OFATT D FEDIRAF RS/ dz/ DY, /a/ & /e/ DIRFID R BAE LT W MBI
7

QEEFEMNZ DX RIRENCEE LN L SHER TE T,

@FEE L e/ % /a/ITHEH LT W LR SN, /ai/ - /aN/ + /eN/ « /ei/D 55, Jei/
DD BN ED -7,

WPEHINZRWT, BEDNL S TEDANEZE ) TI2WOANIDT B BAZERH D Z ENEZ T,

ARRGETT 72 MO Z RN T2, HEMTT 7t Mo, FEREOER A 5%
OifEE L THLNT LTV,

SE
AL 5 (1992) [HEREREE DG A HAGEORE—RE 2 LC—)  [THERSE] 12,
pp. 13-21

22K (2000) [ HAGEZ 754 5 P ERERGERGS OEEFORH ] 806 DR F5e]48 (3) . pp. 315-322

— (2002) [FEAEHIWRIE & MATREICIST 2 PEREREREE O HATRET T 78 2] [BELH
AFE] 50(4), pp. 436-445

EB(2007) [EVE N AAGEZEFITIHIT 5 A AGEHGEORE AR E—[FRGE FEEMRGE- OB 232 HiGE-
12 17 HEEOHER—) [AAGEAE] 132, pp. 108-117

WA (2003) THENFEEBEO-DOREFRHICONT)  THREIMNERER RS A AGESE &
A —atEll 29, pp. 171-181.

REER(2013) THEREZH—S7E L T 2 HAGE T EE DT O DB ST RS ERRTE I A 7o HARE
WF5e RS () ARROFI % 0 <o T TUNREE LR

JE#(2016) [HREREREERGEZI0UT 2 AAGEREE/u//o/ DA & FEM) [SREOME]2, pp. (1)-(22)

R (2011)  THANBE T & PEETE ORISR OV T—PEN HAGE B DY 0T
BEFETL70I—] [HAGEE] EHEOCF A, 5531 7, pp. 15-31

FHET-(2008) [HAGEHAR L ER] <ALB
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FR(2018a) THEANAAGELEEIZRY 5 AAGEORE/a/ L o/ DIFE—&HiE DB A H L
T [REEUEER HREEE UL R, 55 75, pp. 46-56

ZR(2018b) THHEABAGELE IR 5 AAGEORE /a/ L o/ DPFEH—&HEE DB A H L
T—) [RASEZENYE] REEFESUUIIERT, 5 64 75

53R (2010)  (DUETSROCERR) PERSRARE

FHRE - XSS (2009) T RATFSIERRPGEL @I “FREDTE” fn “Badoos” rS115)
7l 23 262-279

[iEAREZ

Flege, James Emil (1995) Second language speech learning Theory, findings, and problems. In
W. Strange (Ed.), Speech perception and linguistic experience: Issues in cross—language
research, 233-277.

Major, Roy C., and Eunyi Kim (1996) The similarity differential rate hypothesis. Language
Learning 46. 3: 465-496

[FidE Y 2 1]

TEM | AFE - | B R /ai/ /aN/ /ei/ /eN/
S| 5

s | s | k] | DOSAMEE | DATOVEIR | TG AR | AR
[t] | 72WDTWERR | TEASABRER | TUTWERL | TATW
ArEE | el | DOTFASMNE | BAHAEER | FUODWER | FADY R
[d] | Z2WFARE | ZARAKIE | CWEAJER | CAEARYE
(bl [ 1RO | IFARABEE | SUNTAKER | SADNTME
g | W | (b | DTV | BARWERE | SODATR | SATOERE
[s] | SVSAF= | SATOER | BOSAAERE | EAEWER]
s | Are | [dz] | SWEAWE | SATHEE | BODABIEE | BAWAE
o AEE | ] | v | EADWVEE | OWLIUNIS | DADVES
(] | RV | RATEWEEE | RUVDAEET | RRADAAFRH
BEE | AT | L] | DVRAKE | DATAGEE | AuoEnaEE | ABWRE
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BNEFEHATHEOTEOEREBFADT /UL
ST SN R PR

takayama rintaro@nifty.com

1. EEERAO 1 BEABEOT7T VY ORI

EFILE CHAEZICESW T AAEE I EOEAEFHOT 78 NOMIEE KT TEH Y,
El (2017) TIEOSERE Bz, ZOZEO BRE, H< 1T 2 B Th - - EA 5
DT 7D, BERFD O | BB EART, BHERFV O 1 BB~ 2L T
WL BTN OFT, I E LT R 2 BATECRTER T O 1 BAEAE
%, [EBRAT) CEENAMTZEBS (B 2018a) ZEiET 52 LoD, K
DEMIZEN TR, ABERERFY O 1 BAET 72 FOEFETH D,
PHRALEPEOIX, T - 2B THL—HAE CROSEEMET, TIEEME LTS (2
135> T DL FEAHNT (1951: 390, 410) 2345 L T 523, maR e EMttrhED &
(R (2018b) DFEH 4 4%) TIHEN DR LEL TWD Z & 2R LT, AREOEH
2D D HE R G KT T 2 N~ HEEEE Ofa AR GLe T2, @
VLR Z B8 = A AL 5 SR & oM EREDER (B M) o024 Thd (Wb k4
DRI TAEZHTND), FAEFEEEL (2017) OEFOFIELFLTH D,
ATEER AV O 1 BABIZ OV TOHWEREITE L (2012: 318) IZF &bz, BT - K
Ji (1952: 44-47) (XERRIEET « BERR\RFNCHTEZERE T Y O 1 BAOEA RO, T2
DX RBEEEFOT 7t hoRRITPTEEM (HEMEZRL) ZhbleoTETLHE
JChe<, FET 7' v MTEMEL L 7z T 0 —ES0 U E O PRI Y D E R oiE 2
B72LICb Az T 6nd ) LilkRb, FZEOFR TIEBRICHMERTY O 1 BB LT
ITLTWD A, ﬁ%@ﬁﬁfﬁjfi%ﬂﬂiti&h&i%f%%f,m%ﬁﬁwﬁﬁ
BEEFAOE 2RO MM NIZTZRICRO LN D, T8 TIEE OSSR L
Oo%éo F7z, BIEESRED 1 :E~7®%Eé\%baﬂf‘ TELE LTCOREAE & 528, Ziut T

, [BDE]E, [BElE1E1E, [H15, [Rl1DE1E, [AR1E1E) 0L 51T, ARG EK

ﬂ% ERBIZOAUC 2506 Th b, BAINREEICHE - TWD EEX BN,

®1. 2018 F 8 ACMEBRSESHFRE : T 2D

REE [ oEEBEEIOHA &) oEEBEIOR
gEofliyE | O | @ | @ | @|]O| 3 [ O] © | ® |®@ @ i

3m &%, Al 1m @ 138 10 | 148 2 145 1 | 148
4m 3B, B Im 2,0 | 1 81 | 179 15 | 276 150 | 116 10 | 276
dm G, A 2m @, | 1 | 218 | 33 252 | 2 [ 239 | 3 244
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Ty FO TEH] 2RbLTNDD, ZHUITRTT 7y EB0VROHETHD &0
FZEBLRTDZENTE D,
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m7 270 mT7TZEYFEZ2)

E3 : &y F O TEREDEH A

WIS, FE2HEHOE Y FOENE LD, F2HEHPLTOE Y F 4l L THIZNR,
ZAUX(0)YHS 217.7Hz, (2)7A3 2202Hz & 720, t UEDFKER, ARERBRENVEITR L0
STy TOZEMND, (0 EQMOBEMILIZEIT D EHOEVITHLHRESICE Db 0
TIERL, FINTOE vy FOTFESLEF LW o7y F - N L BETH D & fim
DFHZENTED,

5. f&im

UERTEREZLIIE, ZOFFO2MHBEBOHEMBIZIHNT, (0 L Q)AEDOETI X S
NTNWDLZEZEREFFICHLNITHZ N TEL, 727200, ZHICEHLTHEE D
TR BRI DZEN 1 OB D, TIUIMADOEETERTH 203D 2 ITH =FIT X HRGEEE
BRSARARETH D EVNI ZEThHD, LA RIOERTIE1 Yy > a VNTH USSR
THFESANTZ IO R OFELZXRIZ L TENE 2B T2 ETOZDOEHEZ g L7 b
DT, ZORY TIHHFFICHEEIZ 2V, LoL, ZOERSERINHE—D LD TH LD
T, BIZIEZDOHFNLEED LW OBV T E W o e BEL TR TWinwZ & %
TRAET D1T1E, —UIREZITRDTICEOHFEER 2R EART 20, &5 VIIHGEEE A
BT HMAEICEGTDHENSTFEELED I ENTEDLEEZD,

S& Xk

EPENE (1982) EILFOKRTTOT 7 b THARMSE] 9: 1-30. @ IRKF 307 B A
AL

TR HE (1983) REFIROSGF. (BSE MR [EE 555 6 Tty o 5] EETE,
55-95)
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TVX17RBEMBEOERE

NUREEN (BEEREFRT)

kawahara@icl.keio.ac.jp

TV F 2T L1F 2004 FITHE o7 (FID) ZOFMITOT = AFEMT, 2019 4T 16
V=B &2z, ZOFMTIE, LZOTN 17V X277 ] LWV EICEE L CHE L
Y EBREARa BT Mo TWE., EOT IV XaTHIERXRT Y a7 2 D0
IFEam ORI D 575, 2019 43 HORFR T, BEIDARIZES LI b DEEDLH L, 61 A
DTV F2T DEET D (R1EHR) L

ZIT, BAFOEBHRIE A b T [y v a VX2 I ITBRGT57 Y F
2T DLA4FTERTHLE, [(FaT) B—F I(Fa7) A2 [ (Fa7) XU—] [(F
27) Ryvary] T RTHEETHLDIN[PITHE-> TND Z Eick3L. [TBEES»
WFY X7 V] OF)VFaTE, [(Fa7) ~Uhu) [(FaT) 3770 [(Fa7)
Z7xU—F x| T, ALLIICREOARINHEE THHm]N[PITLEE > TS, £ARITO
FEH T HICHEE LT T Y X2 7 OL4RIZ R THAD &, ARIPHBEE CHEL Y ¥ a
THREN. ZTOLIRT IV X2aT NN Y —XE, 16 V) —Xf [RFRF ! 7Y F
27 OB THL. £ 1IZ, TV FaTOEFOY A MERd. HHFO 27 ) 138
L2, FEEAHBE S THHNE I N THEL TV,

£ 1: 2019 F£ 3 AR TOTIF170LHEIIAL. EBENMEEENENTHEE. IPA TOXREIL.
Kawahara (2019b)5 £ 8.

DTS = RS O B
STEVIET IV FaT 7T BRI AR
(Max Heart) VA =—LI TR

* AR%F1L, ICU Working Papers in Linguistics VII (288 S 172 55 im LA BB SH 72 H DT
&5 (Kawahara 2019b). FEFH OFSAEAI5CIE. JSPS Grant #17K13448 OB %517 T
B, AREFZEDOR AL, BET7 Ly a ) FaTHEOREZ LTS EXIELNTEZLDOTH
L., TECELRZDRLL, HILWIIEDT —~ 2R A TE 5 Z LIZAIMETINE® (0
TV F 2T T HIEE) ITEEHTT D, RAEERIL, AMREBE~NCHT L2 L BRI,
BERFELVZSDOANH-THEDL I ZEABSER LTS, ARBIZEV RS D ET1
X, FRUIY o= vy NI =T b0HETHS.

Y2019 43 HHED [V ¥ 27 A — NV A F =X A== KA, ki) 1cd#io T
% 59 4B LOMEDARITBRGT 5 2 & E s,

P X 2T MBEVOARIEMSEGES, (27 385,
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7 h—)L

TV a

= hU—)L
AH—Yc v A7 N A A
TV xaT VA
¥ L—x
P} ETI To—

FLICABRE L2, 61 AH 29 AOT ) X a7 NlEE THELLFZF->T0D
(47.5%) 3. ZOfEITEWE I KL NN, Z0 [HEETHES] OBT Y FaT
RN R SN AEIB T 5 2 & 2 FBANTR T2 02IE, it & 722 B BEENSLE & /e
L. 22T 3 oOxBEE, (1) HBEZHAM TARINTWVDIANRDED T DL4H kv
50 (2016 4Ehf) . (2) v kT~ D40, 3) 7Y F 2T OELFEIOAFT, ENENID
W, FBEEAHES THLIOLIZ. (1) 37V X274 BT 20@LTn5 &
Bbivomns, 7V xaT7 OAFIO LI ICHEST 7 0 AdhEaX— A LEEARNTIE L L,
bRl THEE D L DITEFICHTHD. Lo T, BOFHEITOEMTHY, A TA] 72
CHFEEN—R LA B ZL G0V h T~ 0401 (2) bioxg s L. (3)
IIBERBARTFORETZOT—~E2WoT2BIC, HAFAEDREL T NTZXBHTH
5. FEAEDT ) XTI, BHENIEEO KOS (ZEITHKKE) THY ., ABOLHT
RO TWD B . 12777y 7| OBFHOARNT [£ERE X)), FEH=NET
ﬁfU%17®%@@@T%ﬂﬁ\%%ﬁk%%&@%ﬁ%%ﬁ#é@@%ok%ﬁék
WZ D E LRV BEHFIOARTO Y A MME, A—2DOHE EHIZE 3 % (Kawahara 2019b
2. R E LT BBEAWEE Th HiERIE, (1) T14% (50 AH 7 N). (2) T12.8%
B9 ANF5N). (3) T164% (61 A 10 N) Thotz. Zhb bkt oL, 7 Fa
THBWIFE THEDHER (475%. 61 AF129 N) ZIHEFITEHNZ LB L brD.
2T BERAEZEOHED DL, T — A T v T EHEX M EFE L7 (Efron &
Tibshirani 1993). 7'V %= 7 OFULI—2 L2V T, 52X (variability) O RENFE
BT&7ew., £, 7Y X a7 OAFIOFEHNWE S ThofERIL, V7 A TlEn &
HLHEEICET2ETH Y . —RRHEHREIZZ Y TIERW L Bbns. Lo T, 4M
DHEATIE, 61 ADT IV XFaT M, JUFLIC 1 4O7V X7 % 61 [BIE T
(resampling with replacement) L. “#L% 50,000 [El#t 0 K L7z, Eofhiizi75 &, RLUT
Uo7 N 2 KU ENED, 27V X7 N0 3T 58 LW U o 7 AR

BRGHIHET Lictt, 2019 4R 6 ADBPITH LT U X a7 B ilbotc (FVFaT7 v
V=TI, BHRTHLNX Y 77X —NbdZ Ei3B L), Hofmit [
27) AAET|] THY, BERVOWBEGT THEL RV, 2720, a3 558X

HORTYFaTIlchdELED [(Fa7) Ut E4ARDLEEST-ZEDBDHD
(https:/dic.pixiv.net/a/5 = 7 1 AE#h3 3, HAKT 7 & X 2019/07/19).
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/Fohdt 72720, EoFHLNWT Y Fa TR TH, 7Y F 2T OBARITHEIZ 614 Th
L. ZOEIRFHLWT U F 2 7R A 50,000 84 L, [FEE=WEY | OMFEL LR
THE L, ETF 25%200ETHE, 95%7— FA N7 v 7 EHEEKENELND. 7T X
= 7 DARINHIEE T E DHEEOEHEXMIL 34.4%—60.7% CThHh-o7-. ETlk~<7=3 50
KRREOEH X B RERICEIRE T 2 & ZNFN 6% —24%. 2.6%—23.1%. 8.2%26.2% T
Hol-. VX a7 OBHEREO TRIZ, EORMBREOFEKMO LRI HED. Lo
TI7 VX7 OLFNIHEEE TIHE D AalRetEn @ Z &, MEtIicb EZE ST o 5.
TiE, BTV X 2T OARNTHEE THEDLZ ENZVDTHA H ). AREKTIT
BT FEREANZ I 0 205 5 THEEOESRM IEH LW, £7, H$ﬁ@ﬁA/
DOAFNIIEIEE CIHEL HONRL (h—=—X] [wI—F Rz [AJ—=X] [N
— 1) U 2017). Fiz, EERGELZFE - - EBRTH MBS DA TZARINA LY OL4HI
ELTRWEHIENRLTL, IILWALAYOLETEEZTH L IEHERTEH, WES
MDA TZARIN S IRESIND (R« )IIF2017). Fo, KT T DOARIOEREOMSE
T% (Kawahara etal. 2018 et seq.) . FEIEDR T T B a2 & WX A7) OFRTE
YOFFPEED (L)) Rrer L0 HlEEE G REMEN E W (Hosokawa et al. 2018) .
ZORTELHIZEBIT D MESTOETRMEIT, MERGE 2 - 72 EBRIC L - THEEMEN
WEN TS (Kawahara & Kumagai 2019). 72, =7 X—ADOELHEBINIETH D
Kumagai (2019) TiX, [p]OHEITFHZIHANC L T TR E\W ) LS D Z &350
T2, AKB DBIMEENR= v 7 3—2L LT 1222 #H-TN50h, = OFLH
D=l LTHETOND. £L&DL L, TMEE=RHoA, M AIZEN] Lo ER
D72 O BNAARFETR D N> TND. IHICE I, ZOBERMUTRAY ORREIZ
BENL BN D (Jakobson 1941/1968) &\ ) BIERICE STV D alREME L H 5. Eiio
TV XaThHhONRE—rb, ZOWMEEOBESGBITER L TWD AR & 5.
COWENELWET D E, BEBEZHOVTADTEITHEE,. EO X ) REEET RS
MEWVBIRIC, BRI ZRFRIN R L KT T MR & 5 Lo b d. FlxiX,
[ZLvyvaZlxar7 | [V =T, v 77 =4I WOLFTEHANTEY T2
faxXY—] I oy) 17 —7) e 82 HOTIWT 2 WEBIE Ry, 2l s b
5F, FEOT VX7 4 AF 4 ANLb, TRTHEE THELATRBST A TND.
—KBINCEFEFTIL, EREBTORGRMEIT (& IZEAFETIE) REMNTHLEEZEA DN
TU 5D (Saussure 1916 fth) . A HIOFER I, EEFEOBER LWV ) ARIZEBNTEH, Bk E
FOORMNY ORBEMEDRMLT L H D L2722 E&2/RL T\ % (Kawahara etal. 2018).
TV X2 T HICHBENZNE W BEPEREA RTINS R TND LT D&, o
HTGRNA = N T X2 T HZOFICEHEALTWDAFEELE X DD, ZOBENLE 1
FRETE T 1917 (=) OZIIZKSL. 61 AH 35 AOHFIZ//BNEENTEY

PARRETHWEZER EZE ST T = FA N T TEDTERAZ VT MIRELEDOD = 7V A
MnB X a— RTE 5.
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(57.4%, CI=44.3—70.5%) . ZiUFE— A2 DDA T (18/50,36%, C1=24—50%) LV b
%<, U T~ 04T (10/43,23.3%, CI=11.6—37.2%) IZH_THHLMNITEL. 20
BEX, (777 20R] OFTY I FTANRBELTWDS /=X &) FLHE (427)
N> TWA EBEZ NN, HRXFV UTHEONMNTIEBEZE THADIIR LT, AR
FEOMNTMEF L LTEBRT LI ENZVOT, MRICITEENSKLETH L. £/, R
FE O OB RGN R 21T o o fi (2015) 12X 5 &, BAGED [747) 1% &
HLBHENRE ] LTSN ERNDho TS, T X2 T b KO 1FOT A4 Kb
Thod. EARELEHN, AN TERAME] W BEEARFSZ LITE®RRSH L LE X
TRERNTHA .

TV X2T DG ) —DORBRIE ST RIE, WEOMICAOND. AAGE TR [
H={5] EWH A A—UNHRL BOFOLFTTITEE DEET b Z EREy (IR
2017). EEICHBZHAEMDOANKDOARITH, WEVBASTNDLHDIE 50 DHH 2 DDH
Thad. ZUTH LT, 7Y F 2740855, 61 1123 DARNIEETENA>TWD. Eilo
Bt (2015) OBFETIE, WEIXAAEFEOFTRY EHEMNMIN) LEnTEY,
[F4T) ODEESLFETHEIICHEZS. LrL, BEOTRBEIA A —12iT [H5W
TR, T L) b0bdH DI LICERLZW. XX, AT ECOLARNCE
FNHEETOENL., TORIrEOEI EIEOMBE %R (Kawahara et al. 2018). 7' U =%
270 TBRDOFOT A R THhHEEBIC [EEEIWLE THDH. LoT, 7V Fa
THICEENSZ S ERAINDIOIE, 7V X2 T ORI EZRKETH72000 Lt

—EHC, ARPEE WS L DIIZRTHTH Y . ZOAFIO Ik 2 Ie TG Z —
DEENTWTHREE TR, THA T =T ORA4FTEB XL, 7Y Fa7iTx L
T Ta[&Zn) [EHEOH S THiEV] E0n) 3 DORMEEZERBICEI - TERBLLE D &
L TWTHAREFE TR,

ZIT, KR OHE~DISHIZONWTIERD. LT ooX iz e Ebha
LREFRFTHLN, BRMEME > THIRREMZ ST 5 L. FAPHKEZRLOTS
25 LV O HENH D (Kawahara 2019a; JIE - HEAE 2018, 2019) . AWFFEOFEITZ 8 L T,
MEEEWVWIESLT — MA R v EL WO M FEER L PAEILEBA LI ENTE
5. RECBEERZRBRZORETIE, 7V X2 T 28 & LTS EBRICR OIS &
NIz, BEZOEEFORETIZ. BRI ELOLFITRAA REED A A R4 DT LS
WY HIFHZLITLTNDA, 2019 FEOEFHORETII, AREKLTHLEL T X
T OGN b E LT o7z, BLFIEL, ZOREICKHTL2FEOERO—HITHS.

ASBIORETIIRTF L TZT TR TV F2TR0AA RO 72T v 77 L,
BRBOBERINEDN TWAEHHVIIRATE 2 IR p 2% < .52 L

S 7L BAGEDOZITOEIE, —RMIZi X LI TWaN, EEOEFE
BIIZHETHL Z LIFEETRETHA D (Arai 2013; Kawahara & Matsui 2017) .
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JIEEEN (2017) [Tdoy 1F Ty Ko REW! 2] BOL : 0> CEE.

JIEN - BRI (2018) BRI CTEREFEAZ L BIRMBER ORI 238 L C. Southern

Review 32, 3-14.
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B7

BARESITFEDRET:)T7ILEFAL MRI IZLAHEER

A EARE (ENLEREMERT & 5 sabf2emE k)
kikuo@ninjal.ac.]jp

1. BMEODHY M EERFEERDBIE

[EFRF R E WA 31T LTV % Handbook (1999)121%, IPA (HEREFLE) IC L DiESHE
BHHE OGO EDE L THAGEOH B ST\ D, S HBREKIC X AR50 T
H 5, MHERIZEIT D IPA DFHETW OO R TRERLOTH DM, B, AARE (I
HESE) D ITFEICREF[f)Z 8T, T 4% voiced post-alveolar flap (FFE&EHEF£IT7- = &)
ERALTWD Z EITIEY A A RENZ N EBbd, L LERORY, 2o
RIBE AV ER S o i U HA7e = L3702 0BIEIL, $52 5 <, HEEBOBNT — 2
DRBIZH D, BENGT — 2P FELRVRETZoMEZ#EH L L. [RUZIZZ H 3
ZZ25) WRKENTRRICHKAET D ATREME R SV S TH D, ARR T, BT ORE IEB)E]
RERN ST 0T T =X 20T 52 LIk - T, ZOMBEOERZRAD,

2. MHEEOHER

1 |Z Handbook |28 S AL TV D AARGED FEREZ T, < DFFEE N Z ORITKL
LRSI TO =8 TH A 95, OfBENE IOV T, A% IPA Tl retroflex (28 T HAT
W5 []% postalveolar [ZHWNTWD Z & @RIV FHENEIZOWT, IPA TIXPASEIZH
L ClX dental, alveolar, postalveolar D =7 & & XAl L7228, [ HE CTIXT1TH
postalveolar (ZFHE L THWT WD Z & @FFERAUTHOWT, IPA TiT tap (727cxH) &
flap (IF72& &) ZXHLTOZRNWA, MHZETIE flap IZFFEL TNDHZ &,

Bilabial | Dental | Alveolar aﬁ/(;it\;r Palatal | Velar | Uvular | Glottal
Plosive p bt d k g
Affricate ts
Nasal m n N
Flap (
Fricative S z h
Approximant j W

1. IPA Handbook #&#? A AGE & & (MHZ)

Z DD HEERLADS tap 7> flap 2T OWTIEL, £ E bMAE L £ O KAIT L0 & v D [HE
23d %, Catford (1977)13: tap (2331 2 7B PHSHF & 23 F 28 O BLER RO 22 (H AR 1EB) Td 2 DIT%f
L. flap TITEBOIE R LR R > TRV | EE) OERR CHRRICEAR (A8 2HAET
%5 & LTS, £ L T"an example of such a flap is the 'retroflex flap' of numerous Indian and
African languages" & 7ik~7= 9 X C, "from this retroflex position somewhere behind the anterior

arch of the hard palate, it shoots forward and downwards, the underside of the tongue-rim
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momentarily striking the palate on the way" & iK-~<TU % (p.129 FH#IZAIT)I), Ladefoged (1993,
p.168)DFLAE Z LTItV LLF Tk, PABHOIEARIZ I » TEIRMNK > THRIB L7725 & i
HIZHEE L, FEOMENER T & E5E (0#) 12X - T sub-laminal IZTEAL Z 415 D23 flap
DRETH D EHRT LT D,

3. BAIFELT—4

INOOMBEEREETA7-DI2E., FEDOT-OOREMSEHNA LTV 5 upper articulator
DONLEL E Zh, FASEOERIZES > 5 lower articulator [X{i2>, % LT lower articulator 1%
EOXIITEB L TWOINELZHODMNER DD, NIV TR AT hr s T 7%
LD EFE G TIHIE LEWERTH Y | IS ER 2 BB 5 0 ER”H 5, LL,
Wk, HAFEOREEEOT —X L L TARESNTWD DL, ESEFEMEANC LD X #7
MLE 720 TH Y (EFERF 1978). T Ox% b BHGEE 1 LICRE SN TS,

AFEFTIL, BREDLDTEBELED TS T 7L Z A 5 MRI A AGER S EH) T —
A=A | ({FR; tMRIDB) O 7 — % Z 15 L CHAGEZ 1T F B OHE 2003 5, 21,
PR3 MRI 25 25 H LT, a5 O TEFR E IR 2 R L -8l T — % Th b, X
M~A 7 1B — AEEE S WAVE ZEE NS F B RIS SVt o — O E % i
9D DITK L, tMRI TIXRE - M25H - WHEH - AE - BEZ 505 S s OB Feek
SN EICERROESENRGH Y . ZHFEREICOWVTIIEROBIITFE 4 KIFICHEE L T\
% (X228, —0, ZERREEEZHERF L F, EBEEHEEZH ESE201385 T2l
SEFIAT 27 =2 O%E, B 14 7 L — A E > TV 5,

72%. MRI IZ X BF5EEBIHTIEE UCQX, FEE SIS > TR D IR LARR L7 F56
DT —HNHENE 2T 5 TREE] 12X 200NN B BTV D2 (Masaki et al.
1999), ARETHNT 2T —XIZZOFECEI DO TIEARL, 2 —RORERZEDE
FREINTET—XTHD, VTNAEA L] EWVOILAFRIZZIZHFIK LTV,

rtMRIDB (I3 BIE, FR B OBMHEGEE 1 4 L MfEE 4407 —4%, BIOERT S
FEE B 2 BAOT—EPUERS VTV AR, RIER TIEZ D 5 BIRNTHE R 2N BLRE R CF
HFREZe B B BVEREH T 0 DT —Z % s %, S IEH SRR W 2 256 X256 ©° 27
T (1 EZBA08 1mili%Y), A7 A AJZ 10mm, B 14 7L —LATRE LZ, i6E
DFHHIE 27~67 WOFFAIZ ML TEY | FE 53 Th D, MHAROBENSRE T
BAZLAEIIZOEREGHICB L TV EEZX LIS,

rtMRIDB 213k~ 72 THH OFGENFEER SN TV DE R, SENXHAEDOE—T U A M &%
L MU BBEHOZ/TEE—T (U ey alUalx) 259075, £-XH0
B THITE—T (P RV vvavavzRAg) OF—ZLHAT5,

4. RAEFE

T EOREICHETABEREINET A7-DIC. FITFEOHSEXMICE T 58N E
DIEHRE L OEOREHBIRERE L, S OICHRIC T 7 L— 2T 2 ERT7 L— 24
TOWEESHFM 72, LFICFIEZR~ D,

OBRINTHED X A I T ERET D, TDOTDITTIT I L DO A
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NAHETZL—LEWRETSH, LT, TOT7L—AEHIO 2 7L—20 955, FHiBORSEN
FOVHBRICBREND 7 L —2 B MENR T L —2o L LTERAT S, BEAT 2 7L —A0H
\CBHE 72RO LR WA, BIRER IO 7 L—a&Ex%RE Lz, X 2 OBE. A
DSOS HR S ND 7 L—ATHY, LD 0045 7 L—ARNERNR 7 L—2A L L
TEIREN D, WEIEREITIE rtMRIVuewer (7 H:4th 2018) ZFIfH L 7=,

X 2. GE# 9 12 & D/ra/® rtMRI B

QOWIZHFER G 7 L— LB NWT, R IR T 7T ROBEZET 5, cl, 2 [T FHFIZE
5 EABEONEICRET HEHRTH D | vi-va [T EASEX IR T 55O EERICEE 4
HERTHD, 209 vl & v ITRHFREBEETH L, v2 & V3 IXEOmESICET 5
BERFNETH D Z LIRS, SRR 7R apical OFE BV TIE vl & v2 D,
F 728 AFED laminal 7Z2FHEFICRBWTII V2 & v4 DB ONRL 52 L83 b 5, D
Ay WFEITIERE CEEE A 5 2 T D, BefRIZ ANS & PNS [FEE T OV A X235 1
THY, FEA XOMEANEEZERIET D708 T 5, X3 128 1 O SO ERF %
9, MRI BEEOFAITE EBICH D, X #EAMAE, Y #iE TN EOELZ &V H
BED1 72N T mikied 5,

* 1. WEXNR

EX i) B
cl o PASH X M o T (FUSHHT)
c2 FEEASE X B o tim (AP
vl R D e (apex)
v2 T EE D B e A,
v3 TSR D B B
vl i D I AZ
ANS HIEY
PNS sl
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1. Introduction

Drenjongke (also known as “Bhutia”, “Hloke” or “Sikkimese”) is a Tibeto-Burman language which
is spoken by about 80,000 speakers in Sikkim, India and whose phonetic properties are understudied
(see the green part in Figure 1.). Although Drenjongke is one of the official languages in Sikkim, the
lingua franca languages in Sikkim are Nepali and English. Drenjongke is considered as endangered
due to the decrease in the number of younger speakers. The literacy of Drenjongke is also not high

because the Tibetan orthography is used for writing Drenjongke, which does not always succeed in

representing the vernacular language.
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Figure 1. Map of the languages of the Himalaya
Descriptions of the language (vanDriem 2001, 2016; Yiliemni 2019) have reported a length contrast

in some of the vowels of the phonological inventory of Drenjongke where ‘short’ vowels contrast

with ‘long’ vowels. This contrast is involved in a variety of minimal pairs as exemplified in (1)
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(D) Minimal pairs for the vowel contrast

a. si ‘trouble, envy si ‘feel cool’ (Yiliemni 2019: 49)
b. ka ‘order’ ka: ‘split’ (Yiliemni 2019: 49)
c. ko ‘dig’ ko: ‘throw’ (Yiliemni 2019: 49)
d. she ‘explain’ she: ‘know’

e. dru ‘boat’ dru: ‘six’

However, what these studies also point out is that there is more to this contrast than a difference in
vocalic duration. Both van Driem (2001, 2016) and Yiliemni (2019) report that only some of the
vowels in the Drenjongke phonological inventory have this length contrast, and suggest that there is
a complexity in the realization of this vowel contrast in relation to other acoustic differences such as
vowel quality and the presence or absence of a glottal stop.

Although several impressionistic descriptions of this pattern are available, there is a lack of
experimental studies examining acoustic properties of this vowel contrast. The current study offers a
preliminary acoustic description of the production of the vowel length contrast by Drenjongke
speakers in order to examine its acoustic realizations. After examining the durational cues, we
looked at the different patterns of phonetic implementation exhibited by the ‘long’ vowels. Our
findings, which are consistent with previous research results, confirm the complex nature of the

contrast, and allow to identify a variety of patterns of phonetic realization for the ‘long’ vowel.

2. Methods

This study uses production data collected in March 2019 in Sikkim, India. The participants, eight
native speakers of Drenjongke (5 male, 3 female), read a randomized list of words in a frame
sentence with 5 repetitions. The list was made in order to include minimal pairs with a short vowel
and its long counterpart for each vowel (e.g. [so] ‘tooth’ versus [so:] ‘save’).

The duration of each target segment was annotated using Praat (Boersma and Weenink 2018), and
the extraction of measurements was automated with its scripting function. Statistical analyses were

conducted using R (R core team 2017).

3. Results

We first investigated the annotated raw durations of the vowel segments. Our results are consistent
with previous observations (van Driem 2001, 2016; Yiliemni 2019) that the vowel length contrast
does not seem to be only based on a difference in vocalic duration.

The box plot in Figure 2 presents the distribution of the duration of short (left box) and long (right
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box) vowels. In our aggregated data, the mean duration of all short vowels is 100 milliseconds (ms),
while the mean duration for the long category is 110 ms, that is a durational ratio for the long/short
vowel contrast of 1.1. Although the t-test indicated a significant difference between the two
categories for the observed mean duration, the perceptual reality for native listeners of this difference
(10 ms) is questionable. Moreover, what the box plots in Figure 2. also suggest is that considerable

overlap exist in the distribution of the duration of the two categories.

duration

Length

Figure 2. Distribution of the duration for short and long vowel categories

When looking at the same data organized by speaker (in Figure 3), we observe that the vowel length
contrast is subject to inter-speaker variation. Each panel in Figure 3 illustrates the distribution of the
vowel distinction based on orthography for each speaker. The plots in figure 3 show that the vowel
length contrast have three ways of being implemented. Some speakers show no clear difference in
duration between the short and the long categories (e.g. SIP052), and some others have a longer
‘short’ vowel (e.g. SIP049) or a longer ‘long’ vowel (e.g. SIP050). The duration results themselves
do not offer a possibility of distinguishing short vowels from long vowels.

The distribution of the duration for the two categories is also of interest when we look at each pair
separately. These pairs were examined because impressionistic studies have reported the presence of
short versus long contrast in them. In Figure 4, we observe three different patterns: (a) word-pairs
with no length contrast (e.g. A3-A4), (b) word pairs with a contrast with longer ‘long’ vowel (e.g.
AMP15-16), or (c) word pairs with a contrast with a shorter ‘long’ vowel (e.g. MP21-22). The
presence of inter-speaker variations in the realization of the length contrast, as well as the different
patterns observed for the different pairs suggest that the vowel duration might not be the only

acoustic correlate active for the vowel length contrast production.
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Figure 3. Distribution of vowel duration by Figure 4: Distribution of vowel duration by pair

speaker

A further investigation of the recordings displays that there is no unique acoustic parameter that is
responsible for the realization of the long vowel and that there is co-existence of several phonetic
implementation patterns across the repetitions. Although short vowels consistently match the
expected realization (i.e. a vowel with a short duration), we observe the following phonetic
implementation patterns for long vowels:

(1) a longer duration of the vowel component when compared to its ‘short’ counterpart in the

minimal pair (Figure 5.),

(i1) a short vowel followed by a consonant (Figure 6a.),
(iii) a difference in phonation: creaky voice (Figure 6b.),
@iv) a different vowel quality.
0.3994 0.7517
1] 0
-0.3533 -0.5687
6000 ‘ . T 042480 6000 . 043880
g = g >
= &= !
0 Joasss.
t
0 0.4518 0 0.4518
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Figure 5. ‘horse’ [ta] vs. ‘tiger’ [ta:] minimal pair by speaker SIP071
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Figure 6a. ‘tiger’ /ta:/ pronounced as [tak] with a Figure 6b. ‘tiger’ /ta:/ pronounced as [ta:] with

velar stop by SIP054 creaky voice by SIP021

The spectrograms in Figure 5 and 6b illustrate three different types of phonetic implementation of
the /ta/ ‘horse’ vs. /ta:/ ‘tiger’ [ta:] minimal pair. In Figure 5, we observe the expected realization of
the short/long vowel contrast. On the left panel, the duration of the vowel for the short vowel is
shorter than for its long counterpart in the right panel. In Figure 6a, the duration of the short vowel
appears to be of similar duration with the short vowel in Figure 5, and the closure portion
immediately following the vowel observed on the spectrogram suggests that the long vowel is
realized as a short vowel followed by a stop. In Figure 6a, the consonant is a [k]. However, in other
occurrences of long vowel we also observed glottal stops [?], as well as [r] or [1] in this post-vocalic
position. Figure 6b is an example of the long vowel realized with creaky voice, as shown by the
glottal pulses in the spectrogram. Lastly, another type of phonetic implementation of the long vowel
that is not illustrated in the spectrograms here is the difference in vowel quality. The pair A3-A4 /so/
‘tooth’ vs. /so:/ ‘save’ was consistently realized as [so] for the short vowel, and [so:] for its long
counterpart. This is not surprising given that cross-linguistically vowel quality is a known correlate
for vowel length contrast (Lehiste 1970, Maddieson 1984).

The four different patterns of phonetic implementation for the long vowel described above were not
observed consistently. In fact, the patterns differ within an individual speaker (i.e. different
realizations were observed through the five repetitions), between speakers (i.e. some speakers are
more likely to lengthen or insert a consonant than others) and by item pairs (i.e. the same item pair
may have various realizations). What our results suggest is that there is indeed a vowel length
contrast in Drenjongke, but that the lengthening of the vowel duration is only one of the possible

realizations and the contrast can be maintained using other cues.

4. Discussion and conclusion
This paper reports findings from the acoustic description of the vowel length contrast in Drenjongke.

Although this language has been described in previous studies as having a contrast in terms of vowel
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length opposing ‘short” vowels to their ‘long’ counterparts, it appears that other acoustic correlates
beyond duration need to be considered. Confirming previous studies (vanDriem 2001, 2016;
Yiliemni 2019), several patterns of phonetic implementation was observed for the ‘long’ vowels only.
There was no single phonetic parameter that is consistently observed across all the short vs. long
vowel pairs; the acoustic realizations of the contrast between short and long vowels instead differ by
speaker, between speakers, and by item pairs.

Research has shown that cross-linguistically, when a short-long contrast has a low durational ratio,
other cues can be deployed to keep the distinction salient. This is for example the case in Norwegian
where the duration of the vowel preceding duration of preceding vowel: Fintoft 1961). We suggest
that this may also be the case in Drenjongke. When the vowel contrast is not saliently realized with a
duration difference, the long vowel category utilizes other types of phonetic cues to maintain the
contrast: a consonant can be inserted, the vowel is laryngealized, or the vowel can be differentiated.
An interesting challenge is how to model this inter-speaker and inter-item variability.

Several questions arise from the findings of the present study. Firstly, do native speaker assimilate all
the different realizations of the long consonant as the same phonemic category. Second, are native
speakers able to make a perceptual distinction between the long and short categories. These

questions will be addressed in a further study using perceptual experiments.
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1. Introduction

Tshivenda is a southern Bantu language spoken in South Africa and Zimbabwe by about 1.3 million

speakers.
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Figure 1: A map of Limpopo

Tshivenda is unique because it marks a place contrast between dentals and alveolars across various
manners in the orthography using a carat sign underneath symbols for alveolars. Lee et al. (2018)
reports acoustic characteristics of the place contrast and focuses on nasals due to qualitative
differences found in the realization of plosives and laterals; for example, the orthographic ‘t’ is
produced as a palatal affricate and the orthographic ‘t’ is produced as an alveolar. In Suzuki and Lee
(2019), we report that the contrast between dentals and alveolars is retained in the production test,
but the difference is not robustly perceived by native speakers of Tshivenda. This finding was
interpreted as perceptual merger in the non-salient coronal place contrast, also known as near merger
(Yu 2007).

In this study, we address the issue of perception of non-salient contrast by looking into
perception data from Xitsonga speakers who don’t have the nasal place contrast, but nonetheless
share the linguistic sphere with Tshivenda speakers. Informal inquiries to Xitsonga speakers yielded

responses that they can distinguish the place contrast, presumably because sharing the linguistic
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sphere allowed them to observe the production of the sounds. Even so, an experimental study was
necessary to verify these impressionistic claims to understand non-native speakers’ perception of the
non-salient contrast.

Xitsonga speakers are selected for this study due to various reasons. Xitsonga speakers
share the geographical area with Tshivenda speakers. During the apartheid period, the homeland for
Tsonga people and the homeland for Venda people were next to each other. In remote rural areas,
intermarriage between these two groups is common. In modern day Thohoyandou, Limpopo,
contacts between these two groups are frequent so that many speakers can understand the basic of
each other’s language. This geographical proximity and close social structure make a perception
study of these two languages worthwhile because other external factors can be excluded in
understanding the perception of non-salient contrast by speakers of other languages.

Perception results reveal that Xitsonga speakers do not perceive the difference between
dental and alveolar place contrast (even though some informally claimed that they can do so). The
findings suggest that geographical proximity as well as familiarity with a language do not result in a
perception of a non-salient contrast. Furthermore, the findings imply that non-salient phonological

contrast may only be perceivable only if the grammar encodes the contrast.

2. Experiment

2.1. Participants and Procedure

A perception task was conducted in Thohoyandou, Limpopo, South Africa in November 2018.
Xitsonga speakers who were familiar with the orthographic representation of the dental and alveolar
contrast were recruited. Eleven native speakers of Xitsonga were asked to identify whether a token
in a frame sentence begins with a dental or an alveolar. Two forced choices were presented using
standard Tshivenda orthography using Superlab version 5.0 (Abboud 2013). Participants made
decisions using two keys on a keypad that was directly connected to a MacBook Air using a USB
connection. After a short practice session, participants made judgements for 120 items selected from

the production data by four speakers.

2.2. Stimuli

Stimuli for the perception test were 3 pairs of minimal pairs with the dental versus alveolar contrast
in (1). Recordings of the 6 items from 6 previously recorded participants were selected for the
perception test. At the time of the recording, a post-test confirmed that all the speakers who produce

the stimuli were using these words in their everyday life.
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(1) Stimuli

ninga ‘punch’ ninga ‘hit sideways’
b. nanga ‘flute’ nanga ‘choose’
c. nénga ‘sneak away’ nénga ‘sneak’
2.3. Analysis
Results from the psychological software Superlab 5 were analyzed using a d-prime value. Perception
tests yield four types of responses that need to be considered. For example, when a participant
responds with ‘dental’, the response may come from a dental stimulus (called ‘hit) or from an
alveolar stimulus (called ‘false alarm’). In that same scenario, when a participant responds with
‘alveolar’, the response may come from an alveolar stimulus (called ‘correct rejection’) or from a
dental stimulus (called ‘miss’). The d-prime value is calculated by subtracting the z-score of ‘false
alarm’ responses from the z-score of ‘hit’ items. When two sounds are categorically distinguished by
participants, the d-prime value reaches around 3.

One participant only provided alveolar responses. We deemed that this participant did not

understand the purpose of the experiment, and the responses were excluded from further data

analysis.

3. Results

The results show that Xitsonga listeners do not distinguish dentals from alveolars based solely on
acoustic recordings. Although the higher the d-prime is, the more discernability of two items,
d-prime values by Xitsonga listeners were rather low as shown in table 1. The lowest d-prime value
is -0.17, and the highest value is 0.45. The overall distribution of d-prime value suggests that
Xitsonga speakers cannot distinguish the nasal place contrast between dentals and alveolars. The
c-value shows a tendency in their responses. Higher c-values indicate that a participant tends to offer
alveolar responses. Given the low c-value, Xitsonga speakers have tendencies to respond most items

as dentals.

Table 1: D-prime and C values

Listeners D-prime C

1 -0.179555829 -0.163569188
2 0.125355438 0.147750675
3 -0.030370821 -0.216648952
4 0.178345967 0.036488363
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5 -0.115820944 0.037020384
6 -0.011685931 0.131504312
7 0.05268462 -0.02634231
8 0.326541345 0.047157722
9 0.458182462 -0.103429884
10 -0.074980604 -0.347830164

4. Discussion

It is well known that perceiving contrasts that are not present in one’s dominant or native language is
not an easy task. However, it is not always obvious whether speakers of languages that share the
same linguistic sphere will share the same difficulty. Xitsonga speakers and Tshivenda speakers not
only live in a nearby area, but also share various aspects of their life suggesting a closer than usual
relationship both linguistically or non-linguistically. Such a close relationship would predict that
non-native contrast in Tshivenda may not be difficult to perceive by speakers of Xitsonga.

The findings in this study, however, show that non-salient contrast in Tshivenda that is not
present in Xitsonga is not perceivable. D-prime results by Xitsonga speakers show that many
listeners were guessing rather than discriminating any differences between dental and alveolars.
Moreover, when they have to make a judgment, Xitsonga speakers displayed inclination to judge a
stimulus as a dental sound rather than an alveolar sound; possibly due to the marked status of the
dental nasal sound. In other words, when Xitsonga speakers face a difficult task of mapping an audio
stimulus to a category of sound, they opted for the marked dental rather than the unmarked alveolar.

In Suzuki and Lee (2019), Tshivenda speakers display rather low d-prime values for an
alleged native contrast (ranging from -0.34 to 1.62), which suggests that near merger (Yu 2007) is an
ongoing process in the phonology of Tshivenda. This finding shows that Tshivenda speakers already
have difficulty perceiving the nasal place contrast even though they could produce the difference by
advancing the tongue and producing an interdental nasal. The results in this paper show that a
contrast that is experiencing near merger is also nearly impossible to be perceived by speakers of

other languages when the contrast is not present in those languages.
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TR EBUTOEIIEESNRTIUTR B2,
4) MRS+ &S] DNORDBOREIRICK T 2UREHA (EEMR)
in ey €y uy on an
(SASSEE (9 in &n £n Uin on 3n
A#H - BEE n &n &n inm opm 3pm
EER2E (9 in 5N 3n inm 5pm 3nm
bizv ot ip 3n 3in fgm  3Ygm  3'ngm
BROEDEK in 3in in Mgm  3Ygm  d%pm
ZZTHZICHAIE LT o7z TBIREDOHE K] X, —HEOBED > b - KOZRINZD
A S, NORINCITEA S ey, L L, BIRENRH « KORYIOHZRNEEDH
PRI ZE 2T LIIB 256, ZOHTRBANTOOoRBRHAE 225,

F 72 ZOHHTIX. FEEOREED
MBRBEHED S B, %Dfﬂ¢@ﬁ@@liif?a
B OENKORINOREEITTRT [4] &> Tnb, 2D,

B O XL & B
o TLEIT & LERD,
(5) R DAIHTIC

le/ — 31/ _

[velar]

BT,

— [e]/ elsewhere

e/ — 4]/

[velar]

— [€] / elsewhere

F o THEBNRBIRN LR T,
BUTPRREATH D,

e PN RS

HNEEHROD
/3/ — [3]
13/ - [4]

MERE+ &S
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[ZOWTHRERAR LD,

b LTI RT 3] THY., =

MERE+EEE] »oRd
HROMLERZD L, FREFEFROEFOSMPLUTOL I ICHWICE

BT DFMOERY )
— [3]/ _[velar]

— [0]/ elsewhere
7o/ — [a] / _[velar]

— [0]/ elsewhere

1 MR BEORN A RRFOENE LT

R+ T



52. XKFER
ATHNICEB W TR Lz, RS+ 55 S DO RO T 5 57 >OREIX
M OBOXNNTEZLLTOLIICTHEOENTIEARLS RFEDEWVWTHLIEHZDE, 9 F
<[HHETHZ ENTE D,
RT7 ABOFETILEHAENEBET+ETEFTIOBED L RELT (FB)

fipd, ficl = i, [fe:] | A/, ikl — [, k] | g, fikp/ — [igma], [ivkp:]
Ap/, 3¢/ — [3n:], [3ic:] | /3n/, 3k/ — [3n:], [3k:] | /3gm/, /3kp/ — [3*pm:], [3Vkp:]
/ap/, /ac/ — [ain:], [aic:] | /an/, /ak/ — [an:], [ak:] | /agmy/, /akp/ — [apm:], [avkp:]

EDOX ST DL ET, VERE+EEE] 0O R5BOAEITERE A, /3, /Al O
BAOEIKFEL CTWDH EHBT 22 L2k, giIEO TBREDHEK] O X5 RIkRAHA]
ZALAIA LM BEDN T2 < 72 H1E ) BBIOEB RN RS, 72, ) DX I LRREOHLRD &
R SIND, Lo CHEENRBLEANDRDL &, BEHRL VK FEHOIEINARTH S,
(6) KRR ERT D01 D IRERH

n 3n an iIJAm 3pm apm
i O in 3n an inm 3nm anm
sk - 25k i 3n an igm 3nm anm
bl ottt n 3n an gm  3pm  a'gm

6. BHBHYIC

AR CTIEEZENE AN D, XN T LB S0 HEE+EEE] »OR5BONHT
ELT, RAFICEBRIRSLZRD, BEER-SR AT oMNZ4YTHLZ a2 E
EL7Z, ZELAROBANS BRBEOZENEZDONTELEN TR, 5% Y%
DEDFRNDF 2 =B BFIZH D DNKRFEILH DD EHFT L TWLS MER D D,

S5 3

Boersma, Paul & Weenink, David (2015) Praat: doing phonetics by computer [Computer program].
Version 6.0.08, retrieved 10 December 2015 from http://www.praat.org/

Cao Xuan Hao (2007) Tiéng Viét mdy vin dé vé ngiv am-ngi phdp-ngir nghia. Tai ban 1an 3. Ha Noi:
Nxb. Giao duc.

Poan Thién Thuét (2007) Ngit dm tiéng Viét. Tai ban lan thir 5. Ha Noi: Nxb. Dai hoc Qudc gia Ha
Noi.

Nguyén Phan Canh (1964) Vai y kién vé van dé giai thuyét cac phu 4m cudi trong tiéng Viét hién dai.
Théng bdo khoa hoc Vin hoc-Ngén ngi hoc: 1964-1965, 2. Ha Noi: Pai hoc Téng hop Ha Noi.

TERB] (2007) TH - BOSUALBRARE D 72 60 0BG 1035 - HM OBIFE D 7= O#FFE] T L
TVT L O] FRMFERRREE. EEAREA
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C5

FEFOEXICBITBIHEE N> MR—23> : XFLTICEDNT

AREBHRDE (RBRAZFEAKFE )
ul07964c@ecs.osaka-u.ac.jp

1 [XU®IC

AAFRT(E, PEFEICREEGEE (CLDMEXEHRAXDEGH LITEFZANT, FE
A MR- I OREREZELRT D,

ERDA > bR—2 3 VARBEXZXNRICLIZEDHRLTHD, FEFo>EX 2B
A(TERFr, EBICHICFEDLDSRRA > bR—2 3> ZMFINELINDD, EVWSERD
SODMEZ LRV, S5ICFITVT LS, FREETHDIFEECSNTIE, 1> 3
—2 3> OMRERNEDDHTL RN, BIETE, BHECKIDIDITORHMEHZEZ DH
RIFBNWKLDTHD (FH, 2012) U, COBEAH»EPLR>DETEFTO>EXICDONTEFER
L TUVRUY,

SENEEOSHENLRER SO LIEREE(E, 4 BOEERNFRZES, E2 1> &
(ENB3O0-NXFREL CHEOLICESZMITTRI E1E (8FR) [71, 25 (LF)
[71, 83/F (RFER) (7], B45E (FB) [ 1. BRI, BECKD TSARQRIESRE
NERE=ND. s, 1> bR—>3>(CDVWTIEIRERIFEAEFERT, FEARE
PIERR EOBRBINFHEANT, BADESUST 1 OHEEZRT (Chao, 1968),

AR T, WXODOBREANEEFOEXICEHTEFDEDH, EAFSE - 5F
E(CDWT, XIAT KD TEDKSIEFING DN, LW\ LB SR ZITS.

2 R3E3EH - THFRAIE

1. A LITFERESNE

zliﬁﬂnt(a*, FHLETERELUT, MEBXICX=fmZ, SIAXICZ1— 7\DE$%L_;E
U, TNENMDONERKEZSD 4 X=zBD BT TERT S, 20K, FEEXCE
B EHEREHE Ule. EEES(EIPA ZRFERAUEERKRE THD, Duanmu (2007) 7&
S Uz, Fil% IPA TERKRILIDBELER, £ 1 FNSEL4FET, %n%“n/’/,
/71, 1], I MERENBN, EERIEIPADE 1 ENES A2 DE 2 BICRBIBEDS
HDULWLWDT, KR TIIE> A > OFERESEZHBURE. BXZET ECDF, ©TDTFIC

BEISZHE U, TNZTNDRENREZEEXDDKRET, oA v—TiEs s
BFZELI CETRUBSZMIFIEN, CNEERTHERAT D, MERIE, YWEXXCDWNT
(FEEFDERZ, SREAX(CDWTIFHERZFEA Uiz, sFERIENEZSEENZ0.

G EVTEERIC(E, IAHBTEAET, IEREEEBASEIDIELR 24, 514 2SN
U7z (Table 1), &X5i TEMUFEZE(FRNENWD T ETH DN, Xu (1999) R ELihig=%
EZEUZREEDD, FLEBRICBEASOMIXDICEI DEELEALTHOTEH,
HEICRBRETETRVWEENMNTBINTWVRIBEEH DT, SEITHRZILRESE (CH
—Ufz., ZTDRE, E3EME Bk, 2012) =W TAHEDMEH#ER L,

Table 1 Z&i&E

R £/ | 1E
F1 R ELE .
F2 STLAAGED ok R
M1 | mREEARS U TS -
M2 ST
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2.1.1. ¥

Eil (1881-1936) DE(C/ED (D) () ZEMAT S, COFRZEEELEZD,
BAZII TR PETERVEPZERDOBNE CRASNTSD (8, 2016), FENF
DIFHITH D EBRCTZHTHD.

AARTHORHRECTIRODE, EARDR (221>) HepRUHDEL (UL hD)
EBERTDIHET, TIN5 4 (551 ) EiiUTz. DERRIEERBDI SMPIE
21N, BUWEDHEDPRTEFENEILLTUR D IZCEMMEESNTE D, AMEm(C
HBITDE2 LEMFRNFED 1 DTHD. 485, HERRED [EBERICENTNDFE
HZ5IEH Uz, | DB (&, AARDMREFRDERN SH< EEHRESERZ TR,
DHERTHD. XEMCRADTHDIEH, TDFRFKU,.

BB s
lauje
B WP 17 1 FE ) BB S, vy ] ZiE
wo: szx"ur taly ftky  xéentein wor  tedu  fszitau women  {sz:teen
B BY — E Rk B B BEEET. (x4

Itean k¥ly T "y k™:pdi tr xdu (sapplly

x AN . (#5)

wo: j&  sWorpVuts™ir xWa

fth EhdsLE Wi, (#6) IKE, (#7) B BT L. (#9

tha:  xWaikVot"dute™y:  sWor s"aisdy kdi lduje Kk'w:thdu

MER (HL, 1932)

[ BB

E1D)\wFHFUEDTz. FAFZEOEUTEEVWHHZS(CRRDIZ. BRBFEIMEEDRMHE
(CEBIEDOERVDRERFBTANTETIEONERDS E, FAEEDSREE TSR, HIFFEZES
(CralF

[7K4EX>, BEBRRICHEHEZ LIREL)]
EERICENTLWSFEEZSIEH U,

2.1.2. FREAX

AT, (RKTZI: BIZFFRRIREIR) (ARK) 2017.12.16) LDHMHD
WMENONSEDZ 4 X (5T 110 B 4L, DTHRELTERT 3. (ARR) (&,
(ARBR) OO ITRTHD. (ARBIR) (&, TEHRERRRZISSOKERTHD,
AFRRDC K> THR My T 10 DFED 1 DISEENTNS, BHETHS.

11TB 8H, (#9y & XT M i - fedhiy B 62
sziye:  paizk  jYugn’dny  s"™Wan  xVay@enx“argsVunein  ty  Pduszadr

E HBE HEYW B FE BT (s
s"éy 1dutdy fusViils ty pYnthai  fsWaiea:
s B M R, 1) R KT B8 B3 L, (#12)
centshan ty ¢vertelr piumidy G jYungnién  maijdu tangs"an sziwén
bt & 877 =t £ XK B BB, (+13

tha: xai plagdnly s@nsz; tYor mll: tr te“yili

"R ER B, (#14) 2R €, (415 EXR_ RUIBL" (#16)

wo: ¢iixWen kauk""in ciixWeen p"a gixVeen ts"Z:itel:

. RMEE sy B KT R BHE =& BEAR iKE =E
tsai  waip“é:san G jYungn’dn  s"enp  tsutelr sz kW6madi  tefigen  kauk"™ap
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1=5f] ik B—A, 13 Blx B X I &P Bk
yint"un  t"autsaen timzdn mWplau sz G zdnx¥r  pauxVlr  tYiugsaen
2R B S KB, (#19

te"aensztee: ty  kauldu tamsa

FER ($HER)
11 A8 H, SXKEL62EETCDER - FHF—DELODEFENSET UL,
IBIZoMm(d, SKENEIZFEET, 30m U LES e E&WIEED TLVB,
[BW\ECANWTSE, BRCEMNTFS, RIEHNTE. ]
Mg T, BXREFENOIIR NI —LAZAR=VICHIFTDEHEEEIL, REEZ
(T (CHRPDOBEBEIL(CHE T D ENBZRE EDRPNTLE,

2.2. ¥l

EER(IARRAFBEETIT O, 5 LITEREIRTHERF TR AU, sERP/R—
A ARBRCIRDDE Tz, FHIICHDIRMEZZIT oIz, i LIFRICETESZT
RBZIADTHESDIE, BPTESVEEI P DEDIESNG o158, 5 1 XETRD,
TDOXENSBEFH LIFTES D1z, RS54 (C(E TEAC £ DR-40 & DR-05 (B>
USRS : 44.1kHz, EFtEw MK 16bit) ZFERALE. FEEEIEESTAY
7 I Praat (version 6.0.29) THIFEUT=.

DD, FERIIEFEEEERENE FH LT ER-XBFHOE) TENDZ &I
FoTEHLUE (BE1 /)., R—XI(E, Praat OEFEFEFE, BENHIKZHR L CTHESR
Ulz. 27120, IBROBEEXEE UAEDRKE(IR—XICEHRMN DIz, RBFBRICD
WTIRRB &= (F, BEIEZERS S THEUBII/NEEE 2 fizlUER A Ul

SUHFEE, AUEEMOREINSRN THET, EVvFEEAARKREl - FomEh
WA U TS - BAREIEE (Fo) MMEL, EWDHEHEIEE D, REREE(CHUVTIEE 3,
4EEHVVEREN S S (Belotel-Grenié and Grenié, 1994, 1995), AHARDEFETEH,
BEHEIRBDIAZE TH DI Fo NERSNBMN D EEDMNE L, KRR CESEEDBIE
BCEHATETOBINESHMOMNSIRN. —AT, 1> hR—23> & UTHBIREERR
HIREREZEED TV ENDIDIFTTHERL (Chao, 1968), X%, BBEJIL—T DX
BICBWTERFRZITD EVVDHEELUNE D TLVRL) (Belotel-Grenié & Grenié, 2004)
=, EVFICRD, AARTE—BELTE UHEDEDZDHDINRINE T B,

3 ®BR-BER
3.1. X DECRDIRE

Chao (1968) (CKBNHIEEDHRT, AMAFTRDMREBHEEEHI DD, (1)KRDDX
(CHITD#EFSE, Q)RTDOED(CHIFDEEE, 3)PRBEOREHREHICHIFDEE
DERDIIEETHD. UTF, IBZED TR Z1TD.

(1)ROOXICHFDEFM : AFECHNTE, CRISADL(CDN, EvFHIRLICTE
<IBOTWKEAENG D, TNFFFEEFEN TS, FEECHWNTE, R (5 S0
B E) OXR, FRRERARNERZHDRT (CRINDGS, HFEOERIRNS.

LT, &FEEICDVNT, FEXD T LEOBRBOTEEZF LT (Tables 2, 3) . BE(,
BELFODARCHITDIEY FORBELREMEDT (Miller, 2007) T, BEAFHFE (B
#{E(X 100Hz) THD. KRFDEARAT, EMNSTICEND TIRICEAISEWDSTE
(C72DM, RPN DD THNTEEN R (TR IED TV (FI THD. 81X (#1)
(&, 5 BEIRBRDT, FRNMSEHRIMNUTZ, 56 3 XIIEXQROT, HIEEFEED K" (L
P, 562 BICHRRAZEIL) &SCRD "F" (T (CDOWTEHUE. 2120, F1 D "iF"
ZEUHETHERELTWZDT, TOERID "EAH" OHHEZIEFRLUIZ (BERICTR).
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Table 2 FiOFE (WEFEX) Table 3 FiFDOF1iIE (FREAX)

F1 F2 | M1 | M2 F1 F2 | M1 | M2
#2|14.4]112.8]| 45 | 4.3 E1x #9 | 150]13.9] 39 | 9.1

$2X |#3| 125|154 | 5.0 | 5.5 #10]| 13.9|13.3| 4.9 | 4.8
#4| 14.2]112.4]| 59 | 4.7 #11]| 14.3110.3| 6.2 | 7.0
16.5112.2| 2.0 | 3.2 $23X | #12|14.8|12.6] 3.8 | 3.8

e 10.9114.2| 6.0 | 2.2 #13| 13.6|13.3| 4.6 | 2.8
#6| 13.4]159] 6.4 | 2.8 #14]|17.6159| 5.0 | 5.9
$4X #7]|146|155| 3.6 | 5.2 33X | #15| 99 |11.7]| 4.1 | 2.6
#8| 13.9]125] 2.8 | 3.4 #16| 13.3]13.9] 7.0 | 5.6

#17 112511471 47 | 7.9

$543 | #18| 13.5|12.2| 5.0 | 3.8

#19]|14.7]114.1| 6.3 | 5.3

BREDFEFONRIDEEEDRIDDUTEEYFMENDTZDE, WRD 28 Hid
17 BT 6 EIFEE (60.7%) Tdholc. RERELT, MEBEXTIE 12/ 6 HIT 5 3, 528A
XTIl 1644 11 BT 7 ZFEE (68.8%) &, SBANDIEFD TKDEEEDEENH T
2o CNUIERBAX OB EEHMEIIICZNC EB—RDKLSICBZ BN, RDQR)DiER%ZE
EEIDE, TOEBEWVWINGL, CNBEXYA T EFELICEEFRVWKLDICERX
Do

(2)KRFEDEACHBITBIEEE : KD, DEOXHDA - Hild, XFKROFVDE - Bk
DEENE<HKEIND. REICHVT, REDREZERIBEICLFANALSNDIDE
UTNBH, FEEBICHITDIENEIRD 2 RTERS : (1) ITHRELL, (2)—Eforh
R TIIR DIERNRZEAL,

BEEDODDRRC(E, RIEREBDFEZDDE VYFOEEEZLLELUIEN, CCT
EFXH (REBUNINRT) ODFEFEDENK (RE) DFEFDDOE VFOFIEZLLLE
U7z (Tables 2, 3). %= ULIED(E, 28 #Id 10 AT, 3~4 EFEE (35.7%) Tholz.
MEEX TIE 12610 561T 4 21FEE (41.7%) , 5RBAX T(E 16 50 5 41T 3 ZIF2E (31.3%)
&, CCTIHEEHDBER EFERD, SHIAXDEDONZEDEIGMMEN DI,

3 RRADKEHSEICHITIERD LA

BRIRERDRBVEHRGERIATE, XOXREDOHBFEN, SKRIGADL (CDNTEE
BAMNTMNC ER TS,

AIAFTDISREH T, YEEXXDE 4 XEHFEB, #8 D "15EFEL" ' HKRIARTHD.
EERICRBEIDERE <Y (Table 4, Figure 1), BEAI(IEEH L THD.

Table 4 @H{RANDEEE 18
W & | ¥ | @& | & "
F1 | 16.1 | 10.8 | 54 | 6.4 | 3.8 12
F2 | 6.8 5.7 79 | 5.2 | 3.0 10

8

M1 | 13.2 | 56 | 69 | 5.1 | 3.0

M2 | 169 ] 6.6 | 13.5] 6.5 | 4.7

oN R~ O

= Z & B

Figure 1 @SRADIEE

CHOMKRZRDE, rDRIOREREEH THEEN LRI DENDS T LERNEDN D,
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EESNEERE, EDFEETBD UBKREDEDAHEMIYCEERMEN, DFEDEWNEDS
[SEB5ENTLD TS,

M EDIRET KD, X DEBRDFTART =S DBEHFECDNTERDD(E(1)DEFFE(C
B9 3EliDHT, ENDERICDVNTEBDEDHTEESBENENSZENDM DT,
ZI2U, AT TR D FzD(d Chao (1968) (CLD 10 DBHIEEDSE 3 DIEITTHD.
CDOXS(CEDHMREETIFZH DN, TN TEREXDERZEENIC, FLFo>EXICH
TIEHBDFBIRITEND T EADOND.

3.2. (EAAE
KRR DDIEEERCDVNT, XA TZEDE Y FEEZFEER (Cr Uz (Figure 2).
ftEEms (F8 ; COFBEDOSEE 24 ¥EFHTH—), 1EEhIR/E ) Z2R9.

MEEX SHBAX
W e el LN TN I'h,'.u,.. i lﬂ\%i\% *-"i.-j‘;“,uh.s"..,ﬁ\
v Al e ';; us:,:'.rﬂ g V1 W Yy,
Sl e A e 1ii Y A
e Sy e T ‘g k”t"", (v ""#\4 h

M2 M2
Figure 2 ARSI

TOHZETMTRD, IROBRAIUNIA TZEEC EICRTHD E, FERASENE
FHNCIAVEGEE EROEENND S ENHERTE D, FABEDL I, BAENKETO)
EWVWS T ERNDMB,

RIS, LORZETRS, IRHOBRAUVEEEXSYA T ECRTHDE, MEBEX N
BAXTLEE Ul &, TOILTDEFFEE (CRK D TRELLERDN, EDFEECHBNTSE
MW CHIBXDIEFSH, EVFEFHRNLEVNSENDODMND, EEXERETIE, &5E

(Denes and Pinson, 1993) &LEER LT, BEEMNBERSINDHREX TIEE Y FESIEN
1 A5 —-TJHx5n3 (Lihiste, 1970) H', FEETEZCDRD TIIRWKLSTH B,
MEEX - SRBAXDEXS 1 T DD E T - FEXELZEE U TERKRIC, DL
XDEFSHEYFEHRN LMD Ie. PEETIIEERMN - BEHRMEIHEOEYFEHEIC
BHRURL, HDVEREHENRAXDE Y FEEEH(CIA<RDEVWDTFEEN DD, X
DEST, IRNDEEHCHEERZTTVIAEREEBHRUENRVD, CORESED,
SEREMICRET UL,
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3.3. FEiE
BUF, 8BE&RI(CXIA T LDiERZRI (Table 5, Figure 3) . I3 S/ THD.

Table 5 XA JZ ED5EE 8
MEEX | BAX R ——
F1 5.9 6.0 2
F2 5.3 4.9 0
M1 5.0 4.2 YDEE ST Bih~4
M2 | 7.2 6.4 Figure 3 XA EDEER

roMERZERD &, SRAXDEINEMERCHDN, TDOEGLOFEES 1 S/
UTFEDITHREDTHD, FLEHECHAXDEFSIZRFELTWNDEE (F1) BLDK
SIC, INTOFEEICHTEFDINDITITERNDT, BDIZITTHIT DIEFEDT E(FR0N
KIOICBRSD

MU EDIREIKD, XEFATCELOTEATDHREE > bR—>3 > DOFR MRS, F
E TR <ERBEETHD ZENDOM DT,

4 f&m
PEFEILREREE(CLD, MEXEHRAXDGZ:H LITEFZANT, FEE> bR
=232 DOEBREEDTUITHRROMIZUTCE EHD

(1) BWXDDHOREAT, FEFTDEXICDWTEERTIODIE, #FEFM(CE T DE
w5 THD T,

(2) ERAFEIE, TZERITREEFRBOMEXLDHAXDIFINLN .

(3) FERICDVTIE, MEEXEHRAXTELIGEVERSNIEM O/,

References

Belotel-Grenié, A., and Grenié, M. (1994) "Phonation types analysis in Standard Chinese", Proceedings of
ICSLP'94, 343-346.

Belotel-Grenié, A., and Grenié, M. (1995) "Consonants and vowels influence on phonation types in
isolated words in Standard Chinese", Proceedings of XIIIth ICPhS, 400-403.

Belotel-Grenié, A., and Grenié, M. (2004) "The creaky voice phonation and the organisation of chinese
discourse", International Symposium on Tonal Aspects of Languages: With Emphasis on Tone
Languages, 5-8.

Chao, Y. R. (1968) A grammar of spoken Chinese. Berkeley: University of California Press.

Denes, P. B., and Pinson, E. N. (1993) The speech chain: The physics and biology of spoken language.
Long Grove: Waveland Press.

Duanmu, S. (2007) The phonology of Standard Chinese, 2nd edition. Oxford: Oxford University Press.

Lehiste, I. (1970) Suprasegmentals. Cambridge: The MIT Press.

Mduller, C. (2007) Speaker classification I: Fundamentals, features, and methods. Berlin: Springer.

Xu, Y. (1999) "Effects of tone and focus on the formation and alignment of fO contours", Journal of
Phonetics 27, 55-105.

H E4TH#E (1932) [B8REE] HR : tustt

EHEF (2012) [EBEROZSOHTEESEF] R : A%

=i (2016) [BHOHERIZ(CHITD MH) (BR) OFBREDLR : [MFEOER) & [HR - B8] M5

83 (21), 117-128.
sk, (2012) [HEIESHES: NELSSE] bR BSEHHIE

132



C6

BEZEVILNAEICHE T PEFHETOME
B (EREEE A

byun@aiu.ac.jp

1. [FC®HIC

B (2017) 12V U VG EICRT 23S E O EER LA 52N T 2 72 DI BhE D EE
SNTWEHENRTFZA—=FD 5L, VOT, HHXEE (CD), &K (TD=VOT+CD), ZATR&
E, BRSO fo IOV THRF L. TR XU, WInhoRo 2A—42 BT 3
OPASE 2 XBT 5 Z LA TERWAS, VOT, CD, TD (X 3 FDOHHE % 2 2D 7 )L—T7 |2
X352 ENTESH. ELTVOT & CD, HWMIVOT & TD DX HIT2DD/RT A—
B EflABhbEH LT 3 MOMEELZNENONT T —IZHniTbZ R TESL. B
RHIZIE, K1 TRD X1, WEEEnUAOTE (RS - F5) 1 VOT OEWT, i
T EFILCD £21X TD OEWTHIT NS, D0, 5 IEEV VOT, B34V VOT
ERWCD (F721X TD), “FEFIXE W VOT &4V CD (£721X TD) IZH#MSIT 5.

w
o
o

n
w
o
n

w
b
i R

Closure Duration (ms)
>
o

Closure Duration (ms)
>
o

4 H i P P
...... Female Jact ot L L B Male
20+— T T 20 T T

0 30 60 90 120 0 30 60 90 120

T

Total Duration (ms)

Female . Male

y T Y 30 T T

0 30 60 90 120 0 30 60 90 120
VOT (ms) VOT (ms)

Total Duration (ms)
2
o

1. EFREBOERIZESITEHHhTI—E (i2(2017) DX 8)
HEE:VOT, #itéh:CD(LEER) ETD(TER), Rdd a: BB/ KN, |- & 1 K, f BB K

AWFTEE, ERIZRT 2 EBRFENHRICBNTOANTHLINERHZbDTHD.

VOT & CD IZHESEU T, 2 00D/ T A —X BB S T-AlE =Bk L, Yo
K OVREeTE S DR EFERGERE S 2 M R FER 21T > 7=, UL FICZ O A2 #iET 5.
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2. ARAE
21. RIBHF

JREL, 1987 FAEEND Y NS ERE (B BFEELIZEEO lTak*a (0] Th
5. R EEEOFHFICTHNIEATHETHLEDLELTH D23, Oh (2019) 1F, WE & FE
DG, ELLEFE S THRRICITEEL RN E2HRE L TWD. K TIILDEEE
EZTICHBIECETLONRELESTCOTREZMEH L. VOT O#{EIZIX Praat ©
manipulate $§REZFIH L7223, 2 555 O 9 HIEIZEMIZ L 0 N—R O3 58 < 72
DX CTEEOFANRHIC L, FHITRE LWE KL 6N BENEL RNV T
R L0 o7c. SAZEFTIZ LD, VOT B{EDT-DIZH HRREOR S D VOT DNLETE
S2T=MHTHA.

VOT & CD OiiglE, 2 (2017) OfEHREFEIZ, T 5~85ms, 40~240ms (2RO T-.
B2 1% 1990 FRAFNDOFEME M) &4tk (F) OFEFEBRETHD. K11 1953~1999 4
EENOFEEOFRERTH 205, SEIOEIERIZSINT 2 3ME % 1990 (FRUFEEEN D
HHFAPRE L= THIEE OIE S 1990 HFERAEEFNOFEE OREEE BB L. JFED VOT
I% 25ms, CD (X 137ms T& 5. CD IZ 140ms (& L T DEEABIME L=, £33 VOT %
10ms [EIEC 9 BEREIC B b S/, Z D% CD % 20ms [MFE T 11 B2 b S ¥,

240 s

200

180 . -

160

140 : : o)
120

5 100

15 ; i : i 60

M-k M-k*  M-kh F-k F-k* F-kh M-k M-kh  M-k* F-k F-kh F-k*

VOT (ms)
e
&

€D (ms)

240
220
200
180
160
Z 140 n REOME
(ﬂ.} 120
100
80

60

40

5 15 25 35 45 55 65 75 85
VOT (ms)

2: MOET/ak*a/DBFITENE (1990 FREFIDOYIILAEFEE, 8(2017) AR
22. &mE (BH)

VIV OREEE CEENE o7 1990~2001 FEAEFENDF 4 34 4T, EERFEATH
5.
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23. FlE

EERIIRKFOMILE T, Praat ETITo72. SIEFIT A~y RR— 2O 5 5 &2 BE
THobbifnEEbILD bDE/NY 2 i RICRRSND N 7 VRGO laka) [akha)
lak*al 225H 27 U w7 LCTERS, FMEIILETHOHNLS HIC 2 BE THEEET LN TE
5. BB ZMERTCGEIIFEENTEDL L OITRE L. KERIZHEL->T6fllafioT
AREER LR U TR 21T o 72, ARERRIT 100 1 GHEEF 99 M &4 I —1 /) <, 25/
T LICEVAE R B 5. [BIEICHIFRIERNER T TN O EITR 7203, D)o 7= I
FEWATH 5 SUNTH-72. FRIOT 47— b CTHACHEBENH 5 & @5 Li-smaEid
WienoTo. BINFEITITERZRICHFILZE LT,

3. R
31, NS A—FRIFER

X 312 VOT, X412 CD OfEREZRT. K3 TRDEIICVOT BNEL 251F EIME D
EREN LRV, HIZ VOT BDEWVIEERED DWVITEEOREEN EAXDL. BE L EEIX
35ms LU ECIXME ORICENMEE A LRV, WZ DORIERICENHD DX 25ms LT T,
REORERITFEEOZN LV EL By, i L IRE1E 30ms 2 EAWVITHn T
0, VOT BN H LIRS HXBT HEERNRNT A= THDHZ ENbNS. 2FV, B\ VOT
THITHE, F VOT THIUTREFICELENICFRESND L 545, 1272 L, &S VOT
DHTIENES ETRESNDDICH LT, EEILE 2 & HEW VOT THIREERIL 7 HIE
JEC, VOT 721 CIREMDFE TE 2 IR 57220 (M3 Tl 15ms BLF CRIERIZIZFE AL
LAY . P L [FERICE VOT IS T A EE S o & b8V VOT TORIERIT 3
FIFREE T, VOT 2 OREITRE LY S OITHENRED 5.

100% 100%

o

of mf of

80% 80%

¢

H

_60% 60%

o]
%

D
° ¢4
H]l:}?lglﬁﬂlli

40% 40%

+

20% 20%

0% . YO - P o YN

0%

5 15 25 35 45 55 65 75 85 40 60 80 100 120 140 160 180 200 220 240
VOT (ms) CD (ms)
3: VOT ORIE R 4: CD (FAHRER) D EE =

X 4 ® CD OfERAZRE 5. FHEIL 100ms L FTHAUL, CD MEWIE ERIERD L
%. X4 TEY FHEVMERT 40ms TH DA, 40ms B THEHEDO 7 7 713 EEicizo
THEY, ELICEWVETHIURRIERIZIEDICERD Z R TREND. 20D CD OfEHR L
AR D VOT OfFRZGEL &, YEEDREICHNDLLFEER/NNT A—=ZTCD THY,

135



VOT HbFNRNDICRDEFZEI THD. REIELCD BREWIZEFRERD L3 DI &
LI, THUNE ZDHDIEBLZE 160ms £ TT, Ll EIFREL eo THRE R iT 2.
5 80ms UL ETIXFRERICH E VD 20372, CD OFFIL VOT IZHA_RTRWEF 2 &L
9.

3, 4 DFERAIS L L, WEFOMFIITEICEWD VOT MWL S, EEDEEIC
IFELN VOT LRV CD AW OIS, EFEOARIZIZRE W VOT &4 CD BHWHLS.
3.2. VOT & CD D#iAEHEDHER

5, 6 \IZVOT & CD ##AaEbE -3 RILY 7 7 27 . HfliiX VOT (ms), #it#lix CD
(ms), HENLORIFFAELELZET. M5 IEFEOREEEL 20% MR TR L. X6 1X
VHEAEORERT, FEOTEHDR 50% D/, BEET 5135 L RERN 50% CTH
EOGETHD.

R |100-80%)| 79-60% | 59-40% | 39-20% | 19-0%
=52y
=E FE BE
240 240 240
220 220 220
200 200 200
180 180 180
160 160 160
140 140 140
120 120 120
100 100 100
80 80 80
60 60 60
40 40 40
5 15 25 35 45 55 65 75 85 5 15 25 35 45 55 65 75 85 5 15 25 35 45 55 65 75 85

5 BEFEORER

FiRE L:FE A

A

RE# (100-75%| 74-51% | 50%
=l

A
A
A
A
A
A

> > > > > > > > > >p

A
A
A
A
A
A
A
A
A
A
A
85

5 15 25 35 45 55 65 75

6: 3EDFAHETORER GEHRAETOMEICETHHTI—1H)

5 TR2XE91Z, BEITE WV VOT EEVCD, FEFiEE W VOT S48V CD, s 134
LT 55ms LA ECTHINIECD &R < VOT OATHR I TS, 6 TIIHTHDA
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73U — ORI ERfRE R Z LN TED. VOT DiE mf@ﬁk%nu%@%ﬁ

(EE L ¥E), CD OEWVWTEREE L EENRMNISNTEY, ZiudX 1 TRIZARKIZE
éw%ﬁu~ﬁk—ﬁﬁé.:hmi@%¢@3@@%ﬁ%ﬁ,iﬁ,ﬁﬁmwfm%vor
& CD DEWVWTRAIEND EE X 5.

33. NSA—ZADEEE

[FEIZIBT DK /T A —F OB RN 2 RET 527202 EHe VAT ¢ v 7 [\l
T AT > 7= (RStudio f# ] Version 1.1.456) . 43#HT1ZI1X R (R Core Team2016) D73 r—
nnet @ multinom BA% & 7=, FEAZE0E VOT & CD, HWAEII 5/ (E, BE

BED3R) THDH. VOT & CD IFH ML EIT o7, ZRIT IV — X HETHS.

K VICEIRGATOMR, 2104 v X EEHEXMZRT. £ 1 OFKKL FHEEME) X
TITADETHNISR I 7T T —THHWME I L RS E2IEEICRE SN DR
N, YA T AOMETHNEIBRBA T ) —THLHBFICFE SNDEEREHNT L%
KT, Fio, TTRA, v AT AOFEEROE (Kl ZTHEHNEB~OFBORE S %
F9. BARMIZIL, IRED CD OREILT 7 A O CREIZHEE SN DMHEENE L, RED
VOT & 5D VOT, CD ORI~ A T A DTEBH T T —CThHWEFICFRESND
RNV, REOMIMENOIX, WE LIRS, ME L FEOMRIZIZCD LV H VOT O
WS (B vs 25 1 VOT D-0.073|>CD ?[0.011], #43% vs *E3 : VOT DJ-0.077>
CD ?D]-0.047)), #EF L FEOMFEIZIZIVOT L0 H CD DEBENNRNZ ERbD (BE
vs ‘- 1 CD ?[0.011-(-0.047) > VOT ?D|(-0.073)-(-0.077))). 723, VOT & CD @ P f&iZ\ 4
NbAETHD.

® 1. BEODATAYIEIRSTDRER

=8 (B8 vsiEE) FE (BEvs T8)
®R¥L RERE zI{E PfE REBL BERE z(B P &
Y1/ -0.843 0.060 :-14.141 <.0001  -3.381 0.174 -19.405 <.0001
VOT -0.073 i 0.003 -27.611 <.0001 -0.077 : 0.004 @ -21.283 <.0001
CDh 0.011 : 0.001  11.077 : <.0001 : -0.047 0.002 -19.175 <.0001

& 20 FyALLEIEHERXE

=E (BE vsiRE) FE (HE vs £F)
AyXte 2.5% 97.5% AvXtk  2.5% 97.5%
Y1HF | 0.430 0.383 0.484 0.034 0.024 0.048
VOT | 0.930 0.925 0.934 0.926 0.919 0.932
CD 1.011 1.009 1.013 0.955 0.950 0.959
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T, BRI EDL BWEENNEOINE, £2 04y X HEEH) LoHET 52
EMTED. Ay RHIF 1 2T 1 KO REWGHIIEFEONT AV —, 1 LO/hS0;
BEIZRAT TV —ICRIESNAERERT. 2FD, BEDOCD OF v AT 1 L KX
VW 1.011 72D T, CD NEWE EWHHE I L TR B IZFEE S AL MEEN 1.011 5@, £72,
Fy X1 XD/ SWRED VOT &FEED VOT, CDIE, VOT £721X CD BREWIEES
A7 TV —ThHWEICFESILDMERENENLI 093 1%, 0.926 {5, 0.955 fFFEW\Z &
2725, Ay X, AR EGABOLEIE T BAES 2L OfNsic/2 20T, #
FHLRETIECD 28 Ims T Z L ICHE L VIREICHE SN DR 1% L g c
5. VOT 1L Ims $§9" 2 L ICHRE L 0 S IZRE SAVDREENK 8% 3 (MEIZx LT
BFICRE SN DML TH S 0.930 OWiEk, 1/0.93=1.075). FAEIZ, VOT & CD 723 Ims 4
T T EIEFICR L COEEF I RE SN DRI NZIU 8% & 5% 7 (VOT : 1/0.926=
1.079, CD: 1/0.955=1.047). & & FEEDOWE, VOT & CD 23 Ims #3 2 &I FEFITKR L
TRFICFE SN DMRIZENEIVN 04% & 6%127:% (VOT : 0.930/0.9261.004, CD :
1.011/0.955=1.058) .

4. F&O

PLE, ARRICET 2 BB MRICBNTH A TH L0 %, VOT & CD #XEUTH
L7z, FERTHLMNMIR 572K 918, VOT & CD IEARK & RERICHRICB W THL AR
RTA=ZTHY, h7 3V —MOMRAERR G AEROSS L IZIEFRETHSH. LT
IREREE LD 5.

FERICBIT D 3O, VOT & CD OMAEDLE T, £V VOT THIUIMS, &
W VOT &V CD THIVUTIRE, BV VOT LW CD ThHiIuX g MR Ind. Mg &
B, WS L EEICEIT S VOT OBFIL L bIZ 30ms AifE, WME &g, BRELEECE
\7 5 CD OHESITZIE 4 60ms Fif4, 100ms L Th o> 7. Z ORI O ZE OLA T,
HOZE S LD VOT REVWIEY, HX ST CIIRR2VES. ZHa VAT v 7 BIFGHTT
IFREL B DIl & A XD D 5K /3T A — 2 ORI IOV Cilkim L7z

AHFZE1%. JSPS KAKENHI 17K02685 DBk 22772t D Th 5.

ZE Xk

B (2017) TREER Y UV EICR T DR P ISE OF @S [EHTE] 21:2,61-79.

Oh, Eunjin. (2019) "The effect of base token selection for stimuli manipulation on the perception of
lenis and aspirated stops in Seoul Korean. " Proceedings of the 2019 Spring Conference of Korean
Society of Speech Sciences, 79.

R Core Team (2016) R: A language and environment for statistical computing. R Foundation for

Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.
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C7

HASEY IIIVASICETABERREDHLOLVEE/NFA—FDRE'

(g dAT - (R RSR)
1. [FLHIC
ARETIE, PfFEY LTS (LT, YUVES) OMEEEZMRIC, BHEICBITS 3

RINFE CEE - - IRE) O E2XAL5EEFME LT, 5 XKEOmEBEEA
DUEERR S DEE (NU—) 2R 5.

11, FELEHEOMIULZEXZAHTEREY : £1THE

FAERE DR ZT I, T, t K, Bt th kY, BB, U, K/ E VD 3 RINDRINI B
L. Zhubi ,mﬁmu%fiﬁmfﬁﬁgf%ﬁﬁé EMD, INLORNEKZD
ﬁmﬁ@ihﬁ%’Fﬁ >SEFE ST OIEICEWV VOT & SNTE. &2 A7, 2000
G A /7»%z?i$ﬁkﬁ O VOT PEEL TS EEEIND LHITRD
(&mnméﬁk)ﬁk)%ﬁi%%&%D\MT@m%%w&mo Sk cItiE LT D,
FIT, HEBEND X HITho7-min, FEEEHL J&ﬁu?‘él%@ FO CH 5. FBEETH
DEFRBIE, 1 FHEE 2 FHOES) TLHY, ¥ - 1Y - BEE chHE THH)
Tﬁﬂé:k#%,1%&&%;kw1%w@<ﬁotvor_ﬁb@,_@Foﬂﬁgk
WEORBFEFBIC 2> FESND K2Ry, BE, ZABES ZIFANLNTND.
LA, FOIZOWTHRE T — X 2 FHT 5L, L EEETRUS (%EF - R
) L TCEINANER ST, FARICEZR > TOD0, REE 0T — % 281595 &, [F
F & NEE BT ONMAOENNSL, SLITERIFERE LD, TD XD 72wk
BRI & - T, 1EDOMBREITH AT, FO N EE & T ORI 2 (R OF B MIC 2 0 12
<w&%z%mé ZIT, KWL TIEHIL, FEEEMEOMLE XX DEERME L
TTH (VOT) XEOMEERy DBIEEAE AL, Z ORI EE & E O RN S
< AIRetEZ R,

12. TERARBFHOBRERDID/NAT—] EEfFIM?

[(RT =27 V) LiX, &HEOXBINCED X5 RERER S B3 E T D D)
ZRLIZHDT, TOXMEWMAET DB O E TR0, 0B bnDd (K
B [E» 2016). [LRHEEA 7 (2014) TlE, AR ELIFTELRY, BEHFOSHTEHL LD
D, NU—=AX7 MLOBIEZE U T, Fi LIS Tl 4000Hz-6000Hz {1 DM ﬂm
NRU—DRESICEDCRHDLZEEZHALMNC L. UL, TOMERS O/ T —ENN

BXEWN TR (7oL 21X, FEBRWBH S OH) 2D, Fifii LT\ b DD,
ZDOHETIIANY — ORI ZE L Z BRI Z 2 2 LT TE R o7z

U ORFREEIT, HRAMNEEE R L L3 SC o B —E I - TR LT b D Th 5.
F77, ARIEFEO—ERIL, JSPS BHFE JP19K00597 DBk A2 51T 7= D TY.
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L}

" i
umw , R (7.1 )| o008tz Vv (@72

i E*{hn\ iy =

“‘ | ‘\’.ir ; H 5\5'|‘JMM

\

1: VOT RREID/ST—RARHKM)L (L& 2014: 129 E 7 BIB. £:8F, A FF) xxnsszzen

T I TABE T, BEEECFIROME RO =R E XN TE S AL T
DOPEBCRZ D202, F5XME 10ms Z & ICXGIY, U —DHERBEBIE L2k T
Y. ZZ2TO TE B OS5 08T — ] L1E [6000Hz >% 7000Hz % TO
MK OBEE R O E (BAL 1 dB) ] OZ L THD. ZOmmBEEREITET, BRSO
BCHEMATHIHMTHD. FASMEBOENDDLEZ HMEE RSy OENEZBET HRIELS
2O, BEE LS LERT HRENEND & E&d. =& 21E [/OlREX 2500Hz O
— 7B L WD DITHE L, /s/DIEEIE 5000-8000HZ DT R /L F — B — 7 [TKFFE LTV
%] (Kentand Read 1992: 124) L\ 95 . ARFEXRTIIMWAFTITBWN TS, Z OB EE O
BT DIENDAT LW DRI & K2 D BRI &é&%i BENRT A= L LT
AL, 20, WEEOTE (VOT) KM OME Ry #8557 5.

2. EE&
21, #HEE

Y UVIHE T 1982~86 A END 44 (ZMEFST K, FS2 1K, FME : FM1 KX, FM2 )
EERE (R 1) & LTREERETo7-. T TOWBREOEHN Y 7R (R,
= (A Fay) Bgm) HETHDLZEnD, WHREIIKEBETEENTL Y L
HExEER LTI EHRTES

® 1 HBRERER

welRE 4 | R AR SO B i REHLH S

FS1 Tk 1982 4F TESE~13 Y TV VA%

FS2 L33 1983 4= FUESTE~20 1% Y TV FUSTE~20 1% TV
MS1 Bk 1982 4 =1 Vv

MS2 Bk 1986 4 A% )1~20 1% Y 7 v
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22. EBREBEXYIVTEUTUR

FERFEIL, #—7 v bE () Op,ph,p/ (LT, P, it/ (LLF, TH), /kkhk/
(LAF, KE) 2SFEHEICH Y, ThcEeE (V) jfa/Zllaa bR EE/CV/O 1 HEi
7% (/pa,pha, p’a/, /ta,tha, t’a/, /ka,kba,k’a/) ThHDH. MENIHAGOE 1 THFETHD
2, FEHEE (& 203, pra/ (F/RF) 72E) bIEETD.

Xy U7y T AT 7Fobd A ZolQ. (/_ kaaninkotkathayo/) | (I TiEZwn
ERWET. ) OTREDICERFEEANTZLD (LT, EBR) 2REFELTHLLoT.
FhREE (TRERY) ISkt T D/ka/lZFEEBEITH Y, ERFEL 272> TWb w2 s
BMLTWD., o, EEBEE (1 &) (S ERBE/ka/ RS OV SCHiBN A2 THEE) SREST
LiZT 5.

sk e ¥R, FOUNERBERFE R FERENOBTEL VU LTHTNICH DT A ¥
A TITo (G, 7Y 7 L— b 44.10kHz, 16bit ®11b).

PRI, FEBRGEE T X LRSI LT E RV A MEEL, EhEGA LT THEL I H
KNTITo7e. RFICEROBEMIIEAT, HEFERFOEERL LT, 1) 1 ETeZ LI
BERIEZ AN, EEOXE B TiEhna b, 2) EBRLA@RP CRY -7 0 iR L7
DEFICI LE LTHRREETHD L O IR L. 1422, 3y MioZk. 14
IZo& 277 —% (OFEX3 'y ), 1087 —% (HRE 4445 HINE LI

2.3. BIEFIE

WG OF LS (P HE/p, pY, T A, o/, KHH/K KY) 22X, FEEO-FXHEICE
I} % 6000-7000Hz K OWEE Ay D /3T —Z k% 10ms T & ZHIE L-. [FHF XM &1
['VOT) (N—=R MRERMN B R A AN—DORLAR R E TORXME) LR CKHETH L. BEIL,
VOT O E 23 10ms fiith L7\ Wiz OB Z(LABIEE LI Wb 5.

TR O - JEICIE, Praat (5.3.57, 5.3.64, 6.0.28, 6.0.39) 35 L T* Spit Editor (0.5.0.0)
(PERERFN « 28F32{L 2013) ZEEMH L7z, FIRITROEY TH D -

O Praat i > T, KFERIED VOT KEDOAHDEFR 7 7 AV (wav TER) ZAERK.

@ @D 7 7 A% Praat @ Filter (Pass Han Band) MEEZ{H - C, JFEkEE O &0
% 6000-70000KHz |Zf5E L, i L7=E5 7 7 AL (wav B ZAERk.

@ @0DFHEFRT 7 A /% Spit Editor IZFEAIAFK, 10ms Z &Iy Fv—27 & AT, /3
U—RHL, 777 (fEdh XU — (dB), Hff#l: VOT (ms)).

it TdB) 13 HEOHHMETIZAR L, MR LLTHS. (TLDOEEHKYE] L
U CRMEEURS D LU N2 L 0T dB IRV, By, B9 591D, BRER A AR
BT D LD THD (AR — 13 2016: 113). AFEETH dBEIT/NT —DFXAYZR K
INDEEIZHVSD . 10dB OZEIT 10 £, 20dB DZEIL 10265, ©F D 10075 & 70 5.
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3. BR-BEE
31. FERRBIZETATELHEOERARMTHDOBREERSD/NT—LE  [TEHE]
21%, FE/pa (FEH) LHEE/pra (RRR) OF & XH O m BB O T — % g
L7777 ThHY, BPREIZOER 3 BIORKGET — 4T X TEZ/RLTWD. ftihid
U— (38X) (HAL : dB), MEhI-FXMOES (BAL:ms), 2F Y VOT KETHD.
HIX[H 0-10ms DN 7 Z 7 OFEd [0ms) (2712 y hSvb 72, T0ms) 1377 7 ki
e, F, FEXBOREOEHSIE 10ms £V EWEEE, &Y EF ey FLTH
L. Tl 201E, FEXE (VOT) 2% 87ms Th o785, 80-87ms X[H D /3T —fEIE 90ms
FPRICT By hERTND -

730( B). - r . r : T T T 30 ("“2) T T
FS1 K FS2 X
-40 -40
______ <
-50 - o -50 —0ra

-
@_4_:::‘45"—

pm————

-60 -60

70 > -70 ———)
-80 80 - ———
—me—e—p

90 - 90 -

10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100

(VOT:ms)

50(dB)_, . . . i i . i i 30 (dB)-,

MS1 K MS2 K
-40 -40
-50 —- - < -50 —a

a
-y ~ < -

-60 —W\ N 60 ez=T T IoTs<

- v~ | | Tteee—=-alZ —a
/ i S

70 ‘V@R 70 o'kQ/ 4 ———a
-80 -80 ~” ===
90 90 -
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80

100
(VOT:ms)

2:FERMICEITHE A KRB FHOBET S D/T—LLE (F&/pa/: R, BE/phal: m#R)

FT, FS1 (K2 EBEAEZZ7) IZHEAT DL, BREIFD 0~10ms 7> b4 THRFE T,
B 50ms REALCIETE (FEHR) 23-56.43dB, W#HE (AFR) -55.85dB & 721X Th 5703,
WL EEOT =2 IHEeD T L, WIT NEE<HE] 2R>Tn5. MS1K (FE
7T 7) TiE, 10ms FEE TS (ER) 17 —423-60.82dB, 4% (Hk) 0157 —%
73-70.35dB & R LTV 528, 20ms LIRS CIZT — 4 WNE2H 2 L7 EE<ME) Z2HF
STW5., F2 K (EBAZT7) & M2 K (FEBEAZT7) T, WE (G5 37—
ZDHL 2 T —HIXEE (FEHR) OF—X LERDHZ LiTR, HHRE 4 4T XTUTBW
T DEE<HE] OHAPBEINS. ik, HEMEICERR L, FEROERTH S -

142



20 (@B) —
. [MS1EK P ¥8/pa, pha/
50 se==" - [R—
60 —-':,’:N:"‘::,<::‘1> ——
70 _OVG - ———ra
-80 = e = p'g
———p
90 |
10 20 30 40 50 60 70 80 90 100 110
(VOT:ms)
30 (AB). i . i . i . i . . [ 50 (dB), . i . i i i i i i :
MS1 K T ¥H/ta, tha/ MS1 K K ¥/Kka, kha/
40 -0
50 ’5:’—--=-‘-\::‘ —_—

- kg

-80 -80 =t

[
-90 - -90 -
10 20 30 40 50 60 70 80 9 100 110 10 20 30 40 50 60 70 80 90 100 110

(VOT:ms)

B FERMICHETHERARMFTE/ NAT—HLEKR(MST K, 5 2K, BT 1)

B4 31X MS1 KIZE D PHEp, pv (BB, TH v (FBA), KEEk kY (FEA) OF
JE BB O Ry DX T — il 7T 7 T D . VOT 23 10ms 2> 5 40ms 1F £ F T, F
FOER) EWE OR) BERDZENH DL, WEIEL VOT # AT ICoN TFE &
D7 (EHE<WEE) ZROVDOELIICKERANAT=DPEH L TNDLZ ERbd. ZOX
D IeMEE Ry D8 T — DRI 7R B X 1L, NT—ART ML T W,

32. BRR¥MTHDBEERSD/NT—& VOT &D1EE

BLERVEN DX, Z 0@ BRI OME Sy D/8T —D K& S & VOT [T W &
Thbd. mEzlE, R2OFS1K (EEAETT7) ER3OMSTK (FEETT7) O
FAAICER T2 &, MR L7z VOT 330 (R 1IZHAT, Bl () RRWICY
b b9, &R DM R 08T —d TEE <HE] 2o TWn5.

FF L WE T VOT [EAEE L TE TV D (Silva 2006 1E0%40) 2 L IIAREROT —
A LMERTE. Lo, VOTEIZEN 2, F7EER - izl T\ T (VOT 23
W =), FEEMECIEE (VOT) X O & EEEEIR OS5y DT —h3 e
STWD., NU=RNERRD L) ZLiE, HEROAOHANRER-TEY, Ko THED
ENDHEONRL S TVDLEZLEBERLTND. VOT N EFLVEWEATYH, METH
UL S EE R DOMEF RS D ARNT =N RENWZ LS, MEFORBFICHNbNRS Z &0
2 TRE] TREZHLS, <] EWVo o EFRNRREIE, VOT X0 b, &EEREHE O
MRy D RT =R EF LD b RX NI L, DF W BFEAOEY, 5 OBEEMNEE Ot
SAZRHE LTV D AR m W2 EREMTE 5. Lo C, VOT fEICHBER 2 <, FH -
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WE &) XL CTERR - TEIE I N D & B ECT IR OMEE Ry D /8T — Ly 5 FEE T R
— XL, TOWEDORNE L 2D, HDHWITHI{LT D (enhance) BEFFHMTHLE S 2 5.

4. BHYIZ

AELRTIE, YUNLNEFICBITLEHOFERLE X220 58 E LT, FEXMD
BRSO IR OB By DR T — 0 ) BEERT A —F BB LT, FBENME ThX
VOT OESIZrnbbd, EELID LR —=RREW., ZOMREE2EZETDL L, FELH
HEOVOTHOEENEATYH, O/ —DHNTT DENT L - TEE & ¥4F ORI
To VT D ATREMED B 5

41. 3RIFEORIERDOVAT LA

K%ﬁ?ﬁ*bk,%ﬁﬁﬁ OMEEERy DOT —F %, 3 O35 R8 CEg - %

) O AT LRI LI ORK 4 THD. TRbL, TVOT] ICk->T
MeE) & T2nlst], TF0) I2k-T I
1oL TENLS, AEHRRE L [EEK
B OMEE RSy DR —] 1IZXk - T HE)
B v gD O 4 S VA T I s N A5 ' vV /AY 2
HEDID, Y UNFED3RY CEE, ¥
B, RE) OXIBHERES LD, ZOMEER
ORI —DFBERT A -2 EHBETHZ
LT, EELHEE O AL, 3 RIID
FHERMNLY AT ANE D LHHTE .

0 25ms 4:3 RINFEDRILAT L

42. SHDORE
Z DM RS @%@i/vwﬁmwioa P EWME CIXIVOTENEE L TETND
FEDOHBESNDDEA D M. PEREICITEMEF SO L ICEIKT 7'y b &R
ﬁé%fﬁ#é S, HE ﬁfﬁﬁémﬂﬁﬁmﬁ@@iﬁ YDRT — L VOT & D
WD L, HFEHEAGO SRR ORI E 5 TELLEERD.

(51AXRE]

Kent, Ray D. and Charles Read (1992) The Acoustic Analysis of Speech, Singular Publishing Group.

Silva, David J. (2006) Acoustic evidence for the emergence of tonal contrast in contemporary Korean. Phonology 23, 287-308.

7Y b, LA oD/ Fr—X - U—FK (1996; 1997) [ & OEBGH] FIHEAT - B B, WU AR,

PR H— - RS (2016) [TEEY) & SRNcHiteA] mrmth.

VERERFN « 38 13T (2013) TS 365 A ORI D720 0> — WAL [REFFZEITmE] 6 18 5, 1-18, Bt EH
RE

HIRFEEA - (2014) Y U EI2I1T D 7E RS MRS OFBE 7 AR — B2 2 5 B ICET 2%
2— | [575 - #osUbsrse] % 20 5, 121- 133, FORSHERE ﬁéjt b
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P1

BARZEORZBICE TATRERIZEAT 5 —1RE
—REASEMAASELERLT—

AKIT D H (FFERFERERE) TAEY =Ly (AKRY) K B A KP)

1. ARDERELEM

HAGEDREMI, HEERICT 78 Mlim e 7 L — AP EEMICEBR IND L
DILTWD (R, 1993). ZOH TS, CEHMLICRIZOT TR FRETHE » F 34
—r (X7 RNV R) BELOFEICALNLEETHY (Fi)I,2004), FEANHAR
RSP BEA~OARESEREICBNTY [~05Eh—7) R LRIASh, BEEH SN
TW5 (F)I1,2001). o b Ly RiciE, ERaceE o AR R (FO) o FEHR%
T, WENPLIXRIINTTOHRTHRTHLT 7Y x—vay, BRKOT7 7y M)
DG U CHRMRE AL Z R D BRIC 2 FHUURBO Y y FHEEMES EB s Xy v
AT w7, FEEOKTRIZEEED FO THAE Yy F LU Y FRETET LR THED
3ERDBEDL> TS EE X b5 (Ladd, 2008) .

AR (2005) 1%, HEFEZIFILOE LaE 7 HIRICH T DA% bk LR,
ARGEDFEIZBNTIF VU ML RIZERARNDHY, 77V Xx—varBHEICE-
THERALRDFWREMZEM L. 2o ko, Eig 3 2095, BEMOERIZOW TN
L&D ETDHMEIZITONTNDN, HAREOX D MLy RICBITAT 7 x—v 3
YV, BUVAT T, ARTFEOI L, EFOBERPEBEETHLINICOVTELLT
WARFIEIXIE & A ER 0,

AECTIEL, A6 (2005) BDHERFEERRLT 7V x—vaZROLERHLEZGZEO
VOEDOThY, HRAAT 72y M BEINLIHKHBEL S (HAKEWR S, 1998) &
KR E & OB ATV, FRORBESIZHOWTHRHZIT S . SR FBEAEMN T 5 fEik
WZHOWTIHE, EE—T7 EITENL 0D BIRWVTEIBRO W0 Z 18R 25 0O B e
FERm S H TV vy (FTI, 2013) 2 &G, STRFREUSAD 2 DOERZHR S Z & &
T5.

2. MRAE

21. BEFRIREELTHFIUR

AR OEFIRMEF T, R SHEBLOMB T SiEE (k% 84) Thoiz.
AT, B - MR - B E - TEO4FHRTEENED, MMHIBOLEEREN 20K
AEBIOKRZERA (19~38m) ThoTo. hEIE, METCTEINEL, ko EE
JEMN IR DERAE (16~18 %) DFEHE & L=, FHERBIZBWTIE, EYEFER R ICE A ZEN
DO, BEMMICEEE L HSOENWS T EEHRT I IMED KRV Z N
(K#8,2013), ARG SICHEWERDBRIAENDS. SO, HEfEfdEic, I=</1 -
RN EDT 72y VHOENEZHNTHMET A Nef{Tolcl 2 A, MBEGSiEE
AE DO IEZRN 100% & V) 9 fE R 2157,

145



2.2. EEBREH
A (2005) THEHINTZ, AEGEOARTHEMR LICX A7 e —HREL, AEKEOH
D23+ 4O5DT7 7y MAIMWLREDHE LT #2730 (2210 3X) Z{ER L (F1).

®1 RETFEARIN—FE

¥ 2 AHC3 ¥4
A ~ U &R HbAHALZE~Y &R HEOLALE~Y LR
B ~ U LR LA LE~Y RN REOHLALEZ~Y &AW
C HA L& LT BETHLHALE~Y LR
D HAUE RN BETHLH LAY L RN
23. T—AH

SHICER LIS F T — 22K 21077, HEOFE 1 £41X7 7 v Mol
HTHESDF0 Zm< BHL, ZOMBFOE—IMENELL TRI-Z NG, BRI
L7z, 202, HEFSITHOWTIE, 74I2X5870 XEHoxtg s L.

K2 SWIERALET—2%K

AN AR 2 Ik K] a4 g
WG EE 7 28 14 28 70
HFT S8 8 32 16 32 80

24, BEIINEK

2018 4F 7 A 25 2019 4F 3 A ORIC, #WN E 723K TN O ZERBINICH 5 §fos/s
#HET, IC L2 —4% — (OLYMPUS DM720) ZfEH LINERZ 1T > 72, &t LiF % 2 7 30,
PC DAV —IZHEm L, R—X&EANTIZ, FRXE LT ETA L 2frLE.
R—=APFHA SN HACTHARER Y OB, AELEERELT

25 HERZEETLIEEROAEAE

X112, FEEEZOBERA > MEREHFEEZA A=V LzbOERT. 22
TIX, Pierrehumbert & Beckman (1988, Ch.7) Z - L7= FO HIEFEAH A LT-.
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ZI(HIDFO fAfE~
= NSASA > DiEEE)
300 4 .
k M TSA 2 RINASA >
250 7 - Hag FIL 2Ty S
2 & |
%)
200 .
REASA Ve
(L1-L2-L3-L4DME)RERR) 3
FHUR—S3> g e
o | (EIREROMER) L |t
T T T T A L1—L5 ihex
05 10 15 20 25 DfE)
Time

| REREEZROMERSA V FERFHAZE

Praat (2018) Z M\, Kat LIF X 27 X&ToOT 7 vy MICEBIT 5, FOKAME (H)
BLOT 72 MIGESRAHED FO f/ME (L) &2 ORI ZHE Lz, RIZ, &EDL
ZRLS<EA L O FO EERSEURER (TR FATA ) MHERERFEEICE - T,
HEZBIT 2 1 BHiz0 O FlEz~VYHAL (Hz) TR, ZhaT7 7 x—vard
HEE L. DI, EvF LU VICHYT2&E LT, LEEOT 7y MICEITS
H ® FO faL, [HFHR EOREMENCH D FO EDOEE (A0 L L. BUFERIC
ANCOEEMZ, BRENLATA AZWITT D FBEHME by 7740 &L, by
TALESE H Oz AT v 7Lz, &5, ANEZEHILT D0,
ZNRCBIOE T AT v T~V NEEI h—r (st) IHWEL, FU AT v
T AR T HEAE TR L.

3. #BR

25 AR LIEHEBICE VB SN TZBEOKEERZD YL, 77U x—Tay,
AN, B ATy FZONT, RRBLXOMKHEOFSFEE ALK T 5.
31. THOYR—=2 3 ERNY

WHEFEHDOT 7 ) X —2a 2o T, 7278y MO T LIZK 2 1ITRT.
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BER
[BE4::]

-100.0

FoUF—i 3 [H)

-1200

-140.0
1

-160.0

A2 A3 A a3

ol -1314 -7el -50.1 -878

e -105.8 576 -37.2 -68.7

2 BRRE-MEASHERICLIIAHIEDTV ) R—2 a3 v EHE (Hz)

FEEE LT 78y MO 2 ERTHBSITEIToTc L 2AH, AEENDY, HKH
KOVEHEOFNT 7V x—va OEENRKE o7 (F(1,144)=20.53, p<.01). 7=,
BB 2 IOk, ZOMEBREESLHITR 2R AEO T ( FQ2, 144)=129.1,
p<.05) .

X 3ICWREERED A/ O il 2R d.

6.0

o
o

&~
o

At (st)
[ w
[=] [=]

=
=]

0.0

ke

R 43 46 47

| 21 26 25

3 BR-MHEASHERICLISIAHRILEDR/NFYE (st)

HIRGTEEEDANR BB B ARRE N 006, By F3AHHE TAH)
LTWEEBEZOND. ANRVZONWTHEHEE LT 78y MIBAEZERE L THE
G EAT T2 Ah, AMKBIVOREDODARCVOTREEICKRE -
(F(1,144)=190.49, p<.01). %7 7> MIBHNIZATHRLTH o7 (FQ2, 144)=0.13,
p<.01).

X 412, DO ELEETOX AT LIZBTHRERBLIOMHEFSHEHERO
TV x—=2g AR COBKRERT.
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—~ 40 o % 8 o o P :
o L D
< 0,09 [g ° o
3.0 oo m hd [+]
lﬁcg o uao-.!:m ° o T
e, O o
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B | © o, B @ q o HE
1.0 g =———-- #FE(ER) H
[+]
od | B (9E)
0.0 I
o s0 100 -150 200 250
ForUz—v = (s

4 WRE-MEAAEFEEICLDLITIVR—2aERNY

HEBO AU &L &, BURITIED, KRR OBABRLONS. LiL, 72U
F—a IOV TIE, MHGEEREE-50Hz BiZICEZ L AM L TWDDICH L, BT
FEEE XRFHIZ M L TV D,

32. A 9VARTy T

ARANKTHE D AT v TOEEE, T7y M LIS IIrT (o

ATy TOEIIT 7y MO NG 1 ZE LIV E D).

—

i e I ]
55D BRR I_
X I ' i

oik@

-30.0 2 5
40.0 —— f
-50.0 3
-60.0 1
-70.0
W9/ 49vA7971 P/ 92T 71 WY/ 49V RT972 P49 27971 P X9 vRT972 P49 vRF973
a2 D3 ke
o 233 (A 1519, /) -124.0) 172 -476 447 237 532
Ba 145 (B 3263, B/ -99.1) 85 -359 344 -184 -506

5 RNRVIZRTBEFTIVATYTDEE (%)

Ty MR 2 OXTIHE, WHSHEEEDICHEERANF R TERVIZEREIE
i, 7782 MIPR3IOXLTIE, EOX VAT v TNRREL, MAGSEEE
DEEBENS2FBHDE T AT v 1L, ANV B RELSER SN, T8 M)
DA4DILTIE, REPL2EHOX T AT v THRNEL, REOF T AT v 7T
HEFBRBOENMELA LRI ERRENTE.

4. FLHLERE
HAGEO S EMTR2D (B, 2005) LEPABLF VL bLY RO S, 77 ) F—
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VavEFTURAT vy TITONT, AR W)L INZ, WS & ek Uikt
BT A, 77U Fx—va i3 EMTRRD EVIREE (2005) DOfEFR & —
L7z, FEBOA RN OEBEEND Y, FO BMEAT 2RI O T NI E VD
HEARD DT, IHIT, ARV EVWIEEMATE Y b Ly FICEb3ERO
Bt A AR, 727U x—Ya v OEEBREVE X ZANUREWEA BIRWES
bRONDZEDNDhoTe. —hH, FUATyFZONTE, 778y MR 250
H AT LUICHE LWENERBRE ST

5. SEDFEE

KimDFERTZTTIE, XU by NZEDLL EOERDPRGEETHDLMNITHONT
WETH2ZLFITERY. T7UXR—=2ar EARVORMB—ETIZRNZ EnD,
TRy MR 20D XD REERMPEOILNT — XL TE, 4%, FIEHIZONT
RCHDUENRDD. KT, 727U F—3a VOV TECK FRBROEREZRI L
THEZAT> 120, ABIIICRTRLED TR L TWEZW. F U 2AT v iZon
T, EL VAT TOWBEEE LT, LOEMRONTEEZR2DTETHD.

St

2R KEDOAE~ U 04, BSIKHEESFRROEANELE, BRI E,
ARFKRERSEAE, SHRIURICBM L T P E o R EOERBIZEL LB L LT E4. AuF%5E
VIR A (B), PREEER S 17H02352 OEEO—EHTH 5.

S 3

Kigi— (2013) [FKHEGSO/RBNT 72 FPBLOERICET 2MAERSES —H4EE o0
R & Bil—) (KA RFEE LA e = AR - dh2 B2 ] 68, 69-75.

FRSCER (2005) THETRED 2 & A VB L ERME & MR Z2ARME ) [HFESHBNIZE BERICAE R L
HE S EHOE O FRk 12 B~ R 16 4F BSOS B E AT 722 A B 4 E
WATIE WRZERCR RS E (HERRE TRl S) J

EfERA (1993) 7 m YT 4 —OER—FFERNL AT 0 YT 10— KRE - il
FF - AIEARE (f@) [D1 SRR RmE—NAEANEZHRE T D HABRFICRBT D
HRHBOLTRICET DHE  — VR 4 FEEPFFERCR I F] 21-24.

FIFET 2001) T~ oFH A v hx—va i ZEE LT YT 0 —HE0OR AR
IBAGEZE] 110, 140-149.

NHK B% SCERFZEIT(R) (1998) [RBART 7 Moyfil) TRARERE T 7€ M
B B ABOE H AR =

AIEARE (2004) T4 br—va v ) [SEORY2 5] (pp. 40-47). FHiEEL.

A EARE (2013) THAGEHRE S I2H1T 2 final lowering O RAER | [ H AT FFER
2013 4R (55 27 ) 2EKSEREE] 96.

Beckman, M. and J. Pierrehumbert (1988) “Japanese Tone Structure”. MIT Press.

Boersma, P. and Weenink, D. (2018) Praat: doing phonetics by computer [Computer program].
Version 6.0.43, retrieved 8 September 2018 from http://www.praat.org/

Ladd, R. (2008) “Intonational phonology”. Cambridge Studies in Linguistics: Cambridge University

Press.
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R LANBAREZEBICLDIBRATIVEVNDOE
— O MNEREETILEEFEDEZEIZEHLT—

Jx=r T4 Txzr Fxr (RERKFRF)
huyentrang901226@gmail.com

1. IFLC&HIC

WA, AEBANFEEORARBEEBICIBVWT, BABELLVWARREE ~0OHE
EREML oo b, FEHEO=—ANEEDICHEY, BERSICHET D%
LA TWD . £, HABREFEMINEANFEEOR T ZFEMT 2
B, T OBV RRA LV PR =T a v Vo RHABOEBNHEEORE ) 2 |
[ 5 (FEfE 1995) Z AL NICRoTeied, 77 MEENS S HICEMS
nNTWa., LrLAadlb, REFTLA0OBRABHEOHRL CTIX, 77 DR
BRERNICITORLTELT, ZUMAFEEZEORFTICMEL KL 2T
BEAITH) ZENBEMIN TS (FA 2013). 205 %, XM AANEEEIC
MY DMBENRT sy NMREEE X DBICEBE R DM EITEE L0
ZIT, AR TERMNTFTLANFRERERLFA T 7 P2 EDX O ICEET
L0, LT, 77V MMEREETAVEFORERNT 78 FEHICED
FOREELEZDINIZONVWTEETDHZZILEZHMELTHAELZIT- 2

2. TR

RENFLANEBEE NG E LEZAARET 72 bOBEBICHET D EITHEIX
FEA (1992), &F (1999), B&AF - f2AH - =3 — (2016), 7= (2018) 7¢
ENDDH. FDIL, TIZ7 2 MERODBICERB LEMRBIIERORY,
Ko fdm - 28— (2016) &7 x> (2018) DA THD.

BEAT « I -« % — (2016) EXMFTLAANFEEE T HEXANFERE 1
LEXNGELT, AFEBEM 42 FEEnETo4Fzaxy VT2V T R
(~Td ) ORGEHELZIT-oT-. FAZ 1 TET7 72 boEREML 5 2§
2, A7 2T T 7V MRS EETAEFEZRBICESRL, ¥ X7 3 TIX
TR bREOHRERRL, PEECEEFTLTCLLo7. #HAAMEIX, ¥R
7 (1) OBEEFEZERBLEHSLUT (35%) THY, RbFTAAEFHOR G
DEBERNEANFBE LD EEVEWVWIHB ARSI, 2 o/Em I
Xy V7T VRAIZBWT [ ~Td ) tHREISHEZERFRRTH D & FE
SNTWb., £, A7 (2) 2752 &L, EXEEMNKRIBICEEL (E
BEHR86%), T7 2 MERLETEZ T HZA27 (3) TlEE2A27 (1) LV bIE
BERNEL o7z (53%). LT, 77k i B2 -7 TCHLEEREDOT
JRVCVNDODEZERERNM ETLHEN) ZENRIINT.

72 (2018) IR P T AANFEEHE 0L ZRNEL LT 1I~4H DL 42 55
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CZOHFEEzELEL T VA (I~BAEVEFT/WEFT ) & T~TF)) ZHNT
S LR EEIT o7, RAERERIL, 7272 MMERZE RS PTICHEL B
TUVAEAHNTHRETDHXAT 1 ODIEZEEN 345%Tho7T-. WRIZT 7 & b
MCHEOLEMIIHBEO B S ZWMICIERT DX A7 2 TIXEZENKIEIC
MNolz (83.1%). £/, #AZ 1 TliX, B T2 ZEiiTCEET LN, [~
TT | BT U AToO%KHE [T 2RFATHEET 2R RN, T~0n
AEVET/VWET] BT U ATIEERBEOHBEDENY > THL, [T &
VT UVATIHERBMOHBENRRLE W ERXHALNI/Ro. DFD, Ty
TRV TUAFTT VBV MNERICEEEEXDLD LV ZERMR I, £ L
T, A7 2T, 77 MREVE R LEIIEVIELWVHARBEOREZ FB
THOIL, DERLD EREINT.

INLOERITHEIZEBNT, T2 MMEWRMBT 72 NOEMHRIZIEDEE
Pzt wnworzend@ELTWE., L2L, 77V bREBEETAEFT
FENETNREDLIREELEEZ D00, £, RITHIEO X XA 7R RIEF &
TR R D EFCHELITORS, 778V FPOEERRNLEDLIITRDLIDONE
WOBENELEH-> TS,

UEoRE2HEZ, ABMTIET 72 MREETAEFEFOFEIZET S 4o
DHAATERHNT, R FLANRFEEOT 7 FEHRED LY ITEILT D
ONEHBEL, RRETH.

3. AERRE

31. WERE

PEBREIZ N N T 2R HE O DN KO HRKGEHEZKTA 30 4 (2~4 F4
DE104) THD. TRTOHBMEITIRFZAFZLFAKICAARELEZHD, K
HEEBIZZ2 <, L 20~22 Th 5.

3.2. AEFIE

WHRFIZL > THEEET, I-3HONEBREZEERVAG 2758 (R 112
) MOZOHEL»EGR Ly T VA T~ FEFF/WEFT ] Z2HWT, BiAh L
FTHEEIT- 2.

®1 MEFIAL

148 (0) - %K (-1) @& - F - #&

2 i (0) B - k- H (-H BE-N-& (2 8-5-F
(O)@BEE-A-B (1) B-FX-% (-2) t2-BEF -5
(-3) ER - &S - &

3 4

AMETITUTOIAZOQO~@DIEFETFEHEEHEIZ-—HTHOEEFELTH LW,
gE L. 9, 727 MEREMOG IR VWHEE LT VX% PC OT
A AT LAICRRL, FEHEICAHANTEELTCLL-o (#A2270). ZD#%,
TRV MR EIM N THAIRELEL TV RAFRAERLEETLTH D - 12
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(2 227@). -

il - “’)|c7f Y| AR DHY EAF

WRICHEFEODETALEFZBH O TOrLHERLTLL-2 (X 2270Q). K
K,%”%i77t/%ﬁ%ﬁ&@%%7w FARBEWIZHEBEML CHEELLE
(A7 ®). KFEEAT I AT, FHREIC ﬁﬁﬁ% WAEFIE, 7272 b
MOV T EARTHZ L, %ﬂ%ﬁﬁﬁﬁ BTHEoIERLE.
3.3. 7Ot 2 b

&%%ﬂm FEFRETHEELLZT 722 FE2UTOR2DEAEIZESNT

WHITE RIT - 1.
K2 7FHOEUFDEEH FERE
INE— ANE
(a) % (IE) +B1d@ (E) - EZE ZELEE THA] Lt EHICRES
nNsd&E48
(b) &% (IE) +Bid (8B) - R BHANELSEEBTINSHEEH

TN AELLKEFTIAGEWNES
(Bl - THARHA] LHH— LHL : R
rS#&MH 1 HLL— HLH : R

(c) & (R) +B1F (R/E) - RE |BANELCEETShGVESEA

4. RAEFBRLER
41. EXKDOHFER

EFEERIFZAITOKHARAIQKHFAITQKHZ AT DDIETE N> (£ 31Z
Z ).

K3 EHDOER (%)

EZ R RE
2249 @ 37.9 34.7 27.4
2249 Q 71.9 17.4 10.7
224903 87.4 7.9 4.7
2249 @ 91.1 4.6 4.3

AT ODOERETITEZERERMME K 37.9%), REDEZRORICE N> T-.
ARIAE O R ITEA - R H - 2 — (2016) & 7= (2018) DR % Ik
LTWHEERD.

ZAT@THE, 77V IMEBIRTRIEINDG I L TEERERNKIFBIZ LN o
(71.9%). £, HEBEBOSHOEKOFGIOAZLT, B [RA) omEs 7
sy MR THREINTEREZD, B (23] 2ELLSBEIELZLEMNTE, R
BN 34.7%00 5 17.4% 12 TR - 7-.

ZLTC, ETAVEFAEZBHVWTCERCEBT 22 A 7QDEEZERIT, # A 70
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L vE< (87.4%),

REL TINICTNH-T.

1% 12,

H A7 @ TIHIEER

2N

=

biid

bEno7 (91.1%). LT, REHLEERDY SBUTFTITTEN- 2.
R4 HBHNOEEE (%)
BZ25Q |22 Q |22 50B) |[4R90
14858 50.6 80.0 89.4 95.0
2 fAEE 56.7 82.6 93.3 97.0
3AEE 30.3 69.4 86.9 88.1
Fm, FEROWEZFENENOEEREZRTR4NDL, SHEOHETEOEXR

MAAT DO H AT QLKA AT HAATDDOIETEL > TEDL,
%kﬁ%@ﬁmﬁﬁ%né A7 DOD~BDIZBWNWT,
EOEEZEN R BIRWEP AR L Nz,
T MRS
S BT

, 3
;@w%fkotﬂ»
ggfgbs‘{%KLﬁ L7z (69.4%).

THOEFERMNRES EHLEZ (85%LL 1).

NDERRINNIE, BE

HETCEDLENRENT.

42 FTOHERVEMREETILE
TRy NBREETAE

HAEIZLD

2% D,
THEFLIND 3FE

Hy JHR

2 ik
2 A7 DT

KrRaInsd (#270Q)
, ETILVEFNDDAATIQLE X AT @D
TRV MR EET VES

X, 3
&

AR D i
DIEZERENK S &
B IE &K R
Lo Tk

ThoThbEU T 7 b TR

EEHELZORE

&LOU\T%)%% L.

s
X5 TIOEVEBBOEZE (%)
AEZED HIEENh D BR5Q 2R59Q| 2Rx59B)| 2425 ®
7Ot NE | 7OV ME
I iR B 74.4 86.3 96.7 97.4
Ea# 13.0 5.9 1.1 0.4
F AR i
hE R 11.1 7.8 2.2 2.2
GRS 1.5 0.0 0.0 0.0
I iR B 74 .1 33.3 15.9 8.9
o Ea# 13.3 57.0 78.1 85.9
Eesf :
hE R 11.5 9.6 4.8 4.8
GRS 1.1 0.0 1.1 0.4
I iR B 55.6 14.4 7.8 3.3
- Ee® 4.4 6.7 7.8 7.8
e i =
e 40.0 77.8 83.3 88.9
GRS 0.0 1.1 1.1 0.0
I iR B 37.8 6.7 1.1 0.6
= 5 4.4 1.1 . )
B %:i 0.0 0.0
e 13.3 3.3 1.7 0.0
GRS 44.4 88.9 97.2 99.4
4
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WMEFROT 72y NN OEEZEFRZRT LGEEORS LD, X 7OQDERT
X, BhE T2 ) 2R CRETHMEMMAMNTZD, FEARA O HEE D IEZ RN D
TEML-oTm CEWRE . 744% —>1E% ; B - 74.1% —R ; F &% 2 55.6% —ii
B UHEHEA D 37.8% —»itE). £, REMOBEBETHLINERAETHEEIND
ZERZNED, EERERNPENoT (13.3%).

RPMNFLBFBRIFHEET, —FTHIC—2OFRHANTEEINE. TOFHNT
0)%1&&7‘:@1%% (Fh#fl) Lo TRBlanND., 207H, XM FAANFEEE

IFEHAEHMELTERL WD EEZZ2Z6ND. Lo T, HARBEOT 7 &
F%Fﬁ?éﬁn7ﬁt/FﬁT$h®%ﬁLmﬁ@méﬂ%% KT,
WO T 78 P TEHTEDEVWIRMMPELTOHND. AMREDOF X7 QD
MR, HER, EEMLPTEMOEERNN40%MLEZ. +4bb, 7
IR NREERTDHIETT 7R MIOEHMRKRELLLEIND Z LR
e X iz,

FIr, A7 QDIELERNEZ AL HWI LHG NI
TRy MEHICET 2RV MBIV ET LS

kB, 2K

2 E, REQRENRLN LRI,

W27 o 7.
FOHNIREHNTHDLESZD.
AR TODOEEZERFTIX A IO, QLVEPT2BHRITQ &

Lo T,

IHiT, FAT7OQO~@ODF¥E % i, 54 L7 (Tukey-Kramer i£) #5 H 1
LIV FEHERBDODONT., ZEHEZOFRIILTOEY TH 5.
R6 FRVESELEFERE (%)

group diff Iwr up p adj
T1-T2 33.950617 24.025543 43.87569 0.0000000
T1-T3 49.506173 39.581099 59.43125 0.0000000
T1-T4 53.209877 43.284803 63.13495 0.0000000
T2-T3 15.555556 5.630482 25.48063 0.0004672
T2-T4 19.259259 9.334185 29.18433 0.0000095
T3-T4 3.703704 -6.221370 13.62878 0.7652160
Ro6DHREMPLD, 5% Tlx, #2227 Q-2 %27 @, &zﬁ@ﬁx

7@,&%7@&17@%
7 MR, ETE
BATQ-BZATQ, FATQ-ZAT7 DM
v NEMERET D,
+EFTI

7 @Iz

<Y, T NEHIEEIC
L Lns, 2270, &x&@ BWEEREPRALNDIDOEIHAT7Q@D

W ODONETET i D Al HE LSBITEZ AT DIER2E 2 THK

BRHDHLEEZTND.

o270,

TNENAEZDR
FiRANT 728 FEHIZADI THDLEFE X 5. i?‘_,
WbAERBRENPARLONZED, 77 &
FERLET 7B MR
BB, ATZQ-% A
O RHAER L

TRV NBLEDS, EFALE
EEEMHLEFDROROTOHDLEEZDOND.
THE %h‘w%hﬁw<p@>aw)tw,%?w%

O b Te o), BRI

DHEHTHLEFEAD.
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5. #bH Y Iz

AFRTIX, 772 MEREETANEFOFELRX N LAANFEHEOT 7
YU FEHICEZLZEBEERNT LD, 4 DOX A7 R, A LETHE
HAToTc. ZAZOQO~F A7 @DDOEZERITENEN 37.9%, 71.9%, 87.4%,
91.1% EHEICEmL o T,

Z A7 QOB TIXBE IR 2R EETLI2HEALH 520, EZXENK
X, REVNES > TEMN-TZ. FAZQTIX, 77 MRAIEZREIND T
TEELENRIBICEN -T2, 2F0, 77 bRIIEMET 72 FEHIC
FHhThbdrZ ENrmEIni.

ETNABEFREHVWLNDI XA ZQ@TIE, £7 7 FXZ = DEZRN
78% ~97% I EH Lz, 2L T, ¥AZ7@DTiX, EROEZERN 91% £ T LH
L, EUENHEOREOEENOHAL, EHENGVWESTE2HIH TE L2
ERHLMNIC R, b0 NG, T7Rv U NREETAVEFEZRT Z
EN, REDODEMSICRKRELERBT LI RN Doz, UL, EZERRN LR
L2EnFEEOT IRV MNE/BEERT O OTIERY. LT, WhiTH
BICBT TSI NIEOVWTEHABREIVFELIHARNDILETH D,

UEOREMEN, b T AANREFEHFICLDZT7 78 VEHICEREZ 525
HERO—WERL, PEHE~OT 7 MgE~D—B b2 E2%E .

S E Xk

BEA—8L - MEAES T+ -2 —7 27~ (2016) A BEBFEB IO KT A
A ICEDADAARBET /B NOER-T 7 MR FOHREICER LT
— 1 2016 F A ARGBEHEEREMERSDERE] ,1-4

SFAE(1999) TR N F AGEREMEICLIBARBEORTOTH EORFMITZ
EIEoRF] AERBRBRFFHE RS IEHE S F 12 5,73-91

e ARl (1995) THGE L HMN B ABE S OFMICE X 228 o] [
ROBAREHAE] HERLRES 5 %,139-155

FEARWEF(1992) T X N F AGERGEFEHE OB ARBLFORGE I BH#HIT OV T
THAGEORMEICRA OGN D FEO T (2)] EHZEZESZ,105-139

AR (2013) TIEREGEGE & AN & R EBAMMO B ERE - X M LAl2B 1T
57— M HEORRENS — I REAEBEBRFPHEFAEAARBEHRAEE ¥ —
e ] % 39 % ,113-124

J v T4 Tx¥ Fxr (2018) [XENFTAANHABEFEEEFIZLDHARGE
O&HFT 7Yy NOER] THARE - BRI R] KBKKFEKRFERE S5E
LA FE R B ARGE - B ARSI % 5 28 5,129-138

Jxv T4 Txv Fxv (2018) [ REFTAANHAARBEFEHEICLDHARGE
O&HFT 7y NOER-AFEROBFEOT 72y bEFLIZ I THAmE]
HARGEHARSLBEMNIES H 13 5,153-174
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P3

BHRENCELIBERHM: FELART LY DARD AT
REAR ST (IHERSE) IR A (BEIERIAF)

gakujlk@melkal ac.jp, kawahara@icl.keio.ac.jp

1. [FL®IC

—MENIZ, BEEROBEBRIIAZENTHY , FELRTHAENRF CHFETH, SHENELD
X, b EIXRL S (B« =neko (HAFE) ;cat (J55E) ;gato (A~NA FE)). —
T, BLEWOMIITEHE CE VAR RBEMRPFET 22 EbiEMEShTns. f#
A EN L%%E’J BT DL TREE ZETHEIIIEENEND Z %< M2 TR
Bl ZETHIEEZEIAE Upl, b, 1, AN) BBLALD Z L 3Z% Wy (] : /mama/ vs. /papa/) (Lewis
I%QMMmM%%.ik M7l 2T HBORBHENAOH A T3 SETORHIEICIE. &’
S THESNDAIEDNGENST WV E DR &5 (Wichmann et al. 2010) (1 : mune (H
AFE) ;breast (JEFE) ;pecho (A~SA VFE)). ZDO XK I RTE L EWRORZRIERE, T4
% (sound symbolism) & FE5 (Hinton et al. 1994/2006) .

ZOBFEZRBOBAENG, BBE - JIE (2017) BFHEATHRSWTOWLRb A LY

DARID 3T &2 T> TS U 2017 ©2M]) . TOMERRIT, KOLSICELDHbh
5

() BET DR AMA LY OAFTIOL I, WEE]p, mlzagte (f]: TR0/ =2
(panpaasu)] [ A U —X (meriizu)| A —=— (muunii)] [~ I —7" = (mamiipoko)]).
COBEIT., FEOLDPRMNEST L TFESHBE CEZBEINLIENEETHD
Z & (Jakobson 1941/1968) L BRI H Y £ 5 TH 5.

(2) BARANZRSRE LTRINFER L PEHFERZIT O & T X TOMEE([p, b, m, §, w]is 77
Lot Lsy ) OoFL LTHENLD.

B) BEETIZRb AHA LY OLRNCIE, BEED, gINEENTWH RN b, (2)
DEBRIZEBWT, BIET IR AL LY DLRNZE TN TV D HESE[p, m]2 FF
OFERFE M labial I FED W T, —fi%{k (featural generalization) 23Tz & HEZZ XL
5.

AW TIE, ERBOBENDL, RS AHA LY OL4FIOERIBEICESE Y Ty
WEITH. HIRENTVWIEIRELAHAST LY DLFTIOBEREICERT L L, X 3—
A TAY—=X] [b—=o—) [I—FRa] [F—=] [FFX] 0L, WInd 1oL

VRERS < IR (2017) & oM & LT, TRETHEVERENTI ol HEEDHE
%@J T AMENEZ TE TS, BIZIE, 74 A=—R 7 BT 5 EFOLFTO
%% (Hosokawa et al. 2018; Kawahara & Kumagai, in press) . /NS & 250k [HE(LRT) DR
ELUDOLFTOR (Shih et al. 2018) . 7 VU % 2 7 DL RTOWZE (Kawahara 2019) . [7vb\ 5 L
VW SIS D EOMSE (Kumagai 2019) 72 803 d 5.
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Fo#EEH (LLF, H) AEENTEY, BEH (LLF, L) OZNLED4AHNEFE L 7R
V. FE7o. EREO(2003,2008) X° Kubozono (2019) 2k % & ShIEFEICIX, HL 2Bk HHE
EOKEEN L BEEINDN HL: BAS - EoZ - A L—U - 12—1F; XEFR :
S—=F— s TAZ A IFALZEA). LH O AHEEITD V. & 2 TARBETIL, ShIEEE
DAL, LITD 3 SOBWERAET 5.
Fbe ALY D04H1E LT,

WO FHEifEE HL X, SHiE LLL XV bAFEN 2 D).

VW@ FHifEE LH &, BHEifE LLL X0 bAFEN D D00 (72X b D D).

MW@ RIERIZ, IEXER LY baFE D D).

2. =B
21. Rl

R 3 OOMWERRGET 572012, R 1ITRT 7 2054525070, MOOxMEET 5
7O DEM A~C 1%, FHiEE HL & FHiES LLL OEEREOXT ThDH. TNZNDOSR
i, BEEHEHO LR DEHRE—T L LT, E&(LongV), &% (Gem), & (Nas)& &
to. MVW@EMEES 272D D5 D~F 1%, BHEifkE LH & B HitkE LLL OB EWREEDO T
Thod. ERTEORHRE— T OREIL. &I A~C LRKTHD.

& 1. RBRTRHWREAT

flvs | &t | &8 | Bk FERE of HEHE
g | =—7
A HL | B& IN—F paamo | Vs. | /NET pamoa
(LongV) | &A—7 muupu | > | AT A mupui
7—F puumo i P == pumoe
B HL | 2% EvE moppi | VS. | EEA mopio
) (Gem) N4 muppu | V> | A7 mupuo
Ly R muppo > VAV mupoe
C HL | & NUE panmo | VS. | /NET pamoe
(Nas) LT munpu | > | A= mupue
W ponmo A e pomoe
D LH | EH& IND— pamuu | VS. | /NAF pamuo
(LongV) | A7/— mepuu | V> | AT = mepue
X — pumii v 7T pumie
E LH | &% LR mupoQ | VS. | AR mupoe
@ (Gem) AT mepuQ | V> | A 74 mupui
<INy mapoQ > ~RT mapoa
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F LH | %% NE pamon | VS. | /XE=T pamoe

(Nas) AT mepun | V> AT T mepue

<R mapon i Rx mapoe
©) G HH | XiE% T =T = puupuu | VS. | ST — punpuu
(Redup) | I —3— miimii | ¥ | I 3I— minmii

77— 7 — | faafaa . Tr 77— faQfaa

V@& MAET 550 G 1%, EEH» DD KER & HEKERORERET Ths. &
BEORKE—T7E LCREEZHEA Lo, BEE2HENTLEEETLIA ) v bXLHE
BROLBNDR BTN DTHD. RERTIE, &0 [OO3+HV@*3+/VO) % 3 %
T, A2l TR E LTHOR L. £, XTIV CHEA L TR oME
Bt — L7,

22. Ak

FKERIZIE, A T4 07— A N ToHD Surveymonkey ZFIFH L7-. &M ITI,
21 XTENENIZBNT, ELORRLP AT LAY DOLARTIE LTSIDb LW EEIRL
THbole. T ORRIAFRLE T ORI ORRIEF X, ZINE LT o Z Ak LTz,

23. &mE

EBRICIT, B —EH OB TH L2 HEHMANOKFEIZSBINEFEOT IR, BAGH
MREEES 72 4B Uiz, MRNIRELZMETH Y | FIIEL 71 4728 18-19 5%, 1 44728 20 1X
A EEE L. £, ERBMBREVERMEMIE LI Z L0370 o, BEITH
HoAMA LY OAFNCET 2FERICSIN LI Z &R RN EEE L.

24, #R

LI, ZNENOBEEEELZ S OEEREORINEZ R L TW5 (HL(LongV) = 0.83;
HL(Gem) = 0.63; HL(Nas) = 0.79; LH(LongV) = 0.78; LH(Gem) = 0.14; Redup = 0.5). [\ O &
FV@IZB LT, LH(Gem)DFERAZHE & ERSINE LHIMAE 7 v X L9058 L L, MIBIRR
0 AT (v 7 EF5HT (a generalized mixed-effects logistic regression) #{7->72& Z A, H
EEUREUWEO TN AL AL LY OARTE LTSESDLWEFREICE RS- L
Noyinoiz (2=9.03,p<.001) .

MIOOE&ME A~CITB W T, FERE S LT HMMT A &2 AWESHofE, Wih
L EIEIEHL 2 5 DA 2 @ IRT 2582 50% % A EIC LRl 72 (2 Tp<.001). 2F V|
FOFEHEOFH S HL b LLL [ZHRTRLS AT LAY OARTE LTHERTZE VWD T
L2 %, V@S D~F IZHBWTIE, ST A &AW airofR, & Tkb
L4001 (LH(Gem) : §&:fF E) Z R\ T, BHiME LH 2 5 DAl 2 @ IR T 25605 50% % A
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B ko7 (DEFEBIZp<.001). FFECHL T, AARBETIHEA ) v b ZbRE
@‘Ea THRODARPIEE AV EFE LR, ARTE LTRARTH 2 Ll Sz & #
ZIN5.

FIVORME G IRV Tk, HERZ BT Z RIRT LEED 50%ThH o722 &b,
KBERIIABICHEN RT3 bholz (z=0,ns). 7272 L. il x ORI OEIER
DIXHDE FIEFITKEZ Do 7= (puupuu vs. punpuu = 0.38 vs. 0.62; miimii vs. minmii = 0.38 vs.
0.62; faafaa vs. faQfaa = 0.73 vs. 0.27) .

1.00
®

HL(LongV )YHL( Gem HL( Nas) LH( LongV )LH( Gem LH( Nas Redup
Syllable structure

o o
(o)) ~
o ()]
1 1

Expected responses
o
N
(@)]

11 EREORBMPBIINTEIEG (T5—/3—IF 95%EHEXM)

3. EXR
3.1. EHEIfEEHHLvs. LLL

KREBROFERLY | BOOIZHWT, HHifEE HL (X LLL XY b Rb0AHA LY D4
A& LTHEND EERD. 2F0, TEEH (H) =RboAMALY] L0 ) EREN
7‘&’)7‘0673§@75§ff"9‘"6’ EWNRIBS D, BRI LT, EETIHIRLLAHA LY D
BNV, REREENRY (B (2R RX—=2 | TR Y =X [h—=—| [ I =Rz [F
-] fﬂﬂm) WZHE b 6T BELZEL4AHT (HL(Gem)) bR HG 0 AMHA LY O4H]
ELTSESbLWEHBiEnN. ZoZ &b, BAGERREGS T EEH &V Hme
e TS ZFA L T 21T T D AR/ RIR S LD . DEiE BN O HRAME
IZEDSW T — B I DWW TTR BT ER 2 & 503 (BEA + )IIJE 2017 ; Albright 2009; Finley
& Badecker 2009) | M HiFE TH IBEBEERZ O b DICE SV LR EFNITITE A
<, ZORIZBWT, AFEICL D ZORRLITHHRERSH D L E2 5.
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3.2. EHIfEE LH vs. LLL
%V®K0wfm\ﬁﬁf%bé%ﬁ(HMRm)%%%\%%%ELHiLH“k@%

Kb AAF LY DOLATE LTSEb LSS, LaL, sidom@my ., $hEEI
X LH 7S D& D 72y (¥R 2003, 2008; Kubozono 2019). % L%#ﬂbgﬁ\a

HifE LH 2 FF o4 iR b e AHA LY OARTE LTSIb LW EHET SN2 LD,
HEGE CRBIICBIE SN D FEIEIL. RbR AL LAY DLARTE LTSS LY
I OHIWT E TR R EE D TH D, MVODOFRREEDLETEZX D & ARNCEHTH
NEENTEZVNE, FbELAHA LY OLA4RTIE L TSIDbLWEHEI SN L) 2
L%, DXV, INOORERIE, THEHEH (H) =RKbLAMA LY L) BRER
ROBRMMYOPFIETH I EERLTND.

3.3. R#EH vs. ERER

WO DNWTIE, REEPIEREE LD bIFEND LITFARNENI T Lo
7o, SIREEICIIER R Z < GEN TS (FE 2003, 2008; Kubozono 2019) . Z D K 9
72 ) WL 5 0D BR A & OO FR U i‘f%%s/vﬁﬁzw/@%aué: LTSI LWDE D ho
WZIE B A2 52 o7, L)L—FT, ERD AR T R OENDKREN -T2 E W
Dﬁ%%%izé&\ﬁ@%®%%ﬁ_owfﬁ\é%@éﬁnﬂ%%@%é

4. F&EOH
AREBROFER, TEEH (H =FKboAAA LY L0 ) FRMIRSe RN BFET
HZEPHLMNIRoTe. e, EETLIRLL AL LY OL4RINAEE 2 B AR08
ZH 00 59 HL(Gem)DIRINRNHFE TH o722 End . HARGESE IXTESTH (H) &
wo%%%& S EZFH LT IEEITo TV D 2 ERRIBEND. KZIZ, BED
BEMMRIIEICOEHEESIOMGELE LTEY, HEEHE V) FHBEENTOEEER
WA BRIZORN D E WV IBIEIZH LV LD TH Y, BIEEWL. ok o7, FHikgE
ZOHLDONBERBIRERZFOBGICEL T, FEHFVMENMTONRTELT, 2
DHENHRSHETENLTELBEINDIONICONTIE, LR EPEEND.

HIEF

AREBRIZH L TS NI B TOREITE#N T 5. AUFIEILH —FH ~ JSPS Grant #
19K13164, B IO, % FEH ~D JSPS Grant # 17K 13448 ~DEI 2517 TfT> T\ 5. K
FFEIXENLERE TR O RFETE 7 0 = 7 b TR SEFOBLEN D R B ARGEDOF
EE) OFRRREERE LD TH S.
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S UY—ABAREBEBEEED([tsuw] - [sw]EOBEImMY (AT H—&
=

& RE GEARRT) - e & (RBGEFIERKT)

1. [FL&HIC

EAVFEREEGEE DO I v v — NARGETFEE LT, Ivr~v—AFHEE) OFFI
KT DRERDOIZECIB N TIE, [tsw] & [sw] D XFIAREE) (KO - %+ 2010 :55) THD
eI TE R, FlxE, Ty (H) & 152 Gif) OXSITRETLZ LI
2%, Jxv— NFEEOHKFIZONT, TXRA NOFA LTHEET -2 &b iz, &
RO O MBE A 8T Lz, 4 - LS (2018) TiX, [tsw] % [sw] CTHE T D FHEA,
B IED 18 4 7 KB, 8 HRBEDE 304 BIOFEHF 109 Fila b (4 - h
552018 : 1) 722 &5, [tsw] & [sw]DRFED, 2 v ~v— ANFEFICL RO DR EFE
MThHrZEERLTND,

ELVEE L BARGEOMIBHFZEICB VT, TEASREIGEEENFEE LRV O, 2720
LY DT EF//ts] TH D] (B 1990 : 333) L DOFEMNHDH, OF D, EAVEOLFILE
WTC, HERBEERE OBIIFET 20, WEBEREOMSIIFELRNE NS BN ~viEEH
AKFEOBEHRIEROMEDN, ¥ o ~— ANFEEO[sw]OREEHITHELRIFL TS L
SX5,

F2, MEFEMO Y XLAMEROEN G [tsw] DEFIFITHEL T D AREERH D, v
7—A%ﬂ%1%@mm&mm®%i%ﬁﬁbtmu-ﬁ%(mm)@\mm&mm@ﬁ%
HOMEE OHE, [tsw]DFEHF I k?éEKKﬁmmiﬂﬁ#okﬁ%%ﬁb [REEEIZ B
RN @%iilﬁjwm T 2010 : 60) 72K TWD, AARGEOEF I EEE
PG R EHTEICLVZOEANRED, Ll 2 ¥ r~v— ANFEHEORE DR EFITHO
W, MEFIXTRTRFAF 21225 (5 2005 : 51) L OHENRH V| [tsw] & HITIETH
HI v rv— NEHHIC &of%ﬁﬁl%ﬁﬁﬁﬁé&%i6ﬂéo

I BT, A -7 (2010) (X, EATE D EEOLE b sw]| DR EITH T 5 IEZE#E) [sw]
;Dﬂf&#otﬁ*%%ﬂ—bfwé EIZIKED@%- IR EFRER, BFEEICLD ZOFANRE
b, WEEONMEN PAEEZAT 2 7E RE. W%%\%%%)@mﬁm%n&ﬁuﬁ
BAEOERTE] (FL2011:493) & LT, IH#HEZAE Leng (BEE., oy, B9
ORTTIEERESE ] (Bl 2011 :493) & LCHERERFSZ L2 D, DF 0, WM (ts]
ORIOBWFIL, WETHME LTREFINDN, HEEEE O, BREVIE LTHE
BEINDZLIZRD, L, 2O LIEHABOREICKITD [200RRLEFNE L
VHETIEE ST OHHERTH L AREENRH D) (O 287 2010:60) & OIERMRH Y |
[tsw] * [sw] DERTEE LTHEEAHETIHAICHONTH, ¥ rv— A AFEEOREI
AARGERFGERE S &1L R D ATREMEN D D,
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7B, REICBWUL, EROMBY . I¥ o v— AFEEO[tsw]DEFGOMBEL & I
Bt L2 i oy, —J., BARGE « EA~EEORBIFRICBNT, S v ~—A
FEEX A=Y e U DORBIBHNEWNTAR D] (B 1990 : 329) &L DN &
D, Ixor~— NFEHEOREOMELZMBLL 724 - AE (2018) TH, BEDOME (#
+3->CwSA BBH-D0 1<) IZOVWTHELTWAHZ b, REOEGIIRE b
DEEFRD, Tz, ENATFEIIBWTREIL, KL UTHEMORARE] (8 1990 : 329)
THY, BARFEOLICEFDOAEOLNI =~ AT 22T HOTIER, Jv~v—

NFEEIZL o TREPRER[tsw]DERTE & L TEREMLET 256, FEE I[tsw] &

BEOELLEBERELTCRE LARTNIRORNWI Lickhd, UEoZEnb, £ -

B REO XD RN, [tsw] & [sw]DERTH & LT ET L2HG. I v or~—AFH
FM[tsw] & [sw] &R ET D ET, ENOREL 52 TOWDAREMERSH L, LEER->T, 2
¥ U — NFEEE O[tswi] & [sw]DFHEEHOEBEZT O MNITT H720I21E, BRTE OBRE L
BRELIEHAEZITOLEND D,

IHIC, Iy ANFEEOHARBEFEEGEZD S HMEROMEICHB N T, BED
HIZERDRETHN, FEHEOREIRVIZB T 2EBOEREIIH LI TR, JE
HFHREIZBWT, BEPRBWEEFIT, AFORELZELLEHE o022 ERATE5HE
F=HF—ETOoTND I ERREINTND UM 1997), AHFSETIX, £TET L5
BAELSHERZTLZENTEDLINEVSIBANLL, Ix¥r~— ANFEHENBARED
[tsm]&[sm]@ FERITDEENNH D E D MOV TR L, [tsw] & [sw]DFH 75 DR

BILEAE (BRE. #E. BE) KB OV TR LT,

2. AEAE

F9. RAENIFIL. AAROKRPFBICHERET D 2137 (P 2835 Oy or~— A%
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U ANTRRE T, GEEIZ L > THEORKFHEHRETI0HFTOREFL TbboT, #kE L
B O® 7 A NFiHiRE % praat (Boersma and Weenink 2017) % W CEHAI L 72, & Doy
b, BVNEELPLHEEDIRAN R, BEWKFEOR 7 A MR H A Z i E 01
BlIZTEA2 BN =2 % | D@&HLE, BHLEZ F—27 BT 2 EEREDOK
7 A MR OB EITR 1 DL EBY TH D,

175



IRATHE T UREE O /aR/ D Rt e ] e OV AUIS & A5¢ 9™ 2 /p/ 00 PSR R ] 2 R E 92 Z &1
L0 TRE] TRy R] =R 8= yR | OWTHNCEZ 25 &5 22l 4& 1k L
oo T DORHOFHEREFOREIZR 1 D LB THD,

® 1. BEEREOHERESRBOFRFREORE

C1 (ph) V, (/aR/) Cs (ph) V; (/o))
BHLE h—2 v PASH X [H]: 99 ms 198 ms PASH X FH]: 76 ms 66 ms
VOT: 51 ms VOT: 16 ms
I DR E 60 ms ~ 186 ms 55 ms ~ 181 ms

(21 ms Z 7, 7 BeBE) (21 ms Z 7, 7 Bel)

22, FlBOETRAE

ARETIE, BATT2REOEFEMEER L O®ET 2 3O FHEMNERE 2N L TR
SHLH0, FEOFBRNEBHBOTe Y7 25 (Try s AKRORT ey 7 B), fFED
BHROERHOTay 7 25 (Tay s C k7 vy 7 D), it4o07v v 7 L0 ER
ZAToT (R2KLEKS), 7y 7/ TEOBBRIKITR2 L R3DEBY Thotz, £70, E
HOHREIIKT D7 8y 7 CORPUTONTITR 2, (REDOHRICKT 257 1 > 7 TORIK
WZOWTIEER 3 OBV ThHD, K70y ZITHE EARENGRY ., #E T, 7uy”
T LI EFEGHR O WO T o F ARNEF TR ORI, AR TIET vy s
T Lz 21 FEEORRK S T v A KR NERCEE 10 BT8R S vz,

= —]

R 2. FEOEFEMNERHHROIOVI TR REIN-RBOFHGREDHRTE

[EIP2SE2INI5a Vi (/aR/) Ca (/p/)

A= N R (CVCV) 60, 81, 102 ms 55~ 181 ms
/X 7R (CVCCV) (21 ms Z 2, 7 BxP)

7vv7 B 23— (CVVCV) 144, 165, 186 ms 55~ 181 ms
R—w R (CVVCCV) (21 ms Z 2, 7 BxP)

® 3 BEOETEMNREHHO IOV TRIRESN - RIBOFRFHORE

[EIR23E 2N V| (/aR/) Ca (Ip))

Tuv 7 C /N (CVCV) 60 ms ~ 186 ms 55,76, 97 ms
73— (CVVCV) (21 ms 4|7, 7 BeFE)

7ry 7 D 23y K (CVCCV) 60 ms ~ 186 ms 139, 160, 181 ms

73— (CVVCCV) (21 ms %, 7 EXf)
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2.3. #HEE

16 44 DR T SEEH P ERICSIN U, #BRE 135 v U 7 SUTHDIA EN7REO R

FEEHE, Try 7 T2 00T LD WTRNCEZ 250 EEE LT,
24, #R

PIRE 16 4 DRIZIT7 1y 7 ABIZBWTI GBI EHEICE W E W Sz E 50,
7r 2 CD T VIRNEFRICRWEHE S E D v ) SCHER - Sz,
IR T, CGOBERBRRICHT L VIOFRE (Try 7 A-B), ViOERRIIKNT S COE
B (Tay s CD)DIEICH RE2 RS 5,

241, C:OBBEEOMEIZXT S Vi DEE

Vi FHGEIRE 2 & D Co 5 A B2 FUE & probit 54T & W Ko7k R A 11 Rd, X1
(A) XEITT2RENEBEOLRS (Tr v 7 A) O CGREGFHMERMEZRLEZLOTH
b, Eio. AT THREVNERETOLA (7 a v 7 B) O CHWESRERMEZ /R LI-H 0N 1
B) TH5H, K1 (A) KU B) £V, VI OFfFFHA R R DI ONTHRFET D Co DIfE
TR RMER TR > TWDHZENRATEND,

BelRE D Co FERAR O A 2 EOTERAE GEHREE (0); 125 (1), Co Rkl (EfiZs
) Vi RRGRETE] GEREAE) AMNSIEE T AR UAT 4 vy 7 EIRGITE T Ry 7 A LT
2y 7 BOENEIUIDNTTo T, EO/R, EBH071m Yy 7280 TH V) Fike it
MEWIEEREHIW RN LD (IREHIBEESES T2 2) Z L3 nhoTe (RIEFRFRE
(B) X° Wald > (W ?) O3 4 125#). 2F V. Vi Fefil OB RATH Y |
AWFFED EERIZI TG | Takeyasu and Giriko (2017), A#EIEA> (2018) THE SN TWDHD
ERBEDFERD G ONI=Z & 1T D, !

(AVIDEBETHIEE B)VIWRBETHLHHE

125

120 D\G\D
115

110

105
100

BB e
BN R
i © n

B
2 o
e un

CREFHHERE
Cz {5 1| b 15 {8

95

90

60 81 102 144 165 186
V1 duration (ms) V1 duration (ms)

o W
=

X1 C:DRBFHIEIZHT S Vi FHERHOFZE Vi NEBE THISEA)LRBETHDEE(B)

L' 71y 7 A-BENEND VI EIFE A E < 72 DI oN TIRESHIBBE REDR T8~ 7228, DAL
HWET ey 7 BOHFRALNINS oz, JREAE LTI, (1) U VIFHERR O 21 ms T2 08INT
HoThH, TONFOREINENT ey BT, BIGL LTREEEZDENODESWD/ NI RDT20D
2 Vi R OB BR T £ S T2 W HEMES, 2) 7R v 7 BOFETIEI VI & GQORSIPF{ITRVOT, &
FRITEICH 1T HHF]ZR (Newman and Sawusch 1996) (ZURE V& 597, Vi EREeRE OB 55 F - 7= "l HeME
BEZDBND, TORZOWTEASHOMRFHREEE T 5,
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R4 BITOVITEDHERFED

[ SRR TE RIS TNTZESK (EES

A 23 (CVCV) FERE (0) Vi e B=0.058, W 2=189.523, p<0.001
23R (CVCCV) EHE (1) C, Fie i B=0.091, W?=770.128, p<0.001

B sX—7K (CVVCV) HARE (0) Vi R e B=0.015, W *=14.733, p<0.001
X—w 7R (CVVCCV) ’E (1) Co FifgelF  B=0.095, W?=760.047, p<0.001

C 23R (CVCV) FREE (0) Vi B B=0.141, W2=536.127, p<0.001
2= (CVVCV) ERE (D) C Rl e B=0.028, W 2=34.622, p<0.001

D Xy R (CVCCV) FRE (0) Vi BRG] B=0.113, W?=654.898, p<0.001

=R (CVVCCV) FRHE (1) C: ¥ifelef]  B=—0.006, W?=2.395, p=0.122

242. ViOBRBEEOMEICIXNT 5 CoDFE

Co Fifgelsi] & & @ Vi £ 5 IR FUE % probit AT & W RO 7= FER AKX 2 1R,

2 (C) 1Xth#id 5 T ENIHFREEOLSE (Tr vy 7 C) OV ESTHMEMEL RLIZHL DT
bbb, Tz, BT HTFEMEETOEE (a2 D) O VORISR MEZ R L2 b 03K 2
D) TH2D, M2 (C) £V, CFEHFFHINE 2 21FE VI REHIBEE YA 72 > T
LZEMATEND, LLK 2 D) IZBWT, & TFEMEETHDIHEAIL, C Fifehs
FMNELS 22459 &b VI REHIWE S YED T3> TWRWZ L2355,

PeBRE O Vi OFERE O 2 EOEEAR FERE (0);, BRE (1), Vi FRfeRERH (#
BAEH) . Cofpfief] (ERIAR) ZMNAER LT Hr VAT 4 v 7S E 7T vy 7 C
L7 vy DDOENEIUTONTITT, EORER, GRIFEETZ LD & EEH
WrsR A TR DA STz, —F . Co BRI O\ TR, C IR 72 & il S 4u7-
Gl XA E (Co FHERF AR WIZ ERE RN B2 D) 2R Lozt L, C 2
REZLHWrEND L. C FFHIOZRPAE TRWNZ Lo T (REYFRERE (B)
X Wald 2 (W2) OfEIEFE 4 ([ZFEH),

(C) GHERETHHES (D) AMEETHAHIGE

125 125

w120 m 120 &/,ﬂ‘g
;ﬁ 115 ;Ig 115
110 110
g w0 ‘\‘_\‘ g s
#I 100 #m 100
"'E 95 HIE i
> o Z %

55 76 97 139 160 181

C2 duration (ms) C2 duration (ms)

2 ViOREHIEIZHT 5 Co i H D E  Co A FRETHAHBE(C)ERETHLBE(D)
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25 EE

TryZ A*B-C-DD5bH, TryZ D, T20L GMEETHILIRED VI DFREE
DHIBTITF LT DI, Co Rl 7 & ORUEZN RN e oo, T D O FERFE RIZEIE O
B 2 4 R E L7526k T 1 > % V7= Takeyasu and Giriko (2017), A#&IEA> (2018) (2
BOTHEHINTWEILOTHD, ZE0, LITHIZE TR SN T X B EHERIC
B DEMEZh AT, B E 4 RETIERT A VRFEO DO TIE AR, X0 —BrER
BN E DT D AREMER R ST,

7u v 7 D TORFEULIENE U WEHIC W, B S CHE MR 2 BT ok
L ATREMEE LTIE VI & GQORSIMPIICEVO T HE RIS 2R (Newman
and Sawusch 1996) |ZUXE Y & 63, C FRfieRFH OFENHIL L7 & WO AEEMENRZ 2 bl
Do ZORICE L TIdAm 2t sd THEES L7z,

3. HEEm

ARG TIL, Takeyasu and Giriko (2017) 23#4: L7z [AbZh IR, EBRT VA L 2 EH L2
ATHLBEINDINEIDERALNMCTHZEZAME LT EBRMGSHEE 16 4125 LT,
FH SRS QMR & B 2 14T 9 MR R 2 S Uiz, MR EROER, EBRT 1 v (RIE
DBEPFJES 2R TH 504 RN TH D DY) 1ITFFR72 <. Takeyasu and Giriko (2017) THE S 4L
T BEREE RN T DRV RIIFIET 2 2 L b e o,

SE Xk

ARG« MRPEZIT « PR (2018) TRE &RE DM I T 2 B BL R O R b R
ExPEzh R T3 32 Bl HAF FEReE R TR | 273-278.

FRESE - V72K (in press) [RH &REOITIZIT 5 RMEEIR & kRO 2 S Ok
Al EAZEIZ BT 20071 THE R RAAF e R SR A\ SCRHEfRD 19(1).

REEDLF - ZRFET - BAREE (2005) MEEOFITITKIT 5 56T - btREE R O [H 7]
9(2), 59-65.

FRRIGF L - BRI (1977) TE R OWEIRIMEE ) [HE (GHBGRE B ASEE 5)] 63-106. 4
B E .

Boersma, P. and D. Weenink (2017). “Praat: doing phonetics by computer [Computer program].”

http://www.praat.org/ (Version 6.0.28).

Newman, R. S. and J. R. Sawusch (1996) “Perceptual normalization for speaking rate: effects of
temporal distance.” Perception and Psychophysics 58(4), 540-560.

Takeyasu, H. and M. Giriko (2017) “Effects of duration and phonological length of the
preceeding/following segments on perception of the length contrasts in Japanese.” Haruo Kubozono
(Ed.) The Phonetics and Phonology of Geminate Consonants, 85-117. Oxford: Oxford University
Press.

Takiguchi, 1., H. Takeyasu, and M. Giriko (2010) “Effects of a dynamic FO on the perceived vowel
duration in Japanese.” Proceedings of Speech Prosody 2010 [CD-ROM], 100944: 1-4.
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P7

AN

AR (ERER) |, #fEke (EiEOD 5 ) 8 (ERER) |

{msudou, hori}@juntendo.ac.jp’, t-kagomiya@ninjal.ac.jp!

1. [FL®IC

FFEOREM I 2= —va VOBFRPAROEZNEE Chb—F, [Bbdk
] OB, LT LHRESN TV DRI TIEZRY, HFRICEDD, HBEEE VD
intelligibility DA%, Kachru & Smith (2008)i, [FEEEIZHIT DR LUV DR OFEH )

CEHL, ala=r—var LOBEEUNLFEEOE - OEERETHLLEE XD,

AARNFEEDOIEFERE ~OEFEHIT. TFK - KT, BERELZZ T VWAV
LEBMRLTWD, BB 2013)1F. AARARFAD 70%LL LA T - @ CHEREL %
FTWRNWZ EEHME LTV, BEREICHET LIPS - BROHLBEEREICLD &,
HEFREHFEZHELVWLO LKL TRY . BEHOBEPREHREOEROAEIZEEL
5225 EHE LTS (CERM, 2008), 55 _S5E L L COREOREF IO R, Derwing
etal. (1997)<° Couper (2003)IZ £ U A I TER Y | FFIT intelligibility O _FiED /R STz,

HA NS L BEEERRE I & D #EE 0 E R IZE L. Mochizuki-Sudo & Kiritani (1991)i:, ISI
(interstress interval)2S RERERE & (TIX Y A LHALO—D2TH L2, AANFEHEITITY A LH
NETRoTNRNT E &R LTz, ZHE (2010)1%, AARANHFZAEEZRRE L, HEO U XA
RH— B 1 RIS DT 0 Mk LTI U 7o, SKEBHIIC 1| AR L 7R
Fix, X7 7y bORY — U PREGERGEEE IEOWe, —J7, AARTREBERE %S
TR X, BB DA OB ENNEETH H Z L 3L S 472, Sudo & Kaneko (2006) Tl

FlOREFERTHREL ., DFFc2HLE LERERELZZHELZARAKREED 2
T N—TNC KD FFEOFH R 2B L, BP0 X ) REEREN/RVWISEETH, &
HWIRIOFEINBIZ LD, U XLERD FERFRETH D Z LRIz,

SEIOZED BRI, 1) HEREGEREE & BURGRER A O G5 S A ESIC BT 558
AFRONREZRNET D, 2) BFAAEMR Y — 0 OBGRIEE LR - 5t ). FfitdE,
PRI X D HREEBE L OBRE O 5 2 L Thotz, BRIICIE, #E & HERER
FADAER NS — o OB & G5BT 2 BUR T2 8 &l 3 2 H 9 L7z,

BAlEE, 6 EOHE & 7 A—TF# - FEAF ThH Tz, AV—F A X - FFEF
DGR« FIEEZRAV, REEOFEFIZOWTEE L, AL, BAREL REOEFOME
RESEE L, REEFROAERGIEEZEE Lo, BRNIE, 78 - BEORSORE I
0, FoEE, ARLVAL UXA AV M= a oL, AL, BA
FEE & OMLUR, MERA L, REAE, HE A, SOME, BORF, BOR.,

EziN
AE
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Rt > br—2 3 VOBLRDGEE Lo, Jg, 2IRAEZ £ L7z, 4
[ DHFFE T, 55 REE [0 D AR BE T 2 BRI R 2 R L7,

2. BELHBEREEZEDOEZEROEKIMMELURBZIFEOMRAIE
21, EEBRERE

ARHWFFEORIRF VL, D B ARNSGFER R & BORGRE 3 R D54 11 4 (JET) T, 3
FERIEE 6 44 (TCH: BVE2 4, &tk 4 4) & ZUGRETA 54 (STD: B2 44, 2otk 3
£ Thoto, HERRFEBRT — X D= 0I12, KiERGERESE 7V —7 13 4 (AMR: 5% 8
£, otk 54) & AARNEGEYIRFEEE 7V —7 NILEHE Lz, BARANEEIRSEEE
TN—T1k, WIMEERBRO WA 14 4 (NIL: BEE 7T8)THoT-, s/
JL—"7" NJL D2 TOEIC®T A ks DR #i1% 432 T - 72,
22. EERFIgE

H A A5 0O 355 20 % TOEFL ITP & TOEIC® Speaking (2 L VW lIE L7, & 5HIZ,
LRI, FEEE L OBMR BT LTc, BN — o OFEE % [E O compensatory
shortening (R} & £2#E=8), ISI FrfselefhilE, 99R AR D 3 BROBLEN G o8 Lz, FEhr
X (Table 1) #HE L, REFICL D HEHEEE LTz, ORISR THL A ML AZH S B
GUZRA L. ISINOEEEIT 1 HHi D 3 BHEICAL L, ELFERUIA S L ADRWEE
DE—HFEN O L 2 BEELL BICE TR D L THER STV, EXDGIRRTHH A
N L AD B B R[] DR 2 E L. compensatory shortening (& X 5 Fife RFiH O FHAFE R
A L7z, SHBREIZOWVWT, B3 EO#VIRL, 15 DFEE L 1~5)%ZHE LT, [
U FBASC A L. ISI (interstress interval) D REGEIRF S 2 1IE L=, ofrxig s L5
ISLIZISINTA b L ZAD2WEEI R —HFEN O E 2 BEELL RITE 7208 530 L TRERL S
ALTWZ(ISI), ISIT O EFHEIEL 1 FHi 6 3 FHUSAT 523, IS ITkE< ISI2 D EFHi%L
I—ETHY, 2 FEHTHoT, FXITOE 250 ISI DR 2 HIE L, ISI2 & B &
L7z ISI1 OFffseRsf] (ISI/ ISR2)Z7HAI L, B #ERE OFEEEHE DO EHUE (normalization) %
1To770 WIT, A RLADRWEER[0]D 7 4 /b~ MEFL, F2)ZFHHEIL7Z, FEBRSCT 4
SL(SL 3~6)T, HTRtBIL. “Peter” & “Peterson” |2 1T D EEAK LR DIR[0 ThH o 72,
BT Y 7 b Praat & IV RIS O F1, F2 OB 2 510 L7z, SR 12DV T,
A3 EIOMD IR L, 12 DFEFEEHE LT,

Table 1 Linguistic materials
ISI WO FEEi%

1. P/ete pl/ays the p/ iano. 1 [i]
|—ISI1—[<ISI2—|

2. P/ete can pl/ay the p/ iano. 2 [i]

3. P/eterpl/ ays the p/ iano. 2 [i] & #ER[>]
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4. P/ eter can pl/ ay the p/ i ano. 3 [i] & #EK[>]
5. P/eterson pl/ ays the p/ iano. 3 [i] & &[]
6. P/eterson can pl/ ays the p/ iano. 4 [i] & &[]
2.3. BRI MERBER

WeBp#E 7 v—7" JET @ TOEFL ITP O #4513 487 #1 (353~643 #1). TOEIC® Speaking
PRI RIE 125 5L (50~180 ;1) Th o7z, B e D413 1 43T 148 HiFE (105~235 B
FE). REEEUE. K 15,863 HiFE (6,250~33,750 HFE) T o 7-, ERLOFEEER O BERE
(Table 2) 725, T XCOEEMICHBIMEA R STz, FRICHHFEEE L 3ERE ), FofiflfiE &
TOEFL ITP, TOEFLITP & TOEIC® Speaking D AHBILTR N = & 23R Sz,

Table 2 Correlation coefficients for TOEFL ITP, TOEIC Speaking, reading rate, and vocabulary

TOEFL ITP TOEIC Speaking reading rate

TOEIC Speaking 0.468 * —
reading rate 0.787 * 0.641 *
vocabulary 0.786 ** 0.468 0.908 **

*p<.05 Fp<.01

ISIND A~ LA ZHH 5 REF ISR 2 RS Rl O BLHE 1 IST N O FEIEUC D 537,
JET & AMR RIZI3AEZFBR SN0 o 7=, NIL & Z 0 2 7 v—7RICiE, ISINO
EHEHIECRED O, AEAENBII S, [F—HFENICH T 2 g MR S [ T8l
£2 &7z, TOEFL ITP, TOEIC® Speaking, #tfifdifE, FEFEIICL VPE I NDHIGFE &,
A MV AZHE ) B ORERR L OBMREZBIET D710, MBI 2 320 LTz, R R
(1 FED 2 FEIA~OEMRNL, Mo 4 FEEE L EOMBEOMNZ /R L, FRCHfiEE

LRERENCHROFAR A R LTz (e r=.652,p< .05, REHJ] r=.641,p<.05),

BHIEDEL L 720 1S12 2 AL & U7 E 502 b3 % ISI OFfFeRs# (ISI1/ ISI2)1%
ISI1 NHFEMOYA, SHEiEICBP Y 72 < AMR & JET, JET & NIL FICIZAE %75@@
A7z, ISIL D3 [Al—HEENIZ & D 5A 1BV T, #RE 7 L — 7 TR > T D Z & 03Bl
SNz, IS 28 2 THEIOBE ., W& 7 /v—7 AMR & JET 13RI L 72\ 2R L7278,
AMR & NIL, JET & NIL BICIZAEENBIE SN (p<.01), ISI1 23 3 HHiOHE, AMR
& NIL, AMR & JET, JET & NIL MICIZAEENBIE ST (p <.01), ISI AAHEEF O

. HEIEACED W 72 < AMR & JET, JET & NIL BlICIZFEEMNRE SR (p<.01),

Fig.l %, 4 #¢8rE 7/ Vv—7 (JEEERHE TCH, ZUiife stk STD, KiEREGE 7 /v —
7" AMR, HARANFEEEAIRRFEHEH 7 V—7 NIL)D BHPERE I L 5 | if@%%ﬁi%7—ﬂ/
L7233 REE O F1 & F2 OWEMBO A Z2/R LT b D TH D, PIRFEEH O Fl I3RS
BIOMMORE L N TE <, £, P2 HIIRGEEREE & TR - 72, ENERDOED Sy
BUIRENoTc, ZOMMIE, MEIICARE TH -T2 (p<.01),
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7 N—7"JET 1L F1 i, F2fE & b2,
FEEICIEVMEZ R LTS, F1 L
JET |1 IRGERE S & ORICAEEITBE SR
Molz, —Ji, JET O F2 @Ik 84 X
DIZEWE DD, FEEEEE LV IHMEL 72 51
MABE SN (p<.01),

B (TCH) & #ipf/E (STD) & % bt | STD
3% & TCHIZ STD 12 b~ T FI fEAES | g v
2 CIEE S s T Y otm:ma%_L m

SMHEMB R 5N b OO, Fl1 E - F2 fi
HICHHICHBEEITBE SN o T,
IMEREE BV TS FIfE - F2 fEIZBIL
[FRE DN S,

24, MBBEHR
AEIOMZETIX, 59RkE

DT

% OB ARNFFERIZE 7 V—7 L KGER
7= (Fig. 2), [RIERICHBIGRIESA 7V — 7 & KGER
RS F2 ThH O, #IKEESE TV 5,
BEIDﬁ%igf

EA7RL7- (Fig. 2), #tflas F1,
I\ STD BEl

DRI END,

200
1

300
1

400
1

F1
500
|

600
1

pre
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ZOWVWTIE,

200

300

400

500

600

800

Fig.

T
2000

1 Formant frequencies of all tokens

produced by male speakers of four groups

F1

700
1

800

o AMR

2000

1500

1000

500

700 600 500 400 300 200

800

FFEZIZIIB O ENRLS Ao TR | HEER

BT 2 RIMER R WG T D, HE
umuﬁ%ﬁyﬂ/’—7 0)77 i%&%ﬁ%@ F1, F21
unn%%ﬁ/l/‘—7 D5 EE%&%%OD F1.

Fig. 2

AT & FEE

s L
F2
NSNS

TWRFIZR > TS D

pre
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o AMR

2000

1500

1000

500

F2 F2

Fig. 2 Formant frequencies of all tokens produced by male speakers of three subject groups before

and after pronunciation training
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F1 (Pre) F1 (Post) F2 (Pre) F2 (Post)

o o
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Fig. 3 Changes in formant frequencies after pronunciation training

FAIC L D7 7 v~ MEDZEALZ Fig. 3 127, LR OEBBSHFHANCHEENE D
INERRETT D72 HWERETE X AT - e 2 ZER & L7 v ik Lo b 5 BRI HEy
Wz, £x0O7x N~ T EIZERM LU, ZORR, FI EIZBEL T, #EREROIZR
IHE TR 7205, FIRRAT « AR OINRIZIAETH -7 (p<.001), £7z. ZEIEH
HbAEETII ol

F2 fECIX, TV HEREREO FDFITBE ST, FIFRAT - FE O FRBBE S
= (p<.0l), 2L, ZFHAEHLAEETH-T- (p<.05), & Z CHFTEMEOMITE % FHM L
7= & 2 A AR CIE R B AITBE SN o o2y, FIICIE TCH BER A EIC
KT LTWe (p<.05), E7=. STD BEIZFNFHT - Gl ORDBBEE I N2 D> 723, TCH
HTIHAEIETLTWE (p<.05),

25. EEHEIFECLDTHILTY FEEMOEIEDREIEZ

Table 3 Correlation coefficients among formant frequency changes, reading rate, vocabulary, TOEIC

Speaking and TOEFL ITP scores

Reading Rate Vocabulary TOEIC Speaking TOEFL ITP
F1 diff. 0.537 * 0.455 0.612 * 0.123
F2 diff. 0.001 0.095 0.006 0.237
* p < .05

FREEAEN, FIFZIC LD FL, F2 OJEKREOECEIZEHRT 2 0 ZfFt L7z, Table 3
\CHREE AESRIE & F1 & F2 ORISR DOES & OMBIREZ T, ZORE., HEEEA
FENEWVEEEIX, Fl O EERESWERINBIE SN, 72720, F2 [T L TiE, Wk

AR BTz,
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3. 4

HE L IR O REES ?%Oﬁﬁbk PHTIZEE L T, mEE O T~ TOFRERIZEE
BN ZED R S, ?a*“ff'ﬁ TITHRVAHBE MBI ST, REEREMRICB L. #8 - ZoEE

BB & REREREH 1T, ﬁ%%#ﬁm%n# BEBEENE W RSN, £,
REEEMER L0 b ISIEHE R E SR N CH 5 2 EAVRIBE Iz,

SIREE AR, PERCREER A CILAIRRIC L > TREMEN &< R0 | KEERGESE
Kﬁowfwé_k#ménkoLﬁt\%@m%m%i%3$02&ofﬁb\$§¢
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5 SRENELDITOVITOA HIBERFDOHERR

33. EE

U EOHBEEROFERND, LLTFD 6 RNRFALEBbhsd,

() AEREFOLE[y|Z 2T & LTHEEREZES (K5 o)EQ), (LB open
REOF XTI G EWEERTANCHE Z 27228, 100%[i[I2F7 9 5 D1 Tlde oz, Zh
X, AMOBERFEFITHAT, SLIE I CIIE O & 2 FLE O R B R S A o8
2otz EHERI S D,

(2) A LA open KD H & bl U CHIWV 2856, Bl D HFEDS open KD E X 100%[i] & *f)
ESNTWD, HIEIEFEFE L CTHE AT, SRE LERE 20T, S0l
DPHLOBERIES D Z &2, HELRLT IO THAH, ZOEHRIZEBNT, K5
DOER)DHEFERIT(HE Q)LD BIEFEERAEWE S 25,

(3) A LA open KD FH & LLig L CRIWV=36 (M5 ©3)), BHOEAED open FED 0.35
LU FIZ72 572 R10,R7,R5, R3.5 DWTF DA BNCHE Z 2 D RN KIEIIEK T L, R10
ERT 7N —T7 T, YIICHIESNDHFRIZT v A L~UL (ZOERTIE33.3%) 21
LR EIRoT,
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@) BRSNS EDEA (0.09 150D R5 & 0.04 {50 R3.5), [{|E[y|DHIERNED
S5HIKTL, Zoft) OHEENRKE L EFHLE (K50Q3) &A% AL, B nmE
ML RIS T5E, BAPRBHRIZIR>TLED ZENRBINTND,

(5) B mAEMN[] (open) @ 0.2 ff5~0.3 fFFRREEIZHE/ N L7238 Dyl ~DHED 50%3T <
IZELTERY, [Zof) (DFEVETIEARY) OHED 208 Thd L2 A% AL, (5
T A D3 B O/ NS AL OB 72 FFf. &I L CIZIERHEW 22V & b b,

(6) B O Z /s U2 A SRR O [y~ O E N HEME T E 2T E @m0 HE R
WZELTWARWERIL, AMOBREFOLE, [YIORE X ETOREZEISE L6, #
Ko TWHOIF IFEOM O] i cided, MlichohizXk iz, FEOR O (U8)
FHIEIZ 10mm A& ORZER S 5, A RIOFEERTA LBERH N mfEOM N MIb< £TH B
N DA THY, LEE QAT IXER 3d4mm & JAVEE 20mm OE S 2> TW\W5
(T.Arai, 2009), 2.3 HiD 7 4/~ NpHrOFER, T ARIFEFS & ST F2 O FREROPOAR
+53C, £72, FB3OF2 ~OHESENRRED 720 EOFERFERLZDOZ LK ENTND
LS,

4. F&O

R O MBS O AR OWT, HEOSIEICHT 2 FEBRIFEICLY, a/Fo L
T EAORE, bEORTT~OZEH, cBRAmED 3 SnHE SN TWD, LarL, £0
2b TAOBORIZE) 1250, PEETE ST LLSETIER] & OERBREND
D, FEHEOMRIBESCET AT — X b ZNEXFFLTWD, ZHICEY, EFE3ERD)
B b BORIZE] 1XHBRESNA Z 107D 0, 258, MEMEOERKIZHBWNT, alcDl
LONEL D EERO), F45 5%, TAri (2009) ¢ TC model M4 /i/0> 1B 0462 %)
L, BROHOmEEE X 16 FEOY — /L EHWTHEF L, EOFEEIRHEAE NS &
g Uiz, F72, [[&yla M & 000 2R & R oL EE O RIE AN K4 35 44 & g &
TLMREREIT o2, R, MEMOREZEZ2RE ORI SO cidia <, B
N CTHD Z EMRTREATE 12, 5%, EBRBEOUBIERFEEZEELZ ) X,
BERIET 52 TETH D,

& XXk

Abry, C. et al.1979, La geometrie des levres en francais — protrusion vocalique et protrusion consonantique. 10émes
Journées D’Etude sur la Parole.

Linker W.1982, Articulatory and Acoustic Correlates of Labial Activity in Vowels: A Cross-linguistic Study, MCLA
Working Paper in Phonetics, 60, pp.59-83.

Takayuki Arai. 2009, Simple Physical Models of the Vocal Tract for Education in Speech Science, INTERSPEECH
2009 BRIGHTON.

Victoria Fromkin. 1964, Lip Positions in American English Vowels, Language and Speech, 7, 215-225.
BPARE.1989, (Sl AR (BRRUr MR Egm) 55 5 7, bt &% EH AR, 80-81.
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P10

EOSHERE SELETORHY
HFH - SR W (A TR

kenjiyo.work@gmail.com, kiyoe.s@fc.jwu.ac.]jp

1. BRI HEER

REDFEICIT [H - B - Al L KIEN DR ENR DD, HEEOENAF FITHE « BE
DT DEREE CHBlAL, JEEED kitten, button % DFEX> (Ladefoged and Johnson 2006, 7
WA2017) , BAGERASF SO BT LE -7 OFFMIF [netnta] 0] (FH - Hrl -« ifi
Ff - FEAR2018) IZA LD TERIIERE ) & & 2205, BEDHESL S AV EERTIE(R, o
EREOENAFE (t AF) 1L, BAGEOETBEY AT ACZRINTME, <2t
HEFETIIHFERE LI BT (4, -tuw) IZRoTWEBbhs., Zo%HERED, f
FOREFIZIEWT 5 1558 ) BNEIOFECMFH S /R, BEIBEL, « HOMEHZR
ST E FERBEED IR D REHERDPHSL LT- L E 2 b, BROBEEMOFEC biak S
NTW5 (AR 2015) . Filko by, FLORENMUOBREFEIC LR LN, NRLT
L RO b O TRVWHEEZ b OREMN H 5. AL Z OMBEIZ OV T, §E
AT 2 A4S K DHEET —F OEFE - WEE ORHED DR 5.

2. Ak
21. @&

BE LI 1966 £ Bt ETAE T ERIK 1981 4 AW mE AT
ZZCOREEIE, B, SRIEOEKITIH - TCREOBKIEZ G LA A Th
L. BEOEBMEE Z L0, NEONTBEADOHLPET DFBHRERICH & O FHE
L L W22 BN D, Al CREETEME AR T 5.
22. EBRX

BETT 5 DIX1)D 8 DD 7 L—AD RO, t AFIZHRE(GS), WE(A,3,8), 2k
B1E (2,4,6,7) BPEFGTHIREICHLDNAIEKEETHD. WTNHIRORENHEHA
DO—HIT, REEAMOI ZNITHARRE R EfT S NTREO—HZ Lo L, BIROTEITLY
[97=o5T) WiEuwiz.

() FEBRLE LTHbWERo—8 (HHE) . FEBREEIT FARES.

D& IEEmoRRoOR LICEH (ErD) 2) BEIZ#E < BEERICEI Y T (HFD)

3) ZOBIEOLENCS Y (1) 4) Pz < RENZT (1)
5) —H&x D (PL) 6) S HIE = IR TOHHOE (ZH:SF)
7) {EIRIRE (= H5F) 8) IftfE & TANd 513 (fEfE)

23. EBRT—20O0E
W EEN A B2 5729, MRI YU 7 /L& A 5 A—E—Hxf%% ATR Promotions O {{E A
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A=V 74 (BAIC) TBIZR-o7-. fiFE L MRIZEENITMEML T2 D, B
XENENE, 1EB30POMRIREYE vy af, BHARZA IV THERVIRL I 720,

ZOMOMEREOERFREOHEGE 1710 7 L—2ORFE TR L (K12H]K) .

R HEOHEB OB O FIHE 72 & OEMEIL, EFEWAL OMZRE DS &, BAIC DEAINI 72 -
7. Fio, ZOLEORFEFLES LZ. ROGEILBEE LV EBZ VWO T, £FEBRL2
tyvay, ety raroippris iy, £4~8 b7 L OERT — X 2157,

Fpt v v g VI MRIZEREIZA L T & [FAE R EORMZ5< T 1 A 5045 L.
ZOMRIE Y= Ak, SEREOBRE O, Bl UERILOFEOEF % ATR
NOEHERTTIHNLGEE L PCM L a—F Lt~y Rty b~A Z7H) . 218 To
NRIZFEE DENEBROPNE 5L 8, REBROZITIZ OV TIX, ATR Promotions [#F4EZ2 4
BELZER ORREZITT (%018-54) .

3. BEEBORH

31. BRI EAE

F—OiEY, MEOFEOIREMN TEAEZ (nasal plosion) | % & 6729 b OERT 5
ZLETHhHDH. SMINEZEIY, Ladefoged and Johnson (2006:62-63) THiED hidden [hidn] % 5112,
OREN DA Z R o 7o E F NEWE N, REoZEBRIENRKTEIND Z L TEHIND
EHHEINTWD. AEDOT —Z 2o\ THED L ) e EEh ORI AREN & 5 )
EHERTD2MENH D0, 22 THHUE MRI A—E—OREBAREEET 1 B 10 7 L—
2 (0.1 RN T, WEEEHO - EAEKE LD XD LIXTERY. ZEXE, AFEPL
BAPAT 2BIET-E7EH D7 L — A2 62N 2 b H DN, BBIXZEDEATE
TIIEENE DX DD, 20k, MEEEY A I OEMRREEIINETHDL. =
ZTIEQOFIEIC LY, BEAL - ATEHOR D EORMEEHET D HEEH -T2
(2) MRI U 7 /v % A NE{EO 5347 FIE

) EH 7 7 ANVORRIERE SR L, xR 7 L — 252 HEET D

ii) MRI B[ 7 7 A VOB - 23 T A h &

iii) Q) D 1EH & MRIEE 25 L Tt 7 L— A 2 K5

iv) 7L—2a ki, AFE (RENST) , WEHEE, Fomils sL—2 (X15H8)
V) (iv)D b L—ZZFA L, ®EFL, RIEEO A2 RIE

(i)1X Praat (ver.6.0.43 : Boersma and Weenink 2018) , (i)-(V)IZ BN Y 7 h 7 =7
imageJ] (ver.1.520 : Schneider, Rasband and Eliceiri 2012) #F|H L Tk Z o7, () THE
L7t 8 7 L — DWIEARHITS, 72 & 20F TR ThiuE, FEFEOMIE O S ER S
N7 b= L& fE L), TINE6—EDT7 L= IOV T hL—2A - MEZFEITL
72@Gv). BROEELE, BEFLIZ oW I AL & HEERE O A EAREEEE (X 1a) , BIEEHIC
DNTIE, MRI TIIENRBE S NRNDOT, OZFOLITICH LTS EOHAETHL- &
PWVESGE COREREE L7=(v)(K 1b).
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a kAR THA | #EADOARO b. AKI#H A BIEEHOAEEO
1: MRIE{& L— 24, BAOERIE D)

32. #BHR

HIEiDOHFETH LD SOOED, 71 —AZ L OELEARDT-. X 20 FIK
D TR A-DOB O EORZELE LT, . RO OX 2b1Z, fEH5F O [netnta] I
DONT, BRUAHEEZRBZIo7-#R% LdT (Yoshida and Sakamoto 2019 L V) . 1
Zielal, 11[EIOMY IR LOFEEE D Z EI2E D, MRI A— B —ORFAEHEDIK X
WD TWERbDIL, %&EF (VEL) EHiE (TT) OB N EORMZEOMIER E 52 6
Nz Enbnsd. 728 21EXK2a IR O[ma] (B 1-6 7 L—24) X, [X]2b [netnta]D[ne]
(F 127 L—24) TIE, #%afl, piEOMANRRICERSN, BEREHSIATHD
ZEMOIDNRDH. ZOEHE, K FET-8 7 L—A L [netnta] D3 T L—ATIE, %E
fL, ATESFERHCPAE SIS, 25< R 5 8-13 7 L— LA, [netnta] #54-5 7 L — AT,
AIEOMEA IR ST EF, BEAOHODNERL I, SRBAENETTND Z LPHERS
o, R1anZ oA I 7IZhi-d. FITHEEL S Ll OFRTICEE L, 2kl
FEPHEFRF SN TVWD —H T, BRATBBEIBHAI LTS, MOERGEIZONT S AR
DRI BT,

g "] 2.
o © T T T T F—¢—%
1 2 3 4 5 6 7 8
frames (100 msec apart) frames (100 msec apart)
a. BEEEN (KA K) D IR (N=6) b. @BHAEFEE D [netnta] (N=11)

2: MRIYTZ WAL L L—E—I2&B, %27 (VEL) ERIE (TT) OBIOEORRIZL. ##% MRI
DIL—LFES (100 msec.Z &) . #HitdmILBE O E (B pixel). ZhEFNY M ZLAIEDFHIE
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4. FriwbrfE O
41. BRI IR ERE

MRI ZEE OFRVEERIZ LV KRERENHEAET 5720, MRI LA —E—HEREOEF L5
R D347 ﬂ%?%&w._®kbzﬁfumt;9k,MMﬁyya/ki%_,ﬁ
RUERLOEROBEFEDT VA NGRS EB o (MFTKIZEERT 3E, FEKIT4
FIRE) . ZAUCKVBEOEFICED L) REFBRN ED XS RIEFThH Lbivd b,
FTNENOEROERGFM O R =389 o TV A BETT S, ZOEEDD
JeEE (EH - AR 2017) , wHAE (B - Bl - ik - FER 2018) L ds7e UAHETRE
FRMOEZZIZEZLEG). MEO—FlEK3 I L.

Q) B ELOFHERRIOMBEEZIZTEZ LIEXM (X3 OXEES X4 LIBEOKHR)

() AT EHOFE (XHE 1 : preC)

(i) ZEATEHEORE (X[H2 : preV)

(i) #—7 v NEHEOHEHXME (X[H# 3 : closure)

(iv) BASHAR A D RO IS A F 5 £ TOXE (X4 : VOT)

(v) SR X (XH 5 @ postN)

(vi) TR EEi O & (XM 6 : postC)

(vil) R g ORE (XM 7)

SPAEROABEKE ENANZIOEND()DH E, TRERESCARY har T Ak
THIRE R, & XTI R SV AERALND. HESEKRSNEZ 2 LT ENADZ
DIDLD, FEAEDT—AT, ZObéD, ESEEEKE TCOLBNRALND XM (V)E

TIHETFOEA LT TRAELND., ZEXFGEVYE LT, 2TORMW)EXBILEZ. [H
RO E P RROEGEIE A T SEE O REETICLA LN A, FETIIZOXET, M
3OXMADEICFEHIRBDALND BN Eed. WIS T OXMICHH RS
372 <, R BIRANA B (FHE - FrH - ik - TR 2018:146) .

i

300 \i' T
_ \ ‘yl"“g‘w
S i -
- 4
323.7 326.1
Tt
1 2 34 5 6 7

3 BEERMEZEZOH. [ #HEELTHMT SHIE 1(1-8) D—HD
([tekatnno:s]|DXE: FE K, THRD[katngo] A XFE 1-7).
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42. #R  FXEOHFREERESEEORE

X 4 1 ZHTEIG) DO X)) 2> B K RE(vi) DR R O FEEIE &, NT Y T OfMEE L CHRE
HokHEZE (EFEFER O mad BI%2 X % : R Core Team 2018) % L7 . & DFEHEIL,
BN [FAR D Fffehefl N2 — 2 LT . AL EFEE3ILD, TNThOR' T X O
PIERGERFR 23 20-155msec. 72 > 7= DIZxt L, Z 0 2 4 TlX 27-530msec. & EERMICE V. £
eIt E LB UL, MSMAtE, SPELBOSLS EAY £ TOXE (RIE O X (v),
X 4 T VOT &Abr) 138 <, BEEOBPELBXEIZOU X 2 I2kW (5H - 5.4 2017:60
DX 10 DFER L LFEL) . F£72, closure, VOT X2 DFL LT —R_R—RNEV. ED
2 L OFRrH OLE) (HEOZE ) OBBE I 2RI 2 & Bbhs.

|
700
I

mean duration(msec.)
100 200 300 400 500
I I
R T
=
8
i
8
w
g
mean duration(msec.)
500
1 1 1
L E—
=]

. 209 &1 2;3 34!9 ,
| 1 Rk e 190
g 2
o o J 7
preC preV closure VOT postN postC preC preV closure VOT postN postC
segments segments
a. k77 K (N=24) b. F& K (N=32)
B 4: EEFEROFGREME (FHYE). BRI 4.1 HDQ)ESH. BEAIE msec.

SRR ERTOMASEXE (XFEdGD) &, AfEOE R FER & OReir M OFHEB & B L
7. ZTORER, JATRRE (KRBG)) , #hioSptnXE (Ky) , SoIc#EkkT 51
B (X)) OFkRREEDOOLWEICAEREOHBENA LT (=792~ 916 :
ps<.000001) . —filL LT, i eoMmXzMsIicLldd.

° .
7 o o . &
° % 8 . .
S o
2 4 T e 7] . ¢ *
> >
& o ® 2 8 4
S & e . ST [%ee ."..o
1% ° 4 % F3
B s
8 - g -
2 I P
T T T T T T T T T
200 400 600 800 200 400 600 800 1000
posN posN
— TR —
a. kA K (N=24) b. & K (N=32)

5: B DB R : 33 =posN (X (v), 2T =closure (X f#(iii))
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SEEGTR D, 3720 IRWEIPHIZ 072 2 B e Frge R O IEDFERRIE, HREECm S
SliEA N7, HiIZEDEHIDEIC L > TEEFFLOREIDBBE L LHT
L, LWORRIFAOBRRIZE D B LD DD, AU SRS O S IR O H14E §
HE L TWDZ bbb, FEEKO posN (X 5b I =22fifi)) @, 600msec LA T & 800msec VA
R T 2RI O BEFRFERICLALND. WROWED BRWITEK T 2 AT6E
PERMDANZBILD.

5. F&H

REZERN 2 4 O F & FBROREZ R LR, UTOMEN L.

4) AIEA (BIEE) O ZHER Lo E R iicd 21 E (RIBER) RAbnd
G) BB, @GS LITTRR T DO CRFHIERTH bbb

(6) HHEFHZOFRIFHE AR S, ThENUMNIEDOHEZ L)

LU ORI MTRERSATIC L@ L CA b L7z, MERRHGIEOFAMO® S, FAiRE R
MEFFS DM &V D, BEEA ORBICERT 26080V a 02, fOSES S H
REFR L D720 s LIS fli N2 — 2, BRI EZ b O L 2R d 5.

BEE MRIEBG O - 52O T, IEARERK (ATR Promotions) , JbAfEEd K (H
FIRT) ICZHrZ2BY £ Lc., AR, BARPIRES OB AR B RE (HAL
FRF 17K02692 [ SFEE A EEMIC I T 218 S EE OH BT 2B 5 a8 oF
ZRREFH - HHED) OBE S T TVET.

& XXk

BORTER (2015)  TRRoEFs ) [RELIEST 13, 55-77.

WA SRR (2017)  TRBIRERE OREERIC AT 5 TGS @ 5455 L RO X
77y MEUEEMIER TRtk X1 39, 47-63.

W TS - AR - FEORHE (2018) T HAEERE TS O SIS B
REF NS — > OFF T RAAE FERE 32 MIEFERE TR 144-149.

Boersma, Paul & Weenink, David (2018). Praat: doing phonetics by computer. Version 6.0.43,
retrieved from http://www.praat.org/

Ladefoged, Peter and Keith Johnson (2006). 4 Course in Phonetics 6th edition. Stamford, CT:
Wadsworth, Cengage Learning.

R Core Team (2018). R: A language and environment for statistical computing. R Foundation for
Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

Schneider, C. A., Rasband, W. S., and Eliceiri, K. W. (2012). NIH Image to Imagel: 25 years of
image analysis. Nature Methods, 9(7), 671-675.

Yoshida, K. and K. Sakamoto (2019). Articulatory coordination of nasal plosion in Fukui Japanese

and Noh performers: An MRI-based investigation. 4 f7 B & F S ERER QH9H) .
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P11

HEEREFEEICISBRET/EVIDOME
—HRBET I EUMICERBLT—

T &k (FERtbmiRsy) « Ak B (FFREF) -
Bk —5L (EERiike A ARRERE 2 —) -
B (EERERRES M BASUER T v % —)

wang ruilai@yahoo.co.jp

1. [FL®HIC

B SRR ERORE I REEORENEE BN S FH 2001, p.67). HARGETH
FOREOMEE L TREETEIONT 78 FTHDH E SN TWD (GTE 2017, p.62),
SFEFIZL D BAFET 72y FOBRHTOWTORSEE, 25 (5% 1995, FEAT 1996 45)
AR FH 1999, F 2017 %%) OMEI HHED ST E M, AR TR OmEIZE B
LT - EROFERZMET 5,

2. HITHAREARARDERE

HARGBFEFICLDZ T 72 oMREIZEA LT, THRAEGET 72y hoOBEERY 72
R (52 1997) RNELFHOENTND, ZOT A MI3 ST TEBY, %7 A T
DIVTW D RFRILI~5 HDFEM 24 TH S, 7 A b VIEHMFEFE T, 13530 E L THRTR
ENb, TAR2E TZHUT_TT.) & TU, T2 OXHF TR SN THRO
o OMEEEZ D L TIRATHHDT, Z7AR3E Mblelid ol En9H L
D FTMOF K GEEEHAL, XBEER R THHDOTHDL, ZOT A M HW, Hkx
REEO AAGEFEEE G L LT, FEEOBARGET 7y NARICET 283170
NT&EZ, 2055, NEFERGEGE O BAEFEE 25 L LIEFRICIEANE (1995) .
BEAT (1996) , fiki%E - VEIA - #5fh (1996) . fikis - £ - B&AH (1997) 23 5,

il (1995) TlE, W[EGFE « 9555 - 77 U A58 - LRGEREEEH I L D [HEGET 7t
VIFOBERY T A L] OF AR 1 OFERICOWTHRE Sz, dERGEEREERE O EAR
1£60% T, 0%, 3% 4FOIEEENEN>T,

AT (1996) Tik. kA T O REEREERES O A AGEBAENC L 527 7 v oM & m
W IBEEOT 7y MllE COBRERZTHDD) OBRICOVW TR Sz, MO
IEALT 2% T, MO ELERIL 4% TH -T2, HFOIEZR T L VK- 7228, (1]
EOMERMPHRE E DRV EITND Z D, MEORIZHEBENR® 5 2 L AVRB S,

15 - PEIA - A5 (1996) 1. HARTEEOILRGERGESH 54 42 XM THREGET 7 &
YIROBERY T AN OF AR 1~3 #HW, MREREER LT, O 3T A
BRA LT B IR 52% T, 7 AN 1~T A b 3 OEZFERIL 57%. 46%. 54% ThH -
Too ARTL - AL, 2 MO EERNEN—T, PR, 2B T ARELZ N E by
-7,

filhif - B - BRATL (1997) TIXES SIS, (£ B ALAEERERAE A 54 4 & AR REREE A O H
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AFEHAEI 194 D2 L DT 78 MR ER L& 2 A, fFBALGEREEREE L3 7
A R &R A LTERIEE RS 52% T, AAGEHENE 2% Th o7, £z, HAFEHAENOIE
BFRNIAE A AL RGERERE SRS O AU AR & IZIE AR CTh o 72

(HAGET 722 bOBMERY 72 b ZHWEFELSMNT, FEFERGES 265 &
L7727 7%y b OMEHIZECITE (2003a,2003b) 3% 5, # (2003a) Tik, AAELZ LH
WedH7EE, FHHE LRWEEE, BREFEFERBORWKFAEICED 2 HFEOT 7
T MR EBROERDHE S, BAREHFELHEOIELEER b - L b E< . HARGESH
EEaBEOELERIT - & bR otz, Fio, EORES RERICHE RS O FEZ RN I &
<. BRANIE o7, ¥ (2003b) (XX, FHEOT 7y MARKIZOWT, FEE
FROBLELOBmE L, 7278y FOBEWMYIZEIT 230 ORKIZ, FEENE YT O
TROXA IV T TERL, By TFOREAEFHERAS LTHZLICED2bDTHDLZ
EEHBMNTZ LT,

VL EDFEATHEIC B W TCIE, PEREREEGSEICL D7 7By MAIRIZDOWT, Z O
R0, Ty NAROEE, FEBORBLR IOV TRMENTEZ, L, KOX
HRRESNEENL TS L EZ LD,

(1) RGEEIZOWT, # (20032, 2003b) (IFMEFRGEN A N TWDEN, THAGET
72y FOMERMY T AN OMETIEIT X THEMETH 72, AEMELZXRGEL T
DL R (1996) ITHE SN TWD KO I, FRROEENBND EEZX BN D, 1E-> T,
HEERRED, FRHEICL > TREFBEHWDLZ LICL- T, LV EfERT— 235605
EEZHND,

(2) AL BERICHONWT, [HEET 72 FOBEERY T A M 2H0VZ @O
ZETIE, MAZFLT 72y ML LTH->TW5, # (2003a, 2003b) Tik, FA L2
BN TOHT Ledd, MRREICBE 2 D 7202 BT 2381 7e < . FIEIC R 8
WEE D,

(3) 77ty NARIZBIT DHBOEEIZOWT, 1% (1995) TIXEHERE « 555 77
VAGE  ALRGERGERE OT — X BRA L TR LTS3, hoWfF7E ClxBme I fitiv
AN

4) 778y NARIZB T LT 72y MUOEBEIZOWT, THEGET 7ty FOME R
DT 2 BT AHFZE T T L OMBEICOWV TR SN TV ARWIEE A Z < (2003a)
TIL 2 HAFEDO AT S 7z,

VI EOMBEE AR E 2, AR CTITEERELMREE LT, PERENGEEEICLDOH
KFET 72y POMTIZE L CTHME L, #eT 78y MUOEEIZOWTH LT
HZEEHAEMNET D,

3. A&
3.1. RERXMRE
EBRA SR REE 42 55T, £ 2] N3 z2nehimBos v o7z 1 6k
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~AHFETH o, [E) OB 3MEELHE L THEFHE, 08 TEEFE |, 18 [F0
FEJ)2M TEFVE 3 TEFFE) 0450778 MRS D,
3.2. ERBHE

Tl hE (AT, BAE) 1, PEORFCTHAREL EHKET D | FEDTFA 24
(BE 9 4 Lotk 43 44517 3%~20 %, “FEIFn 18 k) Th o7z, WAHITEERFIIA-
T D HARFEZ IR LiAD, FEBENFEREEICHENT 6 22HRRE, HARMIERERILZ2 )
>, MIEORGFIFISTFEThoTz,

3.3. FE

77y MRERTHEDIANEE L, FERREEICEE (23] 2o T, B
EEARFELTHHAARAABUENEBO AL — RTHA LT ELOTHS, BT 40 KT,
HAGEEF T2 @ EZ R > TEBY ., HRBHEB IED  TWALEThHoT, FED
B2 83511 SONY D IC L 2 — & PCM—MI0 2 L, > 7V v 7 J& 5% 44.1kHz,
Bk 16bit (R E LT,

BEBSGEEOE I~y RARCZE LT 1 BT O8RS, IROMEEEE T 6 ol
BRI D o T, BIEITHEFEN AL TEOIN TV S EERRICEEALTH B oz, [HIZ
FHEE THRAGET 72y FOBEIY 72 ) ICHET, HAOFICITHMES2EE, 77
Ty MERG D LR LIETC T 2y e B ) BRRATLOLIBOR L, T BV
NMED T2 LI L7256 1%, BEEORZOIRA O BIZ 7] ZFALTH b o7, i,
SEBRIE LL 285 T— A FE i L7z,

34, HHAE

T =X O HIEZ, ETWHABICLDEEOT 72 MEOH B L NE RN REGET 7
Y RERUTHIUL 1 A%, BARNUZ0E8EMNG Lz, 42 SR Thdn, oy
ST, N—t T —VICHEA L IEER AR Lo, RIS, BEOEZE, HERIOE
B, TRy MUIBIOELAREZEH L, 778y MARICBT LT 78 RO
WEIZOWT, WA ZFREEZHWTHRE LT,

4. FERLEBE

2T, AROIEEE, MEMOEER, 77 MIBIOEZERLEL WD EE THEE
ERORL, BELTWL, 778y MAREROKERIZONWT, £10DEY THD,
41. 2AROEEE
BIROFEEHRILTI3% CThoT-, [HEGET 72y hOBEEY T A N OFEOWIE
RFEBRGEE & TR D08, ARFTEO LRI (1995) OILREEREE D 60% £ 0 &<
BT (1996) @ 72%., filiE - 45 - BRI (1997) OIALRGEREERRE O H AGEHSR 19 40
2%, TE B ILEERRERRE O RUE EATRED 71% S IZIERBETH o 72,
42, HBBIOEZEE

HERIOIEEZRIT 1 H5E~4 HEET T 83.3%. 76.9%. 68.1%. 65.6% ChH-71=,
RAOMBOBINZT 72 IR OIEERIZAEZEZNH DDITOWTHRFT 5720, 11—
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RIRE LT o7, TOFER, | HFEL 2HFEOEZRRNIHGFEL AHGEL VARG N L
N7z (o (3)=44.61, p<.01, Cramer's V=.14), ZDOFERMNS | EIRAICHFEOHENZ <
RDITHONT, 7278 NROEZERENTNDLZ N polc, ZOBRBITHE N L 72
HIZoNT, 778y MUIOENHZ, €y F FTROGEEGIARET 52 LN L<
BRHIENEZDND, 1212 L, LIHEEE 2 1158, 3 55L& 4 MR O IEEROMICHEEN
RN EDD, FHENEL DT Iy MR OEERPIRLZIZ TN LD TlERnz

NG o7,

K17V EVIMNERBROEEREESTR

mE 7By FEEL EEHC (%)
144 0 7 156 122 (78.2)
1% 156 138 (88.5)
aF 312 260 (83.3)
24 0% 156 126 (80.8)
1% 156 110 (70.5)
2 7 156 124 (79.5)
a5 468 360 (76.9)
34 0% 156 118 (75.6)
17 156 89 (57.1)
2 Al 156 118 (75.6)
37 156 100 (64.1)
aF 624 425 (68.1)
447 0% 156 119 (76.3)
17 156 96 (61.5)
2 7 156 103 (66.0)
37 156 97 (62.2)
47 156 97 (62.2)
aF 780 512 (65.6)
BIRDOAEEF 2184 1557 (71.3)

HOT 7 MBI OFE = EBOS R 3 5 X W IHE 52 4 =156 5k

43. 7O FFIDOEEE

Ty MUIBIOIEEROFEMER 1 IR T, T2y MNURFEREOT 7y NAK
\Z52 DB AR 720, (1) R BERE, fEil BeiltoIEERICHEE
WD, () R, e, FEf, BEENENABNERLZLICk, EE
BNFEICEDDLD, 3) HFHEGECB T 7 72 MR (08, 178%) OIEERICH
BEND L, BENEIRF LT,

(1) P, @, hEfl, BRMOEERICEEERL DD, 2RI 57004

SRR : 1 4EE~4 fARED 0 T

SHERY 1 HARE~4 fHEE O 1 A

HER 3 HRRED 2 A 4 fREED 2 AL L 3 A
Bt 2 FE0 2 B 3 HEED 3 M 4 EED 4 Y

R S
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TRREEIT oL E A, FHREOIEERENIND 3 DOT 7y ML D EEIZE N
7= (@ (3)=17.94, p<.01, Cramer's V = .09), FHILDIEZELRNDEmNE WD T &I, B - N
B - Bt (1996) & fikis - 45 - Bkt (1997) LR CMERITH D, 2F 0, EHREUIFE

FERIEEREEICE o T HERV ST WEITH D L E 25, Z OB, RRE (FEEE,
fEi, BEE) 3y F FROAEE TREOSGFTZmITHET 5 2 ER0NETH L DI
LT, FAREEIE Yy FFEOFELZTAHB CENITIE L HETE 2720, FHIT
wﬁ%ﬂﬁb%ﬁmtwkﬁzgmé

(2) FAREL, BHEA, FEE, BEEENEIICEWT, R D 2 L TIEEERN
BEICEDDIDERFTT DD, 7278 MUIZTEICHA “FfREEZIT- T2, T DOREE,
AR & E R O EA R TITAEIC L 52 AEEIT 2V, BHEE T 1 MEED 3 HEEL
%%i@Q%%ﬂ&ﬂm<M£mmmV;%L%%£Tiz%E#4%5i@&(mlﬂB
p<.01, Cramer's V=.17), IEZRENFREIZED T, ZOENS, RILT 7 MITYH,
G VB EROST EINEDLLIEAERD D Z LN p-oT-, HEM L BEA THEZEN
RoND0iE, 42 TR L5, HENEZL RHICo o TY y%TM@%Fﬁ%%f&ffé
ZENHLLS Dl EBEZOND, FAETITHMBICL D ZR R oo -0k, F
BN EDOHEIZB N THRE MY 0T Wiz £ B 2 i, FEild, %%ﬂ%;@9%3
e amc L7 7y MUITHY | 42.THRRZE D123 E 4\ TIIEERDOIEER
WCHEEBEN WD EEZ NS,

(3) HHEGEICB T LT 7y MR (07, 1 %) OIEERICAEEND DD, &K
AT 70, 1 HEE~4 HREOWMB T LA Z/RREEITo 72, TOME, 2 ML 44
FETCIXEBIZT 7By MUK D IEERICHERITZVD, THETIE IR 0R LY (2
(1)=5.19, p<.05, p=.13) , 3#[3 ECIZOM & 2 1R L (2 (3)=18.08, p<.01, Cramer's V=.17)
EEEPFRIZED ST, ZO/RENL, FUHEKICBNT, 7278y MLV B X
DT ENEDLLGENDD LNyl THHEETIEL 1A 0 8 X ) EEERFEICED
STEEBEE, HAHE T, 1H4AFICBWT 1RO 5D 2555 (68.5%) 73048 (31.5%)
LV EREICE L (b - IR - HEM 1999, p.124). A > 7 v FOBERER EDORET,
EEEN A LD HBICNE L0 TIERWhEEZLND, 3HETIEHAE, 1 BoE
RN 0L 2 R E D FEIEDN S TN HON T, AFOT —Z 720 TR 5 =
EBHELWOT, A% EBITHHT OXNER DD LEZXD,

5. BnYIC

AW TIE, PEEENESEEZRICT 78y MaRICB T 2L T 78y Mo
BIZOWTHRI LTz, TORR, BN LWHEEOT 7 A EIRDIZ< WD &2VR
S, PEGEREEFEE L o TUERAAH E R 0T WA, W7 72y MITHIK
WWERVHERY LT INLDLLLERHY . FUMBIZRENTTY 7t MUZ XV R
DT INEDLLLEAENRDD Z L EN, MEWFELZXIG L LIZHRTERIZL > OREN
oo ZOXIRKERIZT 72y MEFRET LRI, #EEIC L HRFHOESST 722 b
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DOFROMEF 72 EIEHTE, 778y MEEOERIIZ L D2n b L EZX LD, 5.
Ty MERICEIT 2L T 7'y MEOEBIOWTHRA LTV FETHD,

Bt

TR TN T DT BRI Z 02 ) TLE VIEHB L B S, AR, SCHE
FAFBTIITEE - PR (B) NESNAAGEFEEET T — A 7 OREEE - /34t & WEB BT
By — VBT GREE S 17H02352) , M (C) [THARGEHE O RICESWIZ AR
FET 7y MR OB GREE S : 18K00682) IZX D EDO—EHTH D,

S E R

fifEEZE (1995) THAGEFEHEBICLDHFGEEY 72 FoOMEIY @ @EFE - %55 - 77
v AGE - ALRGEEE OE ] [ 7 5 B AREHE T2k FE RS TRE] |, 165-170.

T (1997) THORGET 72y FOBMEEY 7 A M 12250\ [T21 #fido B AGE S
FHBICHTC) Frra TAARRE #F7E8E3 3575 SRE0ORAERS MBI 5 EBRAOHTIE
F— LOFRR 8 AR AR RS E] | 179-200.

BETEEA - PAVRATIE - ABSEA - N (1996) THERGGERGERR S ISR EGRET 7 ha Y
5B < D TAFRL 8 FFRE A AGEBR T ERS THiED |, 67-74.

B - AGSIH - BT —OL - PEVEATER - hE (1997) TAEGEREREREE 12 & 2 HULGE
77y MO ITTEF S B OBREREICBI T 2 ERAFICI K 8 4R TR R EE],
13-21.

Bk —a5L (1996) [7 7 MO E M EEY - ALaGEEE REE & 35 HAGEEETICH T
HHRFGET 7 v FO%E] [ER 8 FE AT PR LE RS TRE] 59-64.

E R (2017) (7 7%y FEEDIDDE TF—=1 78k [ HAGEHE HIENEEEE]
24:1, 62-63.

B RS - BOARTE - HEERER - KRTERED (1999) [THAGERE 7 7 Ml : SGETO%
A & F ARG OB 52 [NHK ik SHbFR A TR ] 44, 97-157.

B (2003a) (BB ANOHAGET 72y NARIZET 256K : 2 MiEE s g
IS EFEEgED 10, 83-96.

BOE (2003b) BB ANICBIT2AARET 78y FOMR  FESFEOBEND ) [S3E
Fimwd 22, 1-18.

FHET (1999) THAGEFEHEICLDAKEEFEHAOFERERL T 720 MEBICET 5%
YRR - PERE - SEFEREE ORFET — XSV T [CEESEEMZE SiER ] 36, 89-110.

FHET (2001) [FEFEENRT 72 bOMRITE 2 5 %8 [HRH KT A ARGEIFEH
Bl X —HE] 14, 67-88.

E&K (2017) [HEFEREEEEIC LD HASBEG 4T 720 MER - R & B4
T FEHORE [Z LIZ0OREHZE] 18, 31-49.
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P12

FEVINET 7y MFREDOTZODT —F RXR— R L EEEE
EoR (N RY, ENLERENZERT) - )1l Bwk - ai)ll SA0E (B2 ERERFZERT)
umyurong(@yahoo.co.jp, nishikawa@ninjal.ac.jp, kikuo@ninjal.ac.jp

1. [FLHIC

EEDIE, BUANGEORET 2y b T OO0 ERT =4 N— A2 LT
Do ARG TITRMNCT —F N— AT DG L FEICHOWTHET D, RIS, AT —X
N—ZZFH LT, 2 HOFEER L TERZHE L TWD Wb HHE (CC Bl
&) ICB L TP oM R A MET 5, AETHR LT L FINAGEE, TEANZE
HEHIBRAZPLIEN SN T LOINESINETH D,

2. EVOLBEOT7VEY FRUBHBEEICEAYT 5HHEER
FBUANEOT 7y MR BEEROICHINTRNE W) RCIEFEEOEIZT—%
LTWo, LinL, 77ty FoME, B, E, 77t b EEAREOBEGRZR S
IIWFFEE I L > TEAEN I TS (L & L C Unir and Yu rong 2015 22 8) , fEk X,
B—BHICEEA NVAT 72y NERODLSIINERTH o708, 1980 FARLIRE, EBR
ERFORBIELST, 7278y MIFE—EFHICEESNTE ST, TOERITITEHitk
ERRARLTWD EDRENZ T ANLISDH 5,
FUANGEOEHiIMEZ V (B5) . C (F8) TR U, AARITIE, V, VC, CV, CVC,
VCC, CVCC @ 6 NGRS b, ZHUCREREOXNINMD 5, £ FANFETIE, 2
BEHiILAEOHE R ET 2003 @ THY . BET 256005, TOME., HHiIRIZ
TOOFENERETH I ENEE D (FEARO VCC, CVCC) —J, FEDOHROEHIEED
Abhd, BEHRICESTENELTND Z LIZOWTIFREEDE RIZ—H L TV 528,
ZOFHEDMSL L TEEINC R DI ON T, BEAR L T, RE RMRITK
DEITEFLDOEND
[A] BV ANGEICIFEATE (22T 2 [Er&Ek) AL CTEEICRD Z LiEd
LI ALEETHY Do VEET & TEMICRHENA LS (TBURE Y TLEE] 1964,
Jalcib 1962, Siinzht 1983, Kokebars 1996) .
[B] AT OFHFEFIIIMS L CHEIAIES (FKELIFRLE —20 ¢ [dn], [d1], [tn], [t1], [sn],
[s1], [nl], [In], [nn], [11] (Cinggeltei 1963); [nl], [Id], [In], [Is], [rs], [d1], [t1], [dn], [tn], [1t],
[sn], [sl], [sd], [st] (Nadmid 1986); [sl], [tl], [tn], [t"]], [xn] (Kas¢imeg 2006),
[C] B aFLEEE, FHEOAOEH I ZF-72v (KasErdeni et al. 1996), K7 Tffiioil T
WAHHREICIE, AT L 0H L TR0 O A%V (Nasunbayar et al. 1982,
Tiimenjirgal et al. 2018),

gk
™ML

3. T—3~R—-2X
ELANGEDOT 7y b FHCEOFFFOMEICE L TE, BRO—ERALTH
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R, EZTEELIT, COMPRYRONERET DTDICEFT —F X— A G
HZEIC LTz, TOBE, WETHT —F =L, T 7By MFRET TR, HFEEIC
BT 2 RICIRIASFIHTED X OITREI LTz, AT, 207 —F X=X |22\ T, HHi
MEOMBIZERZH TP LT 5,

3.1. HBHEYRFb

KT —HZRX—=2 2%, T DVERGEGEE I LD HEOFRA LT EF, B XS
G2 T 5. HEE %ﬁ%#%@%ﬁ%®ﬁ6%fﬁ‘mbto$m®%ﬁﬁ
bleoTE, EEHMEEICEEL T, EAMD 6 A MEETE D L O ICHEZERE LT,
E BT, AT C LIE LIZEER S 4D . VCCC, CVCCC HiEa2 A5 (L 5bhd) H
LU X MIINA T,

32. #&E

AL 20 L 3040 MRDF L AT 2, GEF 12 ATH D, TXTHEEAVANT,

1 ZINT Y DVRIER S 11 £ IFNE Y 2L ) v IVHHE T, B2 DVEEIEEEOHE
EZTTENEHTHD, 3 NOEEIX, ENLEREMZEFT O EET, 9 AD&EEIX, TEWN
ZORFOEETIT R o0z, WEIZIE, ENZEREWIFEHT Tl Edirol 4-Channel Portable
Recorder and Wave EditorR-4, Sony Condenser Microphone C-357 % . WNZ il K% Tl
Onyx-1620i Premium Firewire Recording Mixer, SE ElecTronics, Cool Edit Pro ZF|H L7z,
Thbt 7V T EBE 44.1KHz, &-{UREE 16bit THE L7,

FRAECIE, BEEHAMT 1R 2 FEOF v U 7 SUSHDIAATE 1 HEEFE L TH LWL, 2
Nz (HZEWT) 2[R DR, fiR, —DOHGHFICOE A Lafa OFF’ 6 b—2 15
bNDZ LT b, BRI T U F LR T D, Fr V7L 8 MEMEL TR, £0
D5, Fy VT LEYFHEEOSERN [FE+RE Ho0E THE+FE] L2560
ZorEMT 5,

33. 7/ T—v3av

I T SNTEEFICRHT DT )T —va AW d 5, 7/ 7 —3 3 >3 Praat
(Boersma and Weenink 2017) C{77¢ 9 ,Praat 7 / 7—3 a3 VB TH 5 TextGrid (2. 1D J&,
Word Ji§ (HGEE). Segld (/EiHEE). Comment)ﬁ%gﬁ J5 (1158,

ID JE Tl %5 (v V7 XTETHEEL TV DLGHE, Thvaxahal) OXEITK L,
{2 DHFEIZ — _dbéfght4%®ﬁ%mn%ﬁzé

Word JETiE, ZZ CHMEINTWOIHGEEZ T E LTHEZD, ANBIURBEOFE
PEIND 728, F-ULZi, IPA (International Phonetic Alphabet) Cit7a< . & 51 MBE
(ZEFR L7, ASCH LT DI S LD F R E VD, T U 7 L& FEFE L T D X[H
(Z1F, <CS1>,<CS2> L\ 5 TV 535 (ENnZh, v U 7 XD/, BXEERT),

Seg JEIZIT UL HEEZ MR T 20T 2525, 22 Clk, HFEFRLITM., fighZ7 v
ZHWD, flix OHBICL Y pEEERAZRETERWEGAIZIE, TEARFEGFLSE 2 —
2 DIEIE TR 7 (A - 59l - A1 2006) THEREI LRI, EHEIZER
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EEDDHZ LI T, BEOSEIEE D U~ TRESET L (BET7~V) 2T
60
Comment JEiX, 1EEEHD A M 2R THETH D, HEMIZITHIBRSND,

- D x|

File £

106.372638 0493815 (2025 / 5) |106.866453 124761560 1.256000 (0.796 / ) |126.017560
1015} 1014 1
O
-0.9852| 09864 i
5000 Hz 5000 Hz 1’ . 1500 Hz
' i
1352 He| : R 1818 Hz
0z 0z > 75 Hz
: 4 5 ) B 1o
& " = "" 1095 " 125/ 2840)
2 # T0:n # s 2 # <cst> | Tom <CS2> s
s g T (1370) i 4 o 2739)
4 < y i< Seq M . i W [Seg
3 #<cl> T I 0: I n #<cl> 5174) 3 i m,A,n,W: <" 0: In 0,Lj,W: i \6679)
4 (Comment 4 (Comment
0) 0)
0.246908 | 0493815 [ 0.246908 0475313 | 1.256000 [ 0475313
106.125730 [106.125730 Visible part 0 987630 seconds 107113360 2121 119202 | 124286247 [124 286247 Visible part 2 206627 seconds 126 492873 2569.254247
Total duration 2228 232562 seconds Total duration 2695 747120 seconds
Al n e | s b || |1 e ( uuuuuu = o[ an

M1 7/7—2a hl:
ENBEEREMAE. A% v ) 7 XITEDIAA R

3.4. RDB %

WROFEM 2 @mO D7, THARGEG LSH 21— 32| RDB it (s« /N& 2014) 2%
B, ofiig) TE#H) TEH) T5E Lvw o BERRIAROLND 4 DOBMEREL
729 Z T, RDB (Vb—va Ty —4_—R) ZHEE L, T—F_X—2FHE 2T A
& LTI, SQLite #8:H7 5,

F9. Lk 7T 27— 3 % L2, Phone J& (43Hi% &) . Phoneme J& (7532 /&) | Syllable
JE@ CEHifE) 29K 9%, Phone JBIX Seg B ORA 7 L BEISNZHDOTHD

(GBI E ORFZITEHRAMEH T oW g, BIEGFLE S 45), Phoneme JEIX, Phone fEIZ%f
L. WVEE T IVOBEFRTIL~OER, (i) GO 7~ OFIER, SO % i LA
% S 415, Syllable J&I%, Phoneme &, Word J&, 3 X ORILEIER L CTRW B HiFHFICHED
XAEREND, FEL, 4T LbEHFEOEY ICEH B ENS LITRSF, BAlck
STIHMDOEHREEZ T REZ L b5, 20X REAICIE, Comment JEIZHEITELY
FRLTBL ZETHRLT S (A y MBIZESNTW A HEEINE TR, TEfFELY b
BREENDZ L ETD), BEHREDEREIZOWTIE., TBULEL TLEE] 1964, Jalgib 1962,
Stinzht 1983, Kokebars 1996 2,

KIZ TextGrid 75 RDB O 7 — 7V EAERT 5, KA (T5#iE ) EH] [ (55D
DT —T MMz, ZNENOEN A EIBEMT TR LT —7 v (BFRT—7 )
LHET S, BRT —T7 NV ElAEDLED Z LI L D, BEOBEAIZE D D M%) iy
RAHATIe 2 DI DT D,

4. FlEEISHT - CC FHEEE
FATRFFEIC ISV T, CC FHIEIEICR L CERO & LTV 2V DI, () THF0HD
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HiZFRO 20O\, (i) 556, EOEnEki LT CCEFHIZ/Dn, &
RThbD, THEOHOERZROIRVFEE 1L, HEPI L TRET 20287,
L ICRERDH D LT 5, AT =2 _X—A Tk, B FEHLUBROEREN ALY
277 ABESNT, »OHICHLEZ 2 WEA, BEORKLEEX T, FEDOHD
HitiEZRBD TN D,

KF =B R=Z) 5, CC FHiEEZMB L TH LI, AENE 3 4 DA FOL, FO2, M03)
DT =B ERBOMBLET D, 2 NULEOFERICBIEZ SN D CCHEHOARY EiF 5, M
DOEIZIE, YO FENERICHNTZPERICEN T EZXAT 5 (e, FEEEICEN
CC BHfilT. MR OGS & T %), F—FF 0w [nn], (1] 1%, A EIOSH TiZHbiau,
REBAERE R 11T

F 1 MHITRO Z ERFEA D -

(1) CC HHEitEEDAERBEIL, frE GEP - 3R Lo Th, EFLFHEICL-THA

¢ - o o I

%5,
(2) [gx], [sn], [r1], [t1] X, 3 AT —XIZH@E L CHlIZE S, 2, FBPICHEERICH A
C %,

(3) AT CHRET S - A TS SEED 9 B, [Id], [It], [s]PIMIT R TEENT
BY . & BT, [rx], [m], [40x], [17K], [{tn] 23720 > TW 5,

4) FZATHIFETIZ [n], [1] REDFFFEVNEEF S TEMHELHRT 5 L OWHARH 5
2L [rx], [7k] Vo EFE A FEOLOEHIED b D,

5 fEmESEDEFEE

ARRTIE, EEOPHBEL TCVDEE L INEEFT — A _R—ZADOFG & IO T
WL, T—F_X—2&FH LT, CCHFHMEIZ OV TIHAICIIT L, TOREE, L
ATAFFETITELY BT 5 Tuviguy CC FHEIE D FEREDI W DB HNI 72 o 1o, FRITHER
WEINTZZEDRV[r] WL THELIES T E B FMEE SEMER X LT AR
RO THDL EBZZBND,

ARIOSHITIE, 3 NOFEHEOT —ZIZRE LR, 4%IF, otz er—4% (12
N) WWIRTF A5 FPETH D, SHIT, CC BHEIMEEZIT TR, C X CCC BFHitgE S T D
®GLE LT,

it

Ty ANGEOFEHEEICET S C B E A VWL W NTE L FVRFO R —,
R—04 7 OmMKITEH L E T, AFFRILENLERENIFEET 2 — S A BRE v & — O 3]
Wgtray ey N Ta—_R7 ) 7—3 a3 Ok - b - HEIC BT 2 JLEEFTE ) (2016-
2021 FEEYD R T, Flo, AT —FR—ZEHETDHICHY, AWEMHEN HHRIE
HBEWREEE 11 0] TEEBANE Y cn—v v 7)) OBfEZT £ LT,
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P13

Mora timing MR Z&
KVr#E (A — « U A= 75T

otake@e-listeninglab.com

1. [FLC®HIC

20 HACOFIT AR HE, EREFHEFORAINI K E U2 5% L7z Edward Sapir X°
Leonard Bloomfield 72 & 23U - K ERSFEFIE. RMOSFE (k7 AV B, 77V
B, TIT R EDEICLTFERFRVEGE) I L CENLSFEEZLRTH7 4 — /L KD
— 7 DFEEMESL L, SiEFORIBICEHE L2, 2 OEBREEICEHE R SN - S35 # Kenneth
Pike & Bernard Bloch (X% #im DB iR IMT N Z THEHAGGOBL AN O LSENBE LEHT S
BED Y XL OBERIZHKEL L 7= .Pike(1945)73 F 7 stress timing & syllable timing @ U X A O il
EHETDH L, Z 05 FE£ITIE Bloch (1950)4% mora timing % 218 L 7= .Pike @ 2 > D &I
ZHEH 2HEKVCER SN H 20D BT Bloch 138772 FGEZ 72Nz 72
DDZ DB FIR R TV W 51T F I HED 5 E A E SR (syllable, stress, mora) (Z1E %
1) 72 IR 2 3 5 REME(isochrony) 72 D LS A fE 217 2 2 L TEELSHED U X A0 EH
TEDETHIGERAZTRE L72.7225, 1980 AR E T Z ORGEA Ef T 5 72 D DI R 72 FEFE
TR SN2 b OO+ 725 LA 15 512 B3 Z ORGEIT 20 AR I AT TR 7s
PERIZHL > TR 5472 (Ramus et al., 1999 ZH#).

ZOFELEEDO Y X LTS 3 0OHFEILIFEILR > TH SRFECT HF RO EIC
BT D0, ZNHDOMEIEH ML EKO X 9 RIS E2 5 2 503, FEREIZER 25 Pike D
HEEIIAZICH I S5 73, Bloch O HEERIZIRER TdH 5 .45l 21X, Abercrombie(1967)i% Pike
DOHFEIZISNT 10 FSEEOMFEEIT > 7203, Bloch D HFEITXMN SR THDH. £72, FiLEE
DY X LIZEE9 5 SCHk T Pike DHFEZ FOMTHR O Z & 32\ (Patel 2006 2 #).Bloch & fFE
ZHARFELZAMRICLZZ EDBIAMEICRIT D E WA H D OIEMENTH 575, Bloch
(1950) XK EFEFE O EEBEFE TH 5 Language (I S NT-im L THDLZ b5 &,
AAGE P L SREIC L DREEDNHE SN TH Lo, BEFIIRSN TS .20
W DBNIEFEZ T X DWFRE T D2 < RO TIEHR VD,

ARFERITZ OFEFEITFEIL Bloch OMFELENIERT 5 Z L 2HOMNCTHZ EnEL
LHMTHD.LLTD 3 SIZER L TELZZITH .5 1L, Bloch XV )72 2 Si8FOHE &
A& Z T =D b, 5 21, Bloch 1TV \0 72 5 HAGEDHE L iz A LT\ =Dh, 53
1%, Bloch @ HAGEDHIFEIC K L THOFFEFE 1L ED L 9 54 52 TWeDnThH D,
D 3REMGET 5 Z 12X 5T mora timing O HFED E D L 95 2 TRE SNz D h,
ZIITEINETMEOND ZEDRRVEBMRREIN TV D AR E2H 6T 5.8
HIZ, ZZTHOLMNTR-72 2 L2 EICZOMGEICK L TH - 2RICESE | Hiknz
R D,
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2. KRBEIREEFLHAER

FELSIED Y X LOHRNMTHOIT 20 AP IED KIEIET R T
TR I 3 SOBEA RO D
21. T4—=ILKFD—UFAKDEZEMRE

1 OREIE, 74—V RU =7 ZEROEFHEMETH D, Z O FBENTEDSLER) 22 Fe
/% Edward Sapir <> Leonard Bloomfield T 5. % DM ETFHEIIRANSIEDA 7 +—~ 2 b
HEEET — X ZUWE L CTRBINZ2 O LR Z2ITO b DO THDH A v 7+ —~ 2 MDD RE
72T =R E/DTIDIIA T+ —~> FOEMERICHER T2 2 &0 6 NEHFEO M
ﬁﬁﬁﬁéﬂk
2.2. KB E —RKIE LI-EEMR

2 0)%11//? T, A SN FIECH R R OFE RSO L L TER
(Linguistic Society of America (LSA)) Z .9 5 L HICEFEFOHBEZ A FITRAHTZHD
#HE DY (Linguistic Institute (LI)) 2% E L7225 OAIRR « EEIZB b - 7= D% JeBEr
724F9¢%# Edward Sapir X° Leonard Bloomfield & T ¥ ., Kenneth Pike <> Bernard Bloch |% Z 41
5O CHER SN THEH CTH S (Hyneman 1945: 436-437).
23. REL—KESI-EEAR

H3ET 4=V U =7 BROFFEMIEICHE B LIoKERREIT 22 HF AR Lz,
Kol BT R T B L OBUERED NEEIC L D IEMINER N ZEH LI, ZOHNEE
BT E D KENOBEREITEE TH D &5 2721941 FIE R KR ZhH T 5 &K
P 13 K A (American Council of Learned Societies) (Zffj & 237, LSA & O 1A %
o, HE & BREEEEEORE LS (OEE) IZHR#k L7 Intensive Languages Program M BA%E

SETE. BRVEER. BEKRREZGT) 2FAT LI.20 70 r T AORIEHICHT- -
7= DX LSA DIFERINIGIC B - e FFBFHE CRBERRO 7' 0 77 AFBIILI THER S
Bloch 72 & — D #F S 5L 7M1= (Cowan 1991: 71-72).

O EHEATOR

nnb

3. Pike & Bloch MEELEED ) XLDIFERDZEL
2 THRATRFRE DO T Pike & Bloch 3T 72gh LEHED Y X LDEKRIZH LTI

EFTHRLOND I ERRDSTARRILENRRELILD.

3.1. Pike O#FRAE

® Pike ITAVD + AT 4T VEHDEBERT 44—V RU—7 2R L, 28 OEME
EHEELED, FGLEED Y XLAOHRBEMESFEILIFE L A ViEThH o7z iU
Pike IZE > THEMEFETHDLID T 4 — /L RU—T ZREEL LBRWERTH S.

® Pike [FEEMETHLMON D WK LICKHE L SEFE THH Z L bl S B0
LD Y XL RBCHE 72 EOMERERM L TN EBEXBND.

® Pike X Z OMEBLCERICK LT isochrony 72 A&z fE D) stress timing &
syllable timing M#MFEZFEE L7223, A2 Z Z TR 7 U X A OB AFEE 27

REFEICHIET 2 2 & Zfm L2 IlClME S, FoRaicskA bl TIERWE 9 Th 5.
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3.2. Bloch MFELEEDN ) XLDOHFER

® i, Bloch WlEXGRE LI-SRBIIRAGEDO HAGETHD. > T, Bloch I£7 14—
VRU = DFECHESNTHERD AREERFEL T 05E 2 v 74—~ b L
SREEREIE LT LIl D,

® Bloch (1950:91) /X HAGED SHiA B LIofER, RHPBEET 2R EH (RS SR
FEBRDLO) BNEEND D HARGFOBRITR) 5722 5 FHi TS N D &R
ST,

® Bloch (X2 D HAEDOFEH ORI Z LERHELH T2 /I THREIND EMIRL, 20
BAZIEH T b A S v 1 — i TWN D X5 RIERAHIG 2 5 2 % Liffimo T 7z

® U ZZITHARINZREEMIN B 5. T Bloch HAMRMSFETH D HARFEDHHTIZ
BILTZDXd Rz 8 KT o+omi L A2 H L TWEnTHD.

4. Bernard Bloch M 4 D& =

Bloch 23424 L 7= mora timing i%. #% H & 25 H ARGEHE O HAD SHE LI k@ L
TWEbIT TERW R AEARELBEDLY Z2RF2 X 912725 2O RKHE &0 5 85K
DOFERITEE 72U, LUF TlE Bloch 2N HAFEDFHE LMD U X ADFEHEZEITHT- D K&
A S 2 LB D 4 00EFITHOVWTHI LS.

—WREEDOE R EZRLGE, BEEROFBIMENRIBEE 725, 20T 6 Bloch OB E £
&K ERE TS Language \TYRH S T2 2 R ORI 72 FIC A9 2 L A3 T & /2. Bloch D38
PaE g (Joos 1967) & KFaEF2 50 JHFIEEIH T FL 3 (Joos 1986) TdH D (Joos Id Bloch @
SRR OYIMERE» DB E R, HERM LA THD) .

4.1. EFEIRE (Joos 1967: 4)

FOMEED 2 SEEHEAE - 1907 4 RA VB REEEL 75 N Y RBR 3 E UTKE -
Za—I— 7 HTHAERZ, 1909 F 2 %) RAY « Ia0~VIZBEL, RAYVFED
W - PEHE 2T, 1919 4 (12 %) KEIZR VR O EBF L2 KFETZTD.
ZOEERENOIL 2 SEBHERE v U ERSEREERD.
=>HEHOBARFEORGEIIAL v 1 — M2 X ICHEFRTE 500 Lty K

42. SEZFICEIHHMBLEANE  (Joos 1967:4-5)

®  JMEEDFEY: « UMD D SREF ORI 0 1929 4F (22 3%) I W ARFTHIF
T BA B4, 1930 AT SCEAFZE T MA BUSG. FIZ ) — AT 2 AX VRKBETT A
NT v R ETF N~ VEEREREE SRS, 1931 4 (24 1) —=—F— 7 i R TH
e SN D LI TH v~ U RER S REHEGEIE L KSR 7 0 2 = 7 FRAGRE &
TR Y27 FAUNR=LRE, T CERBFRE T A=V FT—7 D
FlEET5.

® 19334 261%) ==2—A VTV FEEMHOT e =7 NO U —4—"ToH -7 Hans
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Kurathga 2% D7 T U L R CHRFESCFHL O RFEEAE & U TRER.1935 42 (28 %) [A]
REDFLFLE —fREFETF T PhDEG®, JFLE N A Y LFEOHMZRE T 1940 4
(33 7%) ~1942 4 (357%) WRDIELFDIEIR.

® XEBOHSFHHEDA L 7+ —~ 2 PO EEERZINE, b+ 27— FU—7
DlfZ 32T 5 (#2112 1937 4E LI ¢ Edward Sapir @ Field Method i35 CTo V8 4 %
FeEd%) .

=>Bloch %727 4 =/ FU =27 I1ZBT 208 FEITEEREE & L CoORELSICHET

DbOT, RAGEDHZEESUL L BABPEIDORMEELE L DT 4 —/V KT =7 D

XMGEE T, TP HEE M Lo ROERIEIFHA SN TN D L IXE W E.

43. BAREBELOEHLY D#FEHE (Joos 1967:12)

® Bloch 2AHAGFE LD D K 51272 > 7o OITFELHIRIRIC K 258 RSO E) 58 1B #%
7> 1941 4 12 H 16 H. Bloch I% Hockett (Zi£ > 7= EMTT 7 7 RKFEN R T RENAAR
FEOMELRET 5 L WO FEREHG TR, ZWITL2TPELTLL TS,

® Bloch TKEFEFE OHERE % %17 T ACLS (AMERICAN COUNCIL OF LEARNED
SOCIETIES)D H AGEMN LD 7 x v —L i) | 770 RFETHABKHAARGEHLE DS
077 AR OBELHE & 78D (= —/L KF T Bloomfield DB E %15 %).1942 4= Bloch 1%
7T RFORETFHEMER LD,

® Bloch (X, 1943 FEN 5 1946 4F £ T2 — /L RKENITED LT KR EOE T A AGENH
77T AFBHEYEOER & 0D, BENEIL, (1) BAREZ LIRS IEFOBLEN LT
THZE, QIO ERKICKELR O AAEETHE Y 1 7T L%,
“The Japanese basic course for the Armed Forces Institute was written by Yale professor Bloch,
Eleanor H. Jorden.” McNaughton (2006: 158).

® Bloomfield & DRIENTRL 722 Z & T 1943 LT iBF OB OML 2 15F7- 15, AR
T LB S 1945 FET— L RZBHHRICAK L T =2 T 2455,

= >Bloch [T KE DML 2O T AAGED AGEIZEAT 205 « ABFOBEEHR L7250, W

O HAGEFE L HARWIE ORI L AAGENEE L o7 2 LT D DFED A 7
—< 2 NI BIRTZ AR D T mora timing Zf2ME L7 2 L1272 5.

4.4. Bloch @ &¥Ffh

® Bloch ®F{EIZ-DV T Mary Haas (1978 interview)idgz LM L Cuv%  (Mary Haas I3
Edward Sapir (Z— /L KF)D FTT 4 —/L KU — 27 2SR EFEFHT 1935 i
PhD % 15,244 America Indians D53 H7 THfE A 281F % & (2 UC Berkeley THRED
LR EAGET 07T LORBE L L THREEZHED L1963 FFREHEFRIZREBED D) .
“Bloch was definitely more interested in the theory than he was in the language. And he was

not interested in culture at all. His Spoken Japanese was criticized in that regard. He didn’t

have the levels worked out properly. He had never done any real fieldwork, except on
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languages are involved in linguistics, but he didn’t really think it was necessary to pay much
attention to them.” (Murray 1995: 167-168)
=>Z @ Haas DN E LW ET 572 51X, Bloch 23428 L 72 mora timing 1% H ARFED 147
RHEEZRCORRE VD L0 b Pike (1947)DFE E 5B DO EE T E OO0 B R 1 &
DY Uy FEORMEHE & mora DRAMRMEZ B L7212 /20 TR,

5. BE
AFEFNT mora timing ZHEHE L7~ Bloch 122\ T 4 DO A HTLT-, T OH5EHE . Pike 23

WEL72 mora timing DifEamlIAM B O AR HIRIILTOT EITWTE TEZRUW O T2V > Ramus

et al. (199DITH1 D A AGEI R TR E A B E R 72 FC mora timing LRI % OFFR O ATREVEITAFE

TETDHDTHAI, LN TIEZOMBEITK > TELEEIT.

0 ELESEDIRLDEFRIIMETIHEIE:
HDEFRITFEEDHIT isochrony 72 DONNIETAZEEIEE LN, URX LD AT A
TR B G THLZENOEEFOBLENOEBRIE B TO0LERHL. T bbb, HE
5 5% HIZL CHEFOMN TORERERIRI L EB R E RN EE 72000,

® [T HLOIE mora BESITHAE:
1980 ER~1990 RIS OIS FE A ORI CRESEMBI I 2 AR N E E2. 21
IZEDE BHEANDBEIZEZET DL, ZHICE BT 25 R oA T 0 HEIT 2Ty
WZIEME L R T—E T 20D R | R—BObDITTER T DBE 1 o bH LT 2.
OO HF THEELREENI I Th . A AGEORELH Hil IR F OBEAZIZ mora 5L 503 H B
TLODOTIOREZBH T DEVALBEIDEEZLNDDTIFZR) (Cutler 2012 Z ).

® EHEHIOHITH mora BEADFIE:

EHHi (CVV R CVQ) IR IS 2L R AN 2L REDRRICE T
category perception 23 E U7 B4 2 mora EE A HBL 5.9 72b b, EHEHITHB W TE mora
BHRICEDV R LN ERTHEEZ LS.

® RHEIFHID mora HiFUIM S FHICHISH FEE
A AGELIAN O S REIZ A ARGEEFIEROUX LDNETe NS OHIE X, ERE2 OB DR
SEMNA[RETHH. Telugu 3E1Z syllable timing & mora timing Dl 5 MELRINTWAN, ZDJF
IECHREED TS,

6. #him

20 50 -131Z Bernard Bloch 234245 L 7= mora timing IR X RiRB 25 b O Tho7- &
SO I %% 2720 FE RO O BAL KA 3% mora timing DG E XFF 25 2 L xR #EET
HDTEH, AARFEORBEEEHMNIC mora BFERADOMBLAZRET L, ZOKENR Y XLz 4
WO FTREREBRHT 57 513, Bloch DEERITERNH 5.2 D 7=0HI1Z1%, M7
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AR SN D EE O E TidZe < . WHYZRMAIEICBIEZR &5 mora BEARL & U X L DY & iR
TX 572513 Bloch DI2Z & [RIEOFHANAIEE & 72 5 O TIER W,

SE 3
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B OME EFIconT
HAEFEZASER milIEN

HAEFE YT 1998 4K, 20 UL Eich 7z o THEDSEZMFHF LTI WO F Lz, L2 Lad s,
AR, #AOMBURIIE E ZCEADK L AL TE D, T CICREEUMBOESERERERT N 5K
BBIGELTWET, REDAARI I CH -AAHEBENT 2 2 LIIRELHE L VO TTA, KELD,
Ry - G L H AR A b - 3 S

MEFEEORSTHIMELH Y £ L7z X510, KREROMBUINEEE D O RFIREICH Y 5, F,
WEFEE & SFEEII AV ITA v vy —F RS EZ AT & TR FE2D 22 L B TEE L7,
FEB I SFE TR CRHEZEELTCLEVE T,

PoMBlEefto TR LT, BREESDINELZBELCETHY, FEEICISBICT v —
FEEMLZ D 2T, Faih [EHEUIE] OHRBARIC X 2 TR Z4E 1 BlIcd 5. & EEITIZHIR
BAKDEXZ & )L DR EDONEEH - ICHEL X L7,

Lo Ledi s, WEEEORREZH T2 L. Eidd Ko RIIBENTH . RELLUK, BEET
MEORFFE L, BECHMBEABELTLE ) e PHEFRE LY Lz, MBEELLDORKDFER
FERPEODFALIC L D ) RERDBATH Y, ZOMHABFERESICKE L Z LI TEEEA,

FAZ, FROEMEF - ICEL-LE, BINLEFRESEBME LT L2, Z0b REED O FEi
TALENRH L LWL, AESH 26 HOBESICIREL, BRA%ZEE L2, 20% 6 H 1 HEED
MEBRICOE ETREZREL., MH—BoBREZ WEEFE L,

2020 £ 4 H 1 HEARE, HAEFEF2ORBERUTOL BV ICEHEI T T,

Iy

We5E 2 B 10,000 1 (BI7E 7,000 )

EEEg= 13,000 [ (BIZE 8,000 1)

FEAE R#2E 5,000 [ (BRYE 4,000 F1). @EiAELUF 1,000 - (EE)
Biluag = 11,000 4 (3R7E 8,000 [)

BhaE 20,000 M (JEiE)

#aE (Fa%) 7,000 M

EABEIARBME LT OB LRI T 2 -0 Ik T 2 BRI, FESBEKRE S 23, HEIRC
BOWVWTWAVWKREDZOD AT I —TF, HMEL TS0k, IFIEREROEMREICH 258
FHEFICL2BBEORBTT, ChICEY T2 5ERE - HfaB Ik, SEENOLHETRE 2B
BIHITEICE-T, HETOEEEZTABINL ZERTEET, HILOEEFEICOVWTIE, FELWE
WEREBAMSE L LT,

BHICHDEEI I LX) I AERLBR20FEL LIcbzo THREDOREZMEE LTI WY T L7225,
DWICRFIUGEL E Le, RBELEFICOE, AT 0 JHEL SN2 BT 2RHETT, &bk,
SHEIRBEME LT OMRICKET S 2 e, FRMBLENDO KL AERT L CTT,

(201947 H 25 H)
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