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1. [XL&HIC

BREbLREEFEEIZ, B0, BY . BELAREOKFGOMEI 2 2 - 82 &
5 eV D Z LR O OEE STV B (Tickle 2000 i), — 5T, BlE ORI REERE &
LIERIGEREHE O TR MM A H 5 Z & bME SN TV, EIFEFORMBIZIT, Fo
S RS -ME - FERESOESHREERMIBEEL TV 2 ERMboNTEY ., &
SREIC L o TEOH RS B 72 % (Johnstone 2001), Campbell & Erickson (2004) T Ak 4
REFEBEEICH L, BRHIZFHIL TIANY 735 W) EREIToTo e 2 A, BxDE:
A T TR —F ISR R 5 7o TR U T BT ZERBIRESN., 2O XD RMEOM
ENBEEF R OB A ST ARER D D LR TWD, BARBEHEIZBNT
1T, BB S OB XY M (S 1996) RO FARBLEEN TS LO0, EIEIX
B2 LD THDLDIEETHMLENRNE W IHIFRFHEPNBEHLTEY., BAEHEOH
BB WTEIEORH, R HbONDZENIFEAERNEEIND (M 2011), ZOD
e, AAGEFEHBEICLDEEEFOEL, MREICOVWTIEIINETICTHE Y £ D%
PITOITZRhol,

AWFZETIZ, 2oL EREb LIC, TEFHELNGEL T2 AAGESEE (LUF JFL)
ZAAGEEFICEENDEE 2 K EOREME CTE 200, AAEFERIC L EES
FOMENRET D0, £, FEHEIZRE ST WG S Z AT IOV TH S 79
T2 x2HET D,

2. ZTHIR

21 BAEBEFEEICLIREETFOEL - R

HEIF (2001) T TR MFKES AL THHEY) T8XH5A456) [25 T 08 %
o Tt X TRy THE] MRy TARL A L) 6 DOREERGEOEHIC
WTHHT LTz, ZORER, EARBEEE =3 L F—OFEERZEN, TRD ] Tt o RS
Fom<, M) Tidfmb/ha<, RERERNRD LN, Al (2001) TiE, %1
B ORI TR RS TRV LW BEFRO REFORWNT ] & TIEEEOR )

— 154 —



J1 ZoWTHNTEITo 72, [FEEORIWAT ) OB NS AWM ETOE y Tl
BT DEFRORWNT ) K B2ERNR S, THEEORWANT ) ORKKFRE & &5
HOREET DEFOMOT] ZVRWERRTWDS, 2 00RO HZERF -8, =
NIZTTH AARGEORIE G FELIZIL, BEFEOE v FRF— o ROFeH, FORE IR
RKESBEHGE LWL ERXThD,
22 FEAEBEREBEEICLIREETEOESL - ME

TV 7y Hil (2006) 1E, BAGEFEEN B0 THELA) TRy TEx] T8V ©
ST OBIEZIAD THEE LI [T T 2 ARARGEERGEE. 7 AV W RGERGEGEE . WE
FEREREREE ICH VT H BV EORIFITHE S D DOMNITHOWTHE 21T o 72, £ OfER,
T AU T BERERERR AR O IR ST O BERERE A ISR BRI m o 7o, HARRERERERE A
DIEEFERRE B, T ARABRE DGEOEKR L RESTFIC L 2 FROMICER%
W27 THAI EBRTVDE, ZOBICE, T80 T8 MEx) RERRSI,
ZORKIZE y FHREFOREIBEUL TCNDHZETHDHE LT, IHIT, [HELA)
& TEEW ] BIRFEISN DS, ZOIRKIL FO i/ MEDMEWZ L & FOREIN/NhINT &
L, Fo. BEREREEGEEIL Y ) IZOWTEERPFICENZ & bR,

Ak (2011) TiE, MEEE) MR @S, T8e) Thid) (heidd), T o4
1 R CERM) @6 > 4 & filigaE & L, Mk LEERITICE Sz Ty &
EE ) DEIFIZONWT, B 7 NBARFEEEE 2RI 21T oTc, T DORER,

el WS ERIGEOREANEETH D Z ENbrole, o, 77y MIOFEIZL -
RS ORI O HEL FE 3 70 2 WlREME, S DICIEBRROR WA E TIIRFEDT 7 b
T B D EAE OREE K EE T & 2 FIREME S R S T,

ZOXDIIENFEFEED AABEEFNORIE 2T T D8, REEEE & AR O & 78
HHNDA, HEFOREED HAGEREE 5 OMRICHET 2w Rett bR S,

B2

l

3. BARREBEFAICKIHIEEER
3.1 R E DU SR

Z < OEATHRICE N TIE, =7 v U PR L EANESN (Ekman 1992) 2AHWHH
TWD, AFRICENTIIMOREE & L<ET s and MEx) & i) 24
MHERSNL, BEEICHEESND E@E SN TND ] (Calm) ZBHNL 72 (Tickle
2000), ZHuc kv, TE0y &y TAEL A ) 0 4EEEZ 5L LT,

FNGEIL, EEF (2001) 220, HEEE RN D OG22 R S THEE OIS 2 %
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BT e SN OEARTE—REE], VNEFSAL TRA>) T12 B [530ho7z) &%
WL,

IO DORIFEGEEEZ 4 4 0 AAGERERGE (D& 24, LT IN) (2, TELHRETHEAD
OPEICEEZ R T ORI RL, BB L H 1 NUTHE3MEFEFLTHH o7, 1 H
HE3RAZRE, OFE2RHAOREZRIMEL Lz, ZOX5I12, 3t64 F—27 2 (4
x4 A4 44) ORIPE & IR LT,

3.2 R E Dl & E IR

FIPE DML T 5720, kLT 64 h—2 % T U X NI~ X, 54D IN
WZRE, 4 DDEIEND 1 DRSS L ISR Lz, TOME, BEEEEICL > TR
ZNEWIEEER G LN (TEOY 70.0%. 80 ] 763%, TE LA 68.8%. [k
88.8%). 64 F— 7 AT EZIEIREROHIFEE & L,

4. FEANBAREFEEZNRE LI-FEIREER
4.1 BEEREER

32 TR E 2 W CIERGER 21T o 72, BREFIITERELNGEE L, HAGE
HIT 5D, BARMIERBRORONKRT: | B4 14 4, 2 4 14 4 (HARGER B N3 64
F).3FA 144 (N2 AHE) BLUBEA 144 (N1 AHE) THhY ., Gt s6e 4 Tholz,
64 b—2 & 16 BT HOT U F LW~ Z 4RAT 2 LTz, T EH ORI RO
AITLZ 260ms IO R SO G EZ R L, £ D 600ms #IZHIEE & #25 Liz, fE OfEr
%, 3s MIOMETLARFM 23 T 72, 5l ke T RORPE 2 4m Uiz, BATHRITIRERRER] 15s
ZAN, ATATTNTR T T2 DITK 6 BRI o7,
42 XBRER . PEABREZEEOHE

K ITHEROMBEAER A8, Scherer et al (2001)TIX 9 » EORFEGEE xR E Lz
RA Y EEOREIER 21TV, 9 » EOREERE 2T ¥ A LUV L EOIEE R TREAE £ IE
LR T LHELTND, AFEORIRTIE, 1. 2HEDIEERIT457%., 553%
BETHY ., PEAGRFEE T HATFRE S A 2 IEHICHTE TE TORWATREMEIVR
SNTo, HREEFOMFEOMIM 2 LV 5000 03 IR0z, K1 I JFL OB IER R %
"9, Scherer et al (2001)DFEHH & FERIC, TH#F) OB RS EFRP(®H<, RIC T
D1 TELZ ] EWSNHICIEE RN TR o7, e, =V 7Y - 71 (2006) (2R S
N2k 21z, TEY) OEZEEBEBIERSRD LN ghoTe, EHIT, LIZRT X9
2. VREENSERA E THEREOEGR T T o, EERN ENRDZ L LRI
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77,

®1 BZEEORFHE confusion matrix (%)

14 EBEU BY #HlLésy TH 284 BU BY #HLA F#

EU 36 27 16 21 EU 45 27 5 22
=Y 17 51 15 17 =y 19 54 13 14
HLH 8 15 44 33 ELH 5 8 52 35
T 18 7 22 53 T8 9 6 16 69
3FEE EU BY #LH T BesE BV ®BY #Ls TH
EUY 55 24 6 15 BV 59 29 5 7
=Y 12 69 7 12 =Y 17 69 8 6
ELH 2 3 64 31 ELH 1 3 65 31
T 1 6 12 81 % 1 2 14 83

1 OFRITABGEE O RS . BIEEE S BiE &2 7T,
100 ~ —O—FE - -B) —0—ELA -0 -EU
80 A
60 -

40 -

(R) #HmH

20 A

4.3 BARERESE ORI

K2ZUNE S D b —7 % RGBT ER BT B BU(FO) ., V-2 fi v S5 A JE £ (FOmax)
T AR FEA A AL (FOmin), P45 7 F L o P (FOrange). AR (Dun)ds L O 7
YT 4 OWE R K E(Int) &R,
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x2 TIFSA OFEMNRE

FO(Hz) FOmax(Hz) FOmin(Hz) FOrange(Hz) Dur(ms) Int(dB)
BV 436 439 297 142 672 83
Y 338 345 196 149 660 82
ELH 237 261 212 49 623 73
i 289 305 234 71 666 80

EUY OFEFIZRNTL, EOFEDOFEEE G VL) 271%DmWiERT [0 ] & OiRE
DEIESNZ, 2T, BAGEO [EQ) OFBBES, FO B < . FaEHH R
DR ATV TADBREVIEICERLTWS LEZE2 65, Zhid, TEED 17
D1 (B 2011) IZEITREY, ZOZENRFACFINTHD EEZ LR, AAED Y )
T, EvFLUYBRRELREL, EyFHBROTERNPEETHY , FEHME LTS LAA
(creaky voice) HBIZE STz, =V 7 Y - FH#Mt (2006) 2 XX, TR | 3R 23
—HEL L IEERS - FEOD, ABIFEOR R L 1T RRoTWie, ZoZ Lid TRV ] D
BWVWEBEBRR D LD TIERONEZZDBND, &« H (2007) ([ZBWT, TR OFft
RERDZS TRV D | JO RV EBRREN TS, Lo T, BIFEOES WG AR I R
L., SHICHRICEEL 525 EZ2 015,

Fo, EER) & THEL A BRFENR OGN, ZORKIE, RV IEARJE R & E o5k
WE YT LUV LW RERNEL L TnWAsTzdEEZx 65, [HELA) OFFIL, FiH
oy FHIBRB R TH V| FO Femfi & B AR S TFgR ) K0 IR<, TR SXKFILTWD
ATREMEDS R STz,

yo

I

5. £&H

ABFZETIL, AAGEREEEE Y TEO) T80 ) THRL A TFER) ORI 2 A 1RG5
KLUT, FEABARBEFLEEDED LD IZHRET DT OV TG LTz, 58 D O
FOBAIE, BIEMRE O EERPLT L HE <120, FEEFR ORI h, EER
H ERS T AIREMENRIBE E NIz, 72, 4 DD EFOFTIE NEFF ) OIEZERN—
Fm, B0 CTHoOMEP&LEETHD Z LABIEINE,

WIZ, EEEFOETBIREIC OV T a2 To7z, [E0Y Tld, FHREARERL,
AR B L O, T v T g e bic—Fm <, TR LA TIRREARER S, e
FrfiRsf, A>T v T4, EvTF Lyt hic—FKhol, &I, MFELA) T,
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V2 ey F RSB S, RWIEERERE, ROy F LU ERT TR LiRE S
N5 EHBEINT, SBRITBHOFEBEAHECO L TILITHRFTI LTS Z & T, HARGEY
BHHEDPD AARGRRGEH 2T - EHT 2RISR E 22 002 W BN L THnE T,

HiEE
AWFEIT R FF s e (F% B) AR5 17H02352 OAFERE D —HTH 5,

51 SCHR

Campbell, N. & Erickson, D. (2004) “What do People hear?A Study of the Perception of Non-verbal Affective
Information in Conversational Speech,” Journal of the Phonetic Society of Japan 8(1), 9-28.

Ekman, P. (1992) “An Argument for Basic Emotions,” Cogniton And Emotion, 1992,6(3/4), 169-200.

Johnstone, T. (2001) “The effect of emotion on voice production and speech acoustics,” PhD Thesis, the University of
Western Australia.

Scherer, K., Banse, R., Wallbott, H. (2001) “Emotion Inferences From Vocal Expression Correlate Across Languages
and Cultures,” Journal of Cross-Cultural Psychology 32(1), 76-92.

Tickle, A. (2000) “English and Japanese Speakers’ Emotion Vocalization and Recognition: A Comparison
Highlighting Vowel Quality, ” ISCA Workshop on Speech and Emotion.
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.409.4169 (2017 4= 7 H 30 HEIE)

V7 vy Kb« FHiZEF2006) M2, B8 I ORFESEE S HFOMEIZE 2 5 8—A AR5, @HERE
FEERGERRE 2R L LT—) B UENESR (W) [HHFS3UE] < A LBHIRR, 31-46.

EFFHQ001) [ FIZE N OB FILLBELSESE 1, 37-43.

) 2%582001) TTFFFORWANT] & THEEEORI2NT ] OB 2 FO /32 o D8 BEREMTERE
£t 31(10), 39-55.

BWEL T - EHB—2007) [7F 7 =235 L7z [0 ] OBHRR & BETERRIG 0 1R55 00 &
WP G SRR B AR R R TR R 30, 65-70.

FARHET(2011) T HATES IR B B O Mt —o o7 A AAREFEE OMREOMAZEICHH LT— &

78 15(3), 14-25.

I

Fasn & 1-(1996) &M « BBE AR OB R OME - RO D D CAl A7 ¥ X FOIER—EENE E

e

% GE & L Z—)
VR T AR ERET R R A B A, —fRATIEB)F TR T, 21-40.
BI¥(2011) (H@IEROERGE T RO |, BRI M A 18 5T

e

F o BEZRT AARGEEFORMZE - N7 0 7T AOMEITET 202,
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P02

EZFEE nnnﬁ%lﬁé:%)* E)I'o)
EHMERAMLRNEMEBEICRIZTHEER

LR R (EBRE RS E BRI ZEET (ATR), 405 K2R Fe)
WH B (EEREXEE SR BAIERT (ATR), #07 K5)

1. [FLC&HI

HAGERGEREE X RGEEFOMRTIZBWT, RiEE HAFEOHR %?%&Emﬂga
FOMREPRELRGENDH Y, kx RBAPLOWEPREINTND, Iz
Bw@mNW%)@ﬁu(mw)i PEHFEF R DA ML ANLE &I SRR, 3K

REFERR AL, TOomES, BS, BE, BEEHED 4 >OFENEMEFNRND L L
“CE%U‘?Z)OD WXL, HARGEHNEGEEIL, FCEIZTFERNVICTHZEERLT,
% 7=, Tajima and Akahane-Yamada (2004)/%, HAGERFEE S ICKEEO TS AT E
KL, %%@ﬁ%@%@iéﬁk%% BHEON T FBRRETHDL Z & 2WAE L
Teo —77, BAUARICIE, BHi, FEOK, (L&, TOMERA RERDPEEL TV
LEREMERDH D, WZiT@mwMAMMmXMmh@%@T %, HHiBEOEMESS
FENDOFEOICHEL CIEZEREN TR ENRENTWS, LrL, FEKDOE
BOEAWRERITIIF SN TV, £ 2 TR T, HARERGESS 2%
LI, BB LOA ML AMLBOMEIERETY, FEMK, E-5OME, THi
A b ADOAE, REMK, BT, SHEENFEOREL RZEMICHR Lz, AR
T, FABELEZERD S B, REBOESVWNKRE Do+ HHK, EFEOME, &
g, A ML ADOMEEFLICRET D,

2. Kk
21. EEBREmE

HARGERGEREE 17 B (B 11 4, &6 4 ; uﬁ%woﬁ,ﬁﬂiﬁzhﬁgiﬁ
ZNE L L=, EBRBINE O TOEIC A= 7 1% 330 £ 5 940,520 L TRV, HiE
BHRAEOWIXIEN-T-, T — Mok 28 1 FU EOWIARERBRN 2N &,
TWHRBEDOEEN RN L 2R LT,

22. RE

Syllable Count Task & Stress Identification Task @ 2 fE$H DR A U 7=, Syllable
Count Task CI&, Bl Z X 7m S HFEDO EH A 1~ 12 OBIRIEAR ¥ 6 [EIZ LT, Stress
Identification Task TlL, A LV ADALEZEHGFEOHKY (TLV7 7 Xy ) EEd~vU
27 Vw7 LTHE L, RHEOER, MSORGEE PC EOERT v 7T LTl
L7z, EEORRIENY R7 20T, EBRSMEIIZITE 2720 HEL BIELT
L EIICHIR LT,

2.3. F#
OFFEMKL, QEFHFOME, OFHIK, @R FLALE, ORFHK ORT,
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DOEFHEETHFEOBERICOVWTHRDL - OHEFELREL, 6 ORI E v M(AF
1008 FEYA{ERR L72(F 1), TN DHDFEEZT AV D RGERGEGEE 4 4 (B2 4, k2
ZYVIRFET L D& filF & L7, Syllable Count Task T, 1008 FE(HI¥ & ~ b 1~6)
%, Stress Identification Task Ti%, 717 E(HMtE > M1, 3, HZEMHEH LT, ThEth
T NI ODT ay JIChdlmd, T ay s A~NFOER 6T ny s Lol
2l7uy 7 EEBIO NI A4 T VEOBBRERT,

F1. 4y FERAELZER, EEOBKR #2 £7vay s CHEALEHREE NI4TV
Hk . R e
bk AT 5 ERK 5 SCT SIT A= R N T AT IVE
1 O F AL 360 v v A Syllable Count 336

2 QEFHDONME 63 v B Syllable Count 336
; @HHi )13 v v C Syllable Count 336

@A b L ANLE v v D Stress Identification 239
4 @B & M Ak 144 v v E Stress Identification 239

®HF 108 v F Stress Identification 239
6 B E R 120 v

¥ SCT = Syllable Count Task TEH L7=HliEtE ~ MoV ~—7
SIT = Stress Identification Task THEH L72fliktE v MoV ~—7

24. FHE
6 >D7 1y (A~F) ZEBRWEHRERICT VX LRIERFTE L, £/, &7
oy s ORMEERIERSEZRSBMEBICT X LICHBELZ,

3. #HR
3.1. OFERBHOEE

P >~ b 1% 4 B O 15 4 B (Syllable Complexity) & 3 fi¥E D E Hifk(1o~30; A&
FClE, HREGE 2 k3 2 S Hidk %2 o TR EMAG b &M 229 252 3 T
S Tc, FEMESEIFTITRO LB,

- SCO : REFORIZICEM (EHLRWY) FHERHDH CVC,CVCVC, CVCVCVC

« SC+1 : 2 oD FHFEH & &1 CCVC, CVCC, CCVCVC, CVCVCC, etc.

- SCH2: 3 SO FFE#H & G CCCVC, CVCCC, CCCVCVC, CVCVCCC, etc.

3.1.2. Syllable Count Task D &R

K ERBINE ORI GO EEREZWERER L L, +EMHASCo, SC+1, SC+2)

HHEi(1o~30) % ER & L7z 2 BRDOGBATE2ITo 7o, TORER, FEMAB X
OFEHE O EHF1L 72 <, ZHEAEHF4,64)=2.763, p<.05] 3G B 72> 72(X 1), FALRE
DFERBADLETELEDDHE, 1 EHiFEDH, SCO, SC+1 > SC+2 DIJEIZ EZE RN
Molz, DFV, 3EFFOHMICH LT, EEXERNPEKL LD I ENRBINT,

WIZ, [FE L EMoEs (TRE LEEEHR — TEMEEHR)) 2B EHRe L,
[FER D BT 24T o Tofb R, B O E2NRIF(2,32)=17.460, p<.001], ¥ L& Hi
o T2 HIF(2,32)=22.578, p<.0011 XN HEZ > 72(X 2), TBREDFKEREADLETE L
WHE, BIELEMOESE, SCO<SC+1<SC+2 DIET, I ADHE~FEIC
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K&L 2otz, LEEN-T, +EBRPEMHRITE, EBROEEHKLV 2 K252
EWRENTELEERXR D, £77, 30<20<10DNET, 7T ADFHM~HFEIZKEL 72
ST, DFED, EHEHENDVEEWIEFE, EEOFHIEKLVZI 2D bR ENT,

100 . - 100
—o— | &HiiE —o— 2EHiE 2
P
g0 —O—IEE _ 80 B%b@
o E1s E
4] *
60 noy I 2 60
B o ; L l = —o— 28 —o— 3
% 40 £05 ; = 40
®) 3 _ i
o) + (%)
20 *0 ; 20
-0.5 0
0 sCco SC+1 SC+2 EH#i% 10 20 30 10 20 30 10 20 30 SCO SC+1 SC+2
cveve ccveve  cccveve O FEHR sco SC+1 SC+2 cveve ccveve  ceeveve
FEMA FREMA
1: Syllable Count Task (Z [¥] 2: Syllable Count Task (Z 3: Stress Identification Task (Z
BT 2 WIS O IE R B D IEM L B OFES 1T 2 W S k1 O IEE R

3.1.3. Stress Identification Task M &R
K RERBIME ORGSO EERE2MNERELR L L, +E#HASCo, SC+1, SC+2)
L EHiIE (20,30 EK & Lz 2 BER GO 21T 72, ZORR, REERITRL,
HAERL D E 2 F(F(2,32)=8.846, p<.001], & Hitk D FEhHEIF(1,16)=5.226, p<.05] 3 & 72
S72(% 38), TIMMREDEREZEDLECELEDDHLE, SCODEERN/MOLMEL VA
BN -T2, D FE D, T E N EMEIC 2D EIEBERBRNEGL 2D 2 BRI NI,

32. QEFENHNENHE
3.2.1. Syllable Count Task D #EE

fligty b1, 206, 2HEEOEFHQ EFE, 3 HFE), £OHBAEGEH,
FEAR)B XV 3 EOEHI B (1o~30) M AB e &FLIT2 T 144 FEE ML L T
Mz,

3.2.1. Syllable Count Task M &8

K RERSIMEORPSGMFEO EERENEBEKE L, ErHQETHE, 3 ETH),
friE(GEEE, #EHR), TEH(1o~30)2EK L Lz 3 BERO GO EITo72, T O
R, TORBIO2ROLZAEER T, BMR AN THELE > T(E & &L
& [F(1,16)=7.696, p<.05], 13 & T HI$K([F(2,32)=5.257, p<.05], 1 F OMLE & FEiK
[F(2,32)=6.845, p<.005]), FILMREDHEREZGOETCE LD L L, 1 FHIFE L, 2 EHTH,
3 EITHELLIHEHDOIEZRPERIY bAEBEIE o720, o LFIC >0V TikHk
— I ZRME TR D BN Tz,

Wiz, B L Efg0Es (TRZE L EHi) — TEMEER)) 2ERERE L,
DT EAT o TR R, B, BMRZAEER, 2KRORAEEANRETHEREE > (&E
1% [F(1,16)=19.042, p<.001], /7. [&[F(1,16)=26.862, p<.001], I &i$X[F(2,32)=37.996, p<.001],
HAH L LEF(1,16)=9.495, p<.01], EH & & FHiMIF(2,32)=4.048, p<.05], T H &L
& & HIER(2,32)=18.182, p<.001])(X 4, 5), FREDEREGEDLETEL DD L,
EfNLOESE, 2ETHEE3ETHE LIS, GBI > GBRDIE, £/, 10>20> 30
DNETI»>Te, LIBn->T, EFEIEERLY bEEHICHDIGE, BLXOEHEN
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BROBFHEH LD 2 A D T LRI LT,

&
»
S5
o>
o
"

2 2
iE 1F
w2 1.5 2 1.5
H h
5 1 P 1
» D
= 05 £05
o N
7 +0 T +0 p
05 -0.5
= 16 20 30 10 20 30 BHIHK 1 20 3 1o 20 30

e 5 5 =
= B EXR

EXR

2ETFE
4: Syllable Count Task (231} %
2 EFHEDOEM L RBIEDES

3EFE

5: Syllable Count Task (235 1T %
3EAHDIEM L BIEDES

33. QEHHNTE
It v b 31T EHIE(1o~60) D&M Ai72 3 213 55 TR S iz,

3.3.1. Syllable Count Task D &£
K ERSINE ORI KM O EEREWRERE LI FREXToILEZ A, B
¥ (1o~60) DB FITA B 72 - 12 [F(5,80)=6.568, p<.001] (X 6), ZEILEDOFERE F L0
L&, 20>10, 30>40>50>60 DJETIEZERMEL o7z, LEEN->T, 1&H
FELUSNDSMETIX, FEENE 2D ICoN, EERNKLS RS2 E0NRBENTZ,

100 2 100
15

Y 1 e O\D\O\O\Q
19 & 1

60 ’
= b =
z ® =0 ; 40
(%) 20 4 -0.5 (%) 20

= 5
-1

0 0

10 20 30 40 50 60 -1.5

= 20 30 40 50 60
Zaigy 10 20 30 40 50 60 ol

[%] 8: Syllable Count Task (Z
BT D RS D IEE R

[X] 6: Syllable Count Task (Z
BT 2 WIS D IEE R

[%] 7: Syllable Count Task (Z
B DESMLEZEDES

Wiz, BB L EMROES (THE LeEHK) — EMEHK) 2tREEE Lk
FREZITo R, TEE ORI HEET - 12[F(5,80)=39.994, p<.001] (X 7), % &t
O R A E L5 L, 60<50<40<30<20<10 DIET, EMNLDFEFITT T
ADHENCKREL e o2, £72, 10~30 DEZILI T T A TH o712, 5o, 60 DFELy
I~ A FTAThote, DEV, EEHEN D 1~3 FHIGETIE, EEOSHIKLY
A DDIH L, THEDOZ 5~6 FTEIREOTEEITEREOFTH K L D DL
x5 ENRBEnT,

3.3.2. Stress Identification Task D &R

K RERBIME ORGSO EEREMNBER L L, THi%(Q2o~60)% K & Lz
FREZIT-T, TOE, TEEOHENEET - 72[F4,64)=30.523, p<.001] (X 8),
ZEEBOMREEZE DD E, 20>30>40> 50 > 60 DIETEZEENMEL 2o Tz,
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Liziio T, BHifDBHEALICoN, EXERPEC D I LBRRREINT,

34. DR PLARAMBENDEE

Fli%t v b 30D, 2~6 FHiD 201 FEICHT HEREZON Li-, BFIISEET A b
VADNEThHo7e, EHIE I LIRS OKER TR > TEBY, 2 FHiFED A
MU AGLESMEE, 1 FHA L 2 FHBO 2 kY, 3TFHEOR ML AESMEIT 1
THiH, 25HiH, 3EHHED3IKETH-T-, 6 5HizEOR, 1 EHE L 6 THAEIC
ARNVANDDLHEORN A+ ThHoTzl20, TN EERANA LI 4 KETH-T-,

3.4.1. Syllable Count Task D #EHR

& FERSINE ORI KO EERECRERE L, #MEMHE(Q2o~60)Z &LIC A k
VANEZBERE L FREZITD, AEEZETIRO NPT D, AR
VANEDEBENRIWN ERRB I,

I, BIE EEMOAES (TEZE L EHH) — NEMSHEE) 2B AL LT,
F S (20~60) T L ICA R L ANEEZERKNE LI FREEZIToZAER, 2, 4, 5, 6
HFHFEICBWTA LV AMLEOENAE Th - 72 (20[F(1,16)=9.781, p<.01];
40[F(3,48)=9.127, p<.001]; 50[F(4,64)=9.613, p<.001]; 60[F(3,48)=3.994, p<.05]), % HE LD
MREFELDDEL, ANVADNENBERMEICESIZE, ERNLDOESNT T
ADFB~NKEL 2D ENRENT,

3.4.2. Stress Identification Task D &R

K RERBIME ORGSO EEREZMNEER L L, FHEFEQo~60) T LICA b
VANEEZBERNE L FREZIT-T2, TOME, ETORFIZBWTA L ALE
DB RN A E T o 2 (20[F1,16)=11.620, p<.005]; 30[F(2,32)=26.847, p<.001];
40[F(3,48)=26.176, p<.0011; 56[F(4,64)=19.087, p<.001]; 60[F(3,48)=4.087, p<.051)(|X| 9), % &
ko ReE LD L, ANV ADOMENERMEIZESIZE, EEENAFEIC
Kb Z ENRBENT,

100 100 100
80

60

& H
(o) ]
o o

&

&
(<23 ]
o o

S H B HE A
ey
o

40

# ¥ H
&
#»H

20 3 0 4EHE

2 %
S

# W HSE A
5 8 8
% &
5 83 8
®
o
2
M@
]
=
évﬁ
mf
=

(o 2 5 EEE o) 20 6BEE
0 0
EI1EHE F2TH FEITH FA4TH HEOEEH E2EHT  HIEHT  PAEEH  EOEFH

9. Stress Identification Task (21} 5
2 - 6 HHiIEE O R S AR 5 O IEA R
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4, B

HARGEREFEREE O 2RI E T3 T 2 IEZRIL, FHMRE T 89.83%, A~ L A&
HIETIX 69.56% & & Ik oTo, MENER D 2O ET O S E O EE:O T
TERVWHLOO, BAREREEEIL, ANV 2AMRORLRLTEH KOOI NN
HThDHI ENREBEINT,

# 3. FHiMER LA N L AMEMEIC BT 5 & ER O E

S A N L AR
} T HE B R 72 35 A O B R
T HE R 1 BHiEED 3 & 775 © Wi Wiﬁﬁ 75
=
1 FHizED 2 HEFE, 3 HAY
EAFONE WZBWT, EFENGEHEICH D
B A IR
oI BEEE NS L BT FINHE HHEIE N L T2 51T E IR
ARV ANEDPFERAMEIZTD
Z kL AN WL N
k & m iy 13 LR

BEROEEBIZONT, FLOLMEELE 3 ITRT, THIAME TIX, BARENES
FlX, BEHENSLL 25138, BEHIMRENKNEZ /2D 8 ghoT-, £, 1 5H
FEORHIZENT, FEERBIOEFEOMEORENRD LT, ZOMO5R
HTITEENR o2 D, TEMKR, BEFEOMEOEEDES WX BRI
EWEEZLND, KIZ, A MVANMBEME T, BEORIBICEM-END DKM
DEZRIFIKLS, 2BETE, SETERETEBRPERLRLAICEEENEL LD
TEMNTRENT, £, FEENLL2BHIEE, BLOA ML ANENERME IS
WIZ EFIRE DRI 22D Z &N ole, TEHBMRSSA ML A ENZEST LB
DVWTHLNCTH70ICE, GBI OLRIRFDBULETH D, EREDESDT —
AL, AELZERETICIEBWT, FEHEBRDR0EE, EEOEFHKEI Y £L<
Bz b Engnoilz,

PLEOFERNG, MU T, SR LEERITEMEICESH MRS XA ML AL
BEHRICEEL WD ZENRENTE, 5%IF, AROERNPOHL N -8
WIZEREH T, BEOFEFEIZOWTHRF LIz,

235 UK

Beckman, M. E. (1986) Stress and non-stress accent. Dordrecht: Foris.

LA/ (2015) THREEEFRDOA MLV AARICEIT 2 EEEORE EREEE
& HAGERGEREE OL-) [F 29 B AFF P 2E RS TRE] 68-72.

Tajima, K. and Akahane-Yamada, R. (2004) “Production and perception of syllable
structure in second-language speech.” The 18th International Congress on
Acoustics, Proc. ICA 2004, 1V, 3321-3324.
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P03

PEFEFEZEEICLIARERFRAONTE R HERDIER—

iR MR (B F R RFRR) MK BT (BF KT LW B (EEERGEE SRS
e < ATR> « #fi7 K5F)

1. [FL®HIC
A ARGERFERAAIC BT AW FCIT 250 STV a8 (85114 2002, 77 H 2003, Kubozono
et al. 2011 %), ZNHDIFE A EIIFEA & AN ORFEZRRIZLT-bDTH S, L
U, RIS 3 2OFRTHHES/R/, BEE/N/L ARE/Q/ O, AlH Rk
M CHIRFENEZ 5 AlREMENH 5,
[ H (2003) 1%, ERKICEBIT 5/R/ EN/ORFICOWTERSE Lz, LB (2014) 1
FERGE DYN/ZRAZ (Bl z X, TRIK) &2 [ —A ) 12) RiET 25608 H D Lk~ T
Wb, FRICEIL T, B (2002) X, [T7—A ) ZHMTH EIELL [F—oA ]
WX B HERIT 60%7228, Ta =07 —A %L TWAh] LWHXTIE, T4
WCHERAMHERNE LS R, 7 —A ) EHEIDMERIT 0%l b &8s LT,
Fo. A (2005) 1XEGERGEEGEE MEHE 2 R EIC %%@é@ﬁh%é:&%ﬁbko

L L, 20 OB OIRFRI Z B Y BT 720 T8 TIiE, RO N7k DIRIF L 2>
WoTHLT, ﬁ%éﬂtﬂ@ﬁ%@%hfwé Xﬁnfi FEER O OIR IR 22 R AT
IZET 572912, R/, N/, /Q/. ASLHI<IEDF B O BMRIC DWW T H AEREEEY &

¢EAHK%?§%%ﬁ% 2ODMEERAEIEL CTHRET LI, EBR 1T, BTt
ST HEEEIREE 2 OOE-BHEIMEREZITo 72, EBR 2 TIX. XNO., B EENn5
HEEIRZE 2 R, MEEREIT- T2,

2. XEA1
21. Hik
211, HHE

4 FFEOM (R/N/Q/M) TXILT 2 3 HHi 4 #1OME R E/ta?paka/, /tapa?ka/, /tapaka?/
(=RIN/Q/ET=1F72 L) AWz, T27®y MR 4 F¥E (CEWESE/TE UheE ) &
FeERfR OB RO E 3 (G 1 BEIEE 2 HHIVE 3 5 H) MG bR 205 b,
[ B — X H | 5 XT3 By 2R J1 B XTI L 4 FEFEOWOXMNL 2 EBTED 6 B FO
4 FEEFEME L (F D, 2720, BHOETEy NETEERDH Y, EEEZERL &
21587757,

BUR T EREERRE (e, 40 ) B BEETINLOEETNLN 5 BlEik EiFeb
D%, IC La—F—%H\T, 7V 7 EME 44.1kHz, & 1{LIEE 16bit DF 75 7
7TANE UTERAF LTc, K58 5 BIOFEEED B RER]E 28 0l 2 75 38855 2 i 1 4
L7z, FSEEDR 1%, 2 HHEIEECTIXEY 365.95msec. 3 B HiEE TIX Y 534.66msec 72 -
7o

Fl—ty hORRD 2FEEFMAGDLETZ 6 5F (BIZIX, X —sD-Z XT3/ % 2 37)-
By INTJ| By INF B =X TJ [ B IXT) B =X TJ [ B IXF) B L RTg [ BT B NTp) E 2 FE

i AXTIEEIEZE<]> (Independent rngrafe)6 LiEd,



FHDNEF (MMM)TLFth/Fﬂﬁlﬂﬂ%ﬂX2@%® ) ORITRE A ERC L
7o HIGEE & MEE O RIZIE 1000msec DEE XM A A LT, 6 T b, &FF 72 1@
(QEX6tyF)®ﬁﬁﬁ Iz, #2—& LR UEEE DRI 7= EE & o Hli% i &
YERR L 7=,
21.2. EREME

AAGERGERGE 154 (20~40 F) EHEANBAGETFEHE 154 Q0F) B"&ZMLi,
EERIEE T, MARFORPELERFREAETHo T2, PEABARBEFEFITLEHAR
FEREIRRBR N1 O BHE T2 -7,
21.3. FH=E

FRNREE T~y R 2l L TS 2 7 X DTSR L, FEBRBINE 2

v RBRVINBEIZ 2T 2%t 72D 2 DO FGEDE Uz ik L. T%é@@$<
F—AR—RDOED B TOHNTEF—EMLCHET DL IICH R LT, FIMOERE S
DHUFFIE SuperLab (ver.5) % H\\ 7z,

=1 EEBR10ORHEE
SHICAWEZARTRLUEZ, BREOSERAISRDLLGVEFXERICBEF T TRL:,

8 TR E EEE FEd (A 2488) FEd (A 3EE)
()
g 2 3 1 2 3 1 2 3 1 2 3
(&—/\ 2N\ 2/5h (3 \— 28\ 2\l a—\ [ 7/ ) 28 a— EIR N
R h —h - AV —\A h— AV ] \—h \H— 1\h —\% H\—
AN A YAV CAVZEEE AVASE - AVAY A\ | #/%\ EIA 2z LU A%
N h vh v AV | h hy AV | >h \V:% N\Ah | AB B\
VA A% XAV A\ EAVANE - AVAT 29\ | 2/%\ EIA By LA LA
Q h wh v V] —h hy AV ] vh \hv I\A w\# A\
YAV EIA XAV EAVAS EAVAS EAVAS EIA EZA EZA E2AY A A
I\~ ) \_ 7 B \ 7 \ 7 \ 7 \ 7 \7 \ 7
RRENRIEHBICHEINETRT .
22 R

IEZ=RIT, AARGEREERE 13 98.3%, TEANAAGEFEEIL96.9% L m< . 7 /v—7 [
DENIRIN>To, & I THROGKHZIEBARE L, REE (HAGEREEEE /T E A B AGE
FEE). Ty MY CEARRYFERYRER) . xtOFER] (TREERA-FEERA ) xt/ TR ER
-B32) k) ZBERE L7z 3 & Bt 417 o7, ZORR., BEEE 7780 b
RO HAER[FQR, 116)=4.16, p<.05]. 7 7 &> ML 5o fER] D22 HAER[FQ2, 116)=18.34,
p<.001], FERED EZhE[F(1, 58)=18.32, p<.05| 1 H &= > 7, HFEANHAGEFEH 1L HAGE

REEEREH L 0 BUSK IR <. TACBUE DR R, A ARGEREERE S CYHR & ha s 722
DT, TENHARBLEHELT 7 MUC K DR otz (X1), £/, T4
PRAA-FRgkn ) st TRpR-B i) StoZEPTEE oA TENZ, LT, 727 'y M
Tz, 3eRLES BT (REEE - AEENE - XFORER]) #1To72,

R TIX, 3 DOEROAZAEHD 2L, HEED R D B4 5 CIF(1, 28)=9.74,
p<.005]. FEAN B AGEFEHH ORISR T B AGERFEEE LV Eho7e (K2), xtoofd
BNZHOWT, ZZHEAMEH. EREE BT 722 L s, Bkl £ o575 o 5SHE
X, R & BENTADORBIOE A L ER o WR D, BRI T, BRE &3O
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BOZZAEAER [F(1, 28)=5.86, p<.05], RERED EZHF[F(2, 116)=4.16, p<.05], A&
ZhHL[F(1, 28)=11.30, p<.005] 3 H 7=~ 7= (X3), HAGERGEGE O [HEM- fl%‘:%k#réu xT
2P B SOSIRERE TReERIE-B i) kL0 ooy, FEANBARGEEEE CIL, =
W0 To, TENHARGEFEE O OSSR I OFRERNZ 300 63 A ARFERGEEE
LV EDoTo, RN 2 HHICH DO RISKEHILH 1| HHIOBE L0 o7z,

SHERCIX, BB & )t fERI O BAE [F(1, 28)=5.86, p<.05]. FERED EZhF[F(2,
116)=4.16, p<.05]. A& O EZHE[F(1, 28)=11.30, p<.005] 0¥ FHE7Z~7- (X 3), HAGE

REGEREH O VR ZR-Fea ) hoxt3 2 SO BN TR ERA-BE 32 b K0 Bovo 7228,
PE N BARGEFEE Tl ZRR0 oo, TEANBARGETEE OROSK T OfER]IC
6T, BHARGENGESS LV EhoTo, RO 2 FHIC H 2 BRO ROSREFRILE 1
EHiOHGE LY ENhoT,

FE TR, ERMEOERKET 72y MEOAEOBERNDILE L W58, RAME
I EOERORIZH 72 <. ’EE [F(1, 28)=7.70, p<.01], EENLE [F(1, 28)=8.12, p<.01],
X OFER [F(1, 28)=24.93, p<.001], T XTOEMIRVPA R 7= (X 4), FEANHAGES
BEORIGHEN B AGERRESE LV EhoTe, B2 5HOKICHEMASE 1 TH Lo En
ST FEioo TRFERA-B L) e OSUSKE RS TRERFA-Frikin) KV o7z,

RIGEEE BARERESESE RIS EFRE hEABARESTE
(ms) (ms)
600.00 600.00

400.00 * 400.00
200.00 |—| |_| 200.00 H
0.00 - 0.00
FEiRE BEEE =il FRE TEE R
TR FhHE RE
1 ERA1AUNBECEFET /L ML RGEEOBE,

Rt AARGESERE RIGHT FEABXREFEE
R ms
66m5_)00 600.00
400.00 400.00 .
200.00 200.00 ‘ \
0.00 L 0.00
BRI R-B I BRI E-E I
st ORI R DR

2 RR1:FRECETHHDER & RIGEFE OB &,

Rz AAEREEE REEM hE A AREYEE

ms

600.00 600.00

400.00 ® 400.00

200.00 . 200.00

0.00 | 0.00

BRIE-RE SRIE-B I RHIAME-HIE  SRE-E
ORI H DB

3 EE1:BEREICE TN DIENER IS EREDRERF,
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RIH AAESEES R thE A B AELEE

(ms) (ms)
600.00 600.00 ‘ - ‘
400.00 —— 400.00
200.00 |—‘ 200.00 . H
0.00 - 0.00
RRE-RRE RRm-EE BRI BE-a I
DR St OIER

4 RE1:PhEEICET L3 0ORER & RIS FE DB

IEDTRTOHITT, BEEOEIRPABLE 722 Lnb, FATHILT 5 255055
DFOGKEIE. TEANBAGFEAEE T HAGFRERGE L VRV EARENT, RIZ,
HDOEBRMED ENRBAELE T2 LD, BHEANE 2 EEHICAET 256138 1F
HICAERET2HEE L VRN ENGhroTe, £lo, MORRUTOWTIE, SUSHERH 23
BT TR R -Fe k) = TReERIN-B N2 ). BRI TR ERIn-HRriken) > TRk
f-BL) . eI TRRERE-RER ) < THPBRIR-B i) Eolo 2 bnn . Thesk
-FRpkdng 13 THRRERI-B NI KV MR RNEETH 5 ATREMED VR ST,

3. XE?2
3.1. Ak
3.1.1. HHE

M4fEE RNQMN %= 1y ML, 3HH 4HOMERGEAZER LT, FrER ORI
W /kal & fta/m AL, REERIAES 1 GEER) . 2 GEH). 3 GER) oW ThuoFHiic
BnsXolcliz, 778y MUIETERTE Uiz, FMGEIZER 11 GEL o7z (3R

2),
INOORIEGEEZ ¥ U7 ORI AR, RIS Uiz, F+v U733, #IEGEE» S
kbR b o, PIzE TEEFT—ZAFZ V7 THEe R Y k MBS

F L] &, STEMER LTz, 1 DO5EE 2FEOX ¥ U 7 U ANTZO T, FSUEE
223l XI—FEOAST-HI—L16 LEMA., GFF38LEHW-, 238 %
WRRRERE 14 (e, 40 %) BPEETHADLIT - b0%, IC La—X—%H\\T
BT LTz, AN HRICEFT AL IICH R L, 7V 7 JEME K 44.1kHz,
16bit DFEETY =7 wav 7 7 A /b & L THRAFE LT,
3.1.2. EBSmME

AAGEREGERS 2 15 4 (20~40 F) EPEARATEEA 154 Q04) BBl
RS T, P RPEOREE L KERAETH -T2, TEABAEREETIEE AR
ARE/TRBR N1 OB RETZ 5 72,
1.3. FmEE

FBRBIMBNLE DR T, ~y R 2 U CJECCETERR L, fCSCOFAEKT
3RMRICHEE LICERIND 4 DORREN G, BIWTZRIESLO I A > T 5 B IRGE
ERICHDOEEDY, 72X HS ZNUCHIET HXF— 52T L5 ICHR L, @IRUKIT
HHGE & L EXINLT 2D 35R7TE o7, Mg, &I ERIE, SuperLab  (Ver. 5) & Hu 7z,

it

ol

w
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&2 EER2 ORIHGE
BARZEOFBERUIEOLGVEFIERICBZM T TRLEDN, TNLIEXRIBEICEHLE,N T,

RO F188H(GEE) F2EFHGED) FIFEHGER)
R H—4aN INHh—73 INFH—
N V2 T AV INBRY
Q AR VA AV INBhY
| AN AVIE INFh
3.2. #@HE

EEREZERERE L, BB ARMELZERE Lo OI 21T o 72ibR, KhH
TERDAE T [F(3, 168)=5.375, p<.005], H[E AN B AGEFEHE DA, IEERPNERIEIC
Ko TR oT (KS), EREMEZ EIZ, B3 (B AGEREEE/FEAN A ARGEEEH)
EHOFER] (R/N/Q/M) % BRICELE 5 B HT LI R A2 LR IZRE T,

EER BAZEAEGES EER FEABREFESE
(%) (%) ‘ .
100.0 100.0 - -
80.0 80.0
60.0 60.0
40.0 40.0
20.0 20.0
0.0 0.0
=8 E2EE 3B BIZE $2EE  EITH
SR E SR E

M5 EER2:FAEFREICETHAHFRIBOERMELEEEDE R,

%1 EHITTIER. RAEERNRL, l%@fﬂ%@&ﬁﬁtotwaz&4wswmm
FEA BAGEFEE OEERITAAGEREGEE LV ABICE -T2, 5 2 BTl B
FEL MO OZBAER [FG3, 84)=3.961, p<.05] N HEZ->7-, HAEHR unuééﬁ‘i%90>$¥
BNCED 59, 1FIE 100%DIEEREZ R LS, PEA B ARGERE Mo L 5 1E
BEROEBMPREL, RATBIT 2 EELRIIME VIKho7-, £/, HAGERGEGESE &
ENHARGEFZEEOENRIENIOHRZH ST, F 3 FETIX. BREEHORB O AAE

H[F2, 116)=4.08,p<.05] A B 7> 7=, HARBREFHE IZHOFENICEL LT, 121X
100% D IEEFR 27 Lz, RENFEHEFIZHAORHINC L2 EEROLEBMNRE | Rk

DIEERIIANA L VKD o7, AARGEREERES & OEDBHRHOARH T2,

E%%*&ha/iﬂ6~@c:%ﬁ;a#ﬁﬂ& VERLE EI1H nf H AGERE umé%
b HE N A AGESEE LR ORFEIXIEIE 220 o7 (X 6), 5 2 FH<. AAEN
B IR A 23 72 D o T2 8 ¢IAH$%?@% wma@@ﬁwwaﬁ#&ot

(. 7)0 E/Erﬁ'(\ EIZIKED HDDE% i/rn[ﬂﬁ\iﬁ#ofdjx EF'.AEIZKE%??HQ%L Zi
IN/IS B RI~DIRFRINH - 7= ([K8),
BAEREFEOREE (%) EABREZEEOREE(%)
MR R N Q | THEE R N Q |
BIREE BIRE
R 100.0 | 0.0 0.0 0.0 R 96.7 | 0.0 3.3 [ 13.3
N 0.0 100.0 | 0.0 0.0 N 0.0 | 96.7 | 0.0 0.0
Q 0.0 0.0 100.0 | 0.0 Q 0.0 0.0 | 90.0 | 0.0
[ 0.0 0.0 0.0 100.0 I 3.3 3.3 6.7 | 86.7

6 RER2:F 1 FHICHTHHDERERME/NNE—2DE R,
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BAZESEEEDRER (%)

PEABAREFEEDOREER(%)

REE | R N Q | mgE [ R [ N [ Q [ |
HRE BIRE

R 100.0 | 0.0 | 0.0 | 0.0 R 63.3 [ 33 | 10.0 [ 33
N 0.0 [1000] 0.0 [ 0.0 N 33 [90.0] 33 | 3.3
Q 00 [ 00 [1000] 0.0 Q 20.0 [ 0.0 |83.3 [ 0.0
| 0.0 [ 00 | 0.0 [100.0 | 133 6.7 | 33 | 933

7 RER2:F 2 BHICHE T HHDER EME/F—2 DR,

BAREDEZEDREE(%) FEABRBEFZEEDREE (%)

e R N | %% | R | N |

RIREX RIRR

R 100.0 [ 33 [ 33 R 80.0 | 16.7 | 23.3

N 00 [96.7] 6.7 N 0.0 [ 533 0.0

I 0.0 0.0 |90.0 I 20.0 | 30.0 | 76.7

8 RER2:FE 3 EHMICHTHHDERNEEE/NNF—2DERF.
LEDOFERN G, HOREICEWT, FEANAARFEZEETERICTIZE, R
[FIEDIEERNP TR FFERMEORFGEZ 5 2 L8 0ho T,

4. EE

EER 1 OFRIRD B, FPBIOBRS TREZRI-FE2R ) DI 528 [HRpskdn-A 4 KV X
JICRRBREWEAE N DD Z LR anTe, £ 2 OFRN LI, FERIC, R & Q 214
HIZIRFET S, N Z R LRFAT DL, FERMBTRESNDSGERH L Z LR Eh
Izo THDHOFERNG, PEEEREEGE IR L OIRFA L THD 2 ENH SN2
D, BARFEOZLEOMET [Rsk-8 3] ORRFOA TR < Rk E - oRR Z fif
T D1 DDINME AT O LB RIS NTZ, IV BWEETIEELRET 520121,
Stk EROENS bERTLBLENDL D,

& Xk

[ HAEF (2003) THEENHOEE~O [FVHEV] BHEIHOWT: [TAAEFLSE=

— 2] BERE LT G ITRIEERSFERER) ) [EHUED 43, 117.

FEPESE (2014) T7 04X > T4 X OEEN L EMEIIZONWTEZ D | [ATEED

HEF 8-19.

B (2002) TREFICHIHET 2HF 2OV T @ BARBERGESSICE > TOMEOHS |

Mz RS EREIIED 25, 11-22.

FHRET (2003) [SMEAFEEE O BAGERSR OB [HH7E] 7:2, 70-83.

BN - BN EAHE - flais (2002) THARGEFEE OR/EREOBHNICKIT 5y

FH L BN E O [HEFFTE] 6:2, 88-97.

ARGEM (2005) THRFEEEIC L DT ORG) [EE30b & AARGEAE] 30, 95-98.

Kubozono, H., & Takeyasu, H., & Giriko, K., & Hirayama, M. (2011) " Pitch cues to the
perception of consonant length in Japanese." International Congress of Phonetic Sciences
August2011. (pp, 17-266).
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P04

BEFEOREAEODEAREGFEEICLSIEZDBEDORIELEFFIA

B2 488
T

PP (TR RS

t-nozawa@ec.ritsumei.ac.jp

1. [FLC®HIC
— Rz, REEUANDOSEEORE OMBEEREIT O BE . RO E O H/NRICT
HTIDMVYD K5 EER VWb D, £z, FEORELZZETL2H5E. T2 F5
DOFRENLE DOFEED T > 7z (Nozawa & Wayland 2012 72 L),
ZOXEIRBUREZHE R T, BEOEENFEICREREELE2 L2 LITMmbiTn
TH, TNPIFERFEFE OREOMREIZED XS ITRET 20EHE VRS TR,
STt T E OWE HIEICESZY T, BEOMRE~DZDEESNTHRATNLS, BIR
FNZIE, SEm/ E B SN OFETH S, BEIIRE O Fl  RICEET D7 4 v~ 2 FEiE
T, BEOREIICEATOERPEELZ T LN D, KiEOREEEE & 545
WL ER T, #BF0REICL 0 S5 LT 25 XR(OVNd/) TEEL LIRS O & O/
IRBI N oTo ), ARKEFHLARWIARTO &5k LR /bVAIL, $HaT 5 njee
L0 BRI SIS &V O MEDH D (Krakow et al. 1988)23, 77 A U A JGED—HH D
& TR ORI Cle/-V/FF19 % (pen/pin merger) = & (Labov et al. 2005)°#% 3% & L CTakkE
ZROFMm CIERE OB R BT AR EFOEHE LD 7202 & (Beddor, 1993)72 £ 7
LLEFITIRNEEZARAHBICT 2B bND, £lo, T AV WFGEFEAOBR L LT, &
B O] Cle/D iR S b(tensing) L, [ea] D L 9 7pBEX 2 FFoZ L% b5, K 1 IZ[H
LEEH DFEEIC LD pat & pan DWW & AV N T b9, Pan DA F2 K& < it -
TWDHDRbLND,

i 1

|

%

.

||”“

m!“ | l‘”mi

‘h\ \[]”n ‘M

X1, 7AVUBHE

rmll

ESEHE DFEFEIC L D pat & pan DB L A7 v /T A

rmll

—J5 . BEEICERT DT, AT T HEED F2 2RISR T SE5 2 Nmbn TN 5
(Olive et al. 1993), [ 2 IZ[A] UEE#E DIEGHIZ L D Pete & peel DL & AT T AERT,
Peel TiX, F2 2 L T FRELCWDHDORDLND,
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ZDO X ITRNDETTIE, SRS ORI S 1T R 28 & 2 B85 0T, HEREFEGE
Th D HAEGREDRBOREORIE « FHINCKEREEE LT TOTIIR O EEZD
no,

T |
}WMFW—

| ‘
-

#

‘‘‘‘‘‘‘

Sk

1 | N O Y e

G DIEEEIC L D Pete & peel DI E AT huJ T A

rnm
ﬂlm
rmu

B2: 7AYo

2. =EE&
21. BFERIH

BRI, 2 E TOEBR(Nozawa & Wayland 2012 %) Tl F L 7= % 75 K& ONRI BT 8%
BLEBERAMEH Lz, 4 AOT AV I GEGEOREERER (KM D32 T 7 3~ M A —3—
YCH U TIVERE 44.1KHz TEE LTz, 4 AOREEORFRIL, =a—a—27INHE 2 4.
AV 7 AN=TMNHEE 14, Vg Aar U NMHE 1A THD, 2D 088D i, 1,6, &, q,
AD 6 B Z WV, IpVt, pVo/, pVI/DOFEFREDOH TR L b OB R E L THATE
HEIICHRE LT bOEERICMHER L, 6 FE X4 5B X4 558=96 O 7K % i
ATz blhhol,
22. EBREmME

FEERSIMF L, BARDOKFIZE D HARGEES 33 464 BWSMUTER, HEETHINT
ERNSTDT, 33 ADT —HIZONTIHRD)TH D, WiRITHM S 4, &tk 28 4T,
FEERSINEE DL IE 19.4(18-22) F Th 5, Wik A~ THEEE L LT TOEIC (R) Of5
SUE. BOEHET 330 8005 990 AT 628 FU(S AN ZBRIRER N IV TH D, EEELISS
DOHIEFEOFEEN DD ERE LIZb OO0 84, M TOAEERBENH L HON 104, 9
L1 AN~ L= EERTH -T2, &8, BERITERTH D,

2.3. ERBRAE

FEBRBIMNEIL, LTDO 3 OFEBRICBM LT, ERAOEFII T TCarta—4TH
EE, EBRBINEFIT~Y R7 4+ 2@ 0 CHEHRZRV-,

2.3.1 AR SR

FRBMEF L, 1 BORITIZ 1 DOFEFRIREZREE | FRANROR &I LV B ARGED
RE 2 25 AR ORI O i 2 B Y, BATZAAGEORS L LTOR LEL A 7 BfE(1=
BL W, 7=B)Talfi L7z, @RI, p/CHEZFEREO LD 13, T 0k)
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Kﬂﬁgwﬁ&ﬁffﬁﬁb MVYIZOWTIE A MTED D X 1 TERR LT, THRED
EIZAT T, BRI L. EBRBINE 1X/pVY Tl/p/ THEE D /T D REETEL Ntk D
AR LT %®§ﬁuif®ﬁ>§: HAFECTELT D & ENN—FLWV ) EZ 8RS K D ITHER
BT, BEFABIINEEAZZEZ 2 RSNz, 29 LT, 6 REE X4 55# X2 [A]=48
B DFATHRE FHEREE Z SR S Tc, ERBIMNEB DB AKX T-O &R L T, ER
FHIn~e A% 27 ) w7 LTCROBITICE > 7=, ITLIE 1,000ms ([Z#E L7,
232 [AEFER

FEBRSIMNE X, 1 BIOFATIZ 1 SOEFFRIMAIE S, M2 2B F 2R TRIUKIC
NEBNL, A LT, SIS T EREOT T 6 £ T, %lzmbfwéijmﬁ
D FEHWZ, ZORITIEERSINE TIZHNGEADIRNGELEL LR WVEENE D503,
ERBNME ITFEOBRICEA SN TICH I 272 E@IE A RS K S IR LD, EEL
PRUNGEIZDOWTIE, het (T head & [A URFE A FFORE TR d THEARLS tIZRS72HDTH
5 ED, pul X pulse 05 s DFEEFRVWIZH DT, pull E1XRe b7 EOMMAENAT-, &5
FREIE, EFEZZEZ 2 B RSN 9 LT, 6lﬁx4£%x2E48E®ﬁﬁ@%%
ﬁf;%ii‘_}: HERR STz, TN TEREDRERIIL 8§ 2OFYTTHIESNDZ & Lo
72(4 75 X 2 [A]), HI\1mmE;§ELtOit\mﬁﬁﬁﬁbﬁwk%5~ﬁﬁbﬁ
FRPRATES Z DTSN, 4 DO T ERBEORRIAIISINE Z L IZEZ bz,

= 1. RIERERICAVERE—

lil 1l Iel lee/ lal IN
hVvt heat hit het hat hot hut
pvt Pete pit pet pat pot putt
pVvn peen pin pen pan pon pun
pVI peel pill pell pal pol pul

233 FRRIER

AXB HFREHM L7, ERSMNEZ, 1 BORITIZ 3 >OFEFRIHAIEE, 2 FHOHF
FRIED A OE AP E RBOEFIEO EL L ERUDT ) —OREEETD,
£V AAB 7> ABB & EIRT 5 Z LT ;Dmébtokﬁ%izomaénfmf\mm
D& 1L First, ABB O34 13 Last 3BT 2 L O I RENTZ, 6 DOREFEDT | i/,
Iel-11l, lel-Iel, I&l-lal, [&/-IN SRR TE SHVT=, FIENDOFHEREE CTHEE DT OF B

12 OFATCHIE ST, B ZIXA-NDGE . [il-A-HDFITH 3 D, A/-N-WDFRITH 3 O,
NW--RIDFEATH 3 O, W-I/-AIDFRATH 3 DDF 12 OFRIT THRBIBE N NHIE S v, &7
D3 OOFEFRPITT N TRRLIFEHE DOFKFEIZLDbOTHER SN, ISIL ITI & 1T
1,000ms (ZF%E L7z, FEFEERFER 10 HEMGE LW LR CRIT2HERLS Z L3fFsh
oo 4 OODOFFREOIRRIAIISINE Z L IZEZ b,
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ARG OBIE L, FIERRZ I, BEE T OSIETRRIERZ FIAT -7,
24. #R
2.4.1 HMERMEER

ETERETO 6 FENAAEOLEOREOHIT IV —DF L LTHEINZNEE 2
R, BIRRERD &, WICFUCBABORNTONT I =IO bz /51
EAERN, TRTOFERREICBNTRLS #UO?E&#HK&@lﬁﬂHL@@
. AL ITETTH D, T2 L, pVn/, pVUTIIND TA4 1 EREOD T DRIt 50%%
TFlEl>TWT, /hVY, /pVY EIZIH SRR D Z ERHRTEND, =/ /al. INIZWT D
THRREICBWTE 50%L EOZFTRE U HAGFEORE LI 6 TiEnen, 1
E2TRE T v~ 2 MEEEOEB D ZEIT/pVn/ TD/e/0/pVI/ TD/a/ & /Ia/7e EITH i
ol

& 2 MERERBOBR HZLEVEZORRE( )NOHFIEXREFOBELLTRLELD

HIE DT

il 1/ el Ieel lal IN

hVt E—496 | E 750 ~ 60.6 /N455 IN42.4 /7 39.0
(4.8) (3.9) (3.8) (3.3) (3.9) (3.6)

pVt £ 53.0 E77.3 ~ 50.4 /3311 /8413 7 38.6
(5.2) (3.8) (4.0) (3.8) (4.7) (3.9)

pVn E 62.5 E 40.5 ~ 625 ~ 337 7K 24.2 INAT 4
(4.5) (3.5) (4.2) (3.6) (4.5) (4.5)

pVI E 37.1 E 39.4 ~ 428 R277 | K277 | K348
(3.9) (3.5) (3.1) (3.2) (4.3) (4.1)

2.4.2 FREXRER

6 FFEDFTHRE COVYEREREZKIIRT, 4 2O EREL 6 HE 2 HRENE
RNC U7 RABTE D3 B BT OFE R, T E BRI D EZNE[F3, 96)=47.46, p<.001], RFEEDE
NE[F(5, 160)=40.80, p<.001], T EEREE & FE OLBAEH[F(15, 480=11.38, p<001]<ku\?“zh
HLAHETHo7-, Bonferroni Til#E L7=Z BB DOFER, /e/Z R TXTOREN T HER

DEBELZ T TCNDZ ERNbnolz, /il =T /pV/, pVITOIEZFIT/MVY, /th/ot
D HHBITED 5 72 (p<001), MZOWTHRBETH 724, HIZ/pVn/ TPV LY bHE
\ZIEERNMED - 72 (p=.024), /a/lL, WIZ/MVYTOIT R pVY, /pVn/ & D & HBEICIEAR MK
Mo T (ZINEI p=.032, p=.039), F£7=. AL, pPVUD TGO 3 SOFHEREIZHSTEH
BICIEERN &N T
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100
90
80
70

60 ? FA
50 2L ¥ - .
’ / Y ’ 7]
s W / Y] / ]
/ / ) / ]
30 W / % / ,i
. | 7 / 7 /
ﬁ A UV L
S / / / /
i I € ® a A
B hvt Blpvt Bpvn Bpvl
3. FIERERDIEZEE(%)
2.4.2 HAEER
6 FEE DO/ T HBRE COPWIEA LR LN 4 1277,
100
90
80
70 o’ -
o M7 7 Z
. a --
’
i ; /
/ / /
30 ’
20 ﬁ 14 /
7 / /
10 / f ’
0

BhVt BpVt BpVn BpVl

4: FHIRERDIEZEZR(%)

[FIEEBRFIER, 4 SDOFFERE L 6 DOREE DT ZWERFENERI U 72 AR RIE 0 53 #s)
WraitoTz, ZORER, T HREOEERIFG3, 96)=13.46, p<.001], FE&F DT O EZhE[F(S,
160)=21.63, p<.001], FEERERFE O~7 O HAER[F(15, 480)=12.96, p<.001]DWF i1 H A
BThol-, &K ZHE LT, pVU/TOIEZFRENMUD 3 DO FEREEIZHT p<.05 DKAET
i < L WHT/pVY TOIEZRIIMD 3 SDOFEHEREE LY & p<.05 DKAETIL) - 72, Bonferroni
THELEZEIKROFER, UTICRT I E2TOREDORT DEZRIZLRITYH
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p<.05 DKETHEENRH T,
® 3 AARBROZEHBOER

fil-1/ lel-I1/ [e/-/e/ [/-/a/ [a/-/n/ la/-In/
pVI<hVt, pVt | pVt>pVn, pVl | hVifili 42 hVt<pVt, pVn | hVt<pVt, pVn | pVefil 4
hvVt>pVn pVt>pVl pVI<pVt, pVn | pVIi<pVn
3. f2

P ERTERE LD, BFIC#ET Dm/ & NE B ARGERGEGE OIGEORE OMREICK &
SEETDHZLNbhoTz, 3O0OFEBRERNED L HICHEL TW DL, X E R
E&Tib#@$wﬁ/W2ﬂwm\ BHH TR _72 X 9 ICRE ORI TITATR Y - SO

ICBEIT 5, ZOREBRE 2 ICHLRNLTND, feld—IC 7] IGEWEE & STy
L, BBEORICHE T [ZEWRFICH Z 25729, FEERTOEZERIIEL 25, /=/
WIENZATSL T2, FRBIEBR T D /a/-/e/ DIEZSRIT TR Y | T /a/<0/nl & TN D 728
Jee/-la) & fae/-In| DIEZEZRITm < 72 50 HHEIRO/1/IITEERNIIRTE & O FE L EHE LS,
FBRSIMENEZETERETE LT, EI00%/I/E LTHRLIZONE WD REDNKD,
4 NDOFEE DRGEZTHFRIEE UCTHER L2, 4 AOFFFARIZK L TR UG % 7R L
TZRRTTIE 2R, FNTE D FERE & iR 3 2 1Tl 2 DB RIS 33 2 [RI & S3 T3 2 2 B3
Hb, SENTAARFEORGEGEE CTh D I L LSMIFFICEELZR T TICSMELIELD | ER
FERICRE REANZENE T T, Hx OEBRSINE Z LI EREROB#E AT 5 LEEN
bD, AL, BRI E A4 C (16K02650) DAfiBhE %) 71D THD,

% Xk

Beddor, P. S. (1993) The Perception of Nasal Vowels, In Huffman, M.K. & Krakow, R.
A. (eds.) Nasals, Nasalization, and the Velum (Phonetics and Phonology Volume 5)
pp. 171-196. .Academic Press.

Krakow, R A., Beddor, P. S., Goldstein, L. M. & Fowler, C. A. (1988) Coarticulatory
Influence on the Perceived Height of Nasal Vowels, Journal of the Acoustical Society
of America 83, 1146-1158.

Labov, W., Ash, S. & Boberg, C. (2005) Atlas of North American English: Phonetics,
Phonology & Sound Change. Mouton de Gruyter.

Nozawa, T. & Wayland, R. (2012) Effects of Consonantal Contexts on the
Discrimination and Identification of American English Vowels by Native Speakers of
Japanese, Journal of the Japan Society of Speech Sciences 13, 19-39.

Olive, J. P, Greenwood, A., & Coleman, J. (1993) Acoustics of American English
Speech. New York: Springer-Verlag.
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P05

BAESEREICLDITEBFRADMELERR
B gkt CRRFRFERER) - U BT (ATRA T K)

syuiyang@gmail.com

1. [FLBHIC

HEREIIZE SO FFHDO KBNS 5 H3(Chao, 1948), FERFFEFEE 1XAR & Ak o i i CrF
A RIA T 2856238 % (Chuang et al., 1972; Kiriloff, 1969; Wang et al., 1999; Wang et al.,
2003; Yang & Akahane-Yamada, 2016; fill). %72, Z OIEFOF G T AT L > THEAe 5. Wang
etal. (1999) X7 A U B PFERFEREE xR E LT, WODFFHD 2 HD 2 D& A
=X = b - AT OHEEHIGE (B 20, bei, béi) 2 HIIGEE & U7z SRR G O A SR
BiTol. FOREE, FEERTI—F, ZF>NUE>_FOEICK N L. £77, Wangetal
(2003) TIET A U 1 Je5BRRERE A ICH B HiRE 2 B S, T OEF 2 PEFERNEEGE IS
~PUFE, FIETENTHRV] O 5 SOBIRE ) SHIE S 2. Z Ok 3, %Eaﬁ@%fé%@%
P GEE DR T Lol & EE DNRATEF RN — 8 L) X —F > > R > =5

DNEIZIE T L7z,

AAFFETIL A AGEREERE S 2 x5 L LT, TEIEFFHOMT IR LB EOIEREZIT,
FAIC X 285 B LU O & AR OBMRIZ OV TRRET L7z,

2. Ak
21. EBRSmNE

HAGERERERES 30 N (B 14 A, 2otk 16 A5 18~28 3%, 21 5%) B&Li=. 28F
EREFE BRI /e oo, FTe, REFEEM S I To—2 AL EOFEERER S 7o T,
22. FHE

4 OOFEFHTRNLT 5 P EFE S ERE (] 21F, ba, ba, ba, bd) 2 14L& L, 36 fH 144 3
ZRMEE & Uiz, HlEGELE 1 AOTERERGEERE (i, 23) 23Fes b, o7 U o 7)E
WAL 44.1kHz, & ALFSEE 16bit TT X NMLL, BR 77 ALE LT LIZ b DOEE S
g E L.

23. FHE

FEERBAREIFZ, PEFE— AAGEDO AL VLT 5 EBRE N P EEFFHOHAN B A
FETCRANETY v N ERAE, BAZ A BT D L LI 4 oDOFROETE g0,
FRHOBENEZHUR LTz, ZOHRO%E, FERZBG LR, ERTIIRBORTR, OG0
B IX_Toy o THIE L 7=,

AR FEBRTIX, ERBINEFILEH DR TNy a 2o Ty RV AT THED,
F—R—REFSTHZELEZ. & FT7A4 T/ TIEL 1 DSORGB L TEN & F TR
THIFEETAANTZHZELEL, 4 DOFINENE LA TRV A OT 4 AT VA RIZE
AENTZ (K1), BRI N T4 TBICT V& ARNIEICEE S, EBRBINE I3
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CRTEEFE B UERE ARSI IICHR L. WS EIL N TIA T AOEET 1 [l
THEASH, BOIRLE Z L3 TERhol-. 144 ORI E %2 T 0 XA LRIBTER LT,

(]

1. chéng 2. chang

3. chang 4. chang

1: MR EEROEEH

A OIS WL ERSINE (TS #RL, Tz ERL THRE L. ERS
MBEANIFROBICERE L THRETTILIE, O UDHRLE. ZOREET T
U v 7RIS 44.1kHz, EALRSEE 16bit T XL L, EF 7 7 AL E L THMLT.
%2 6 NOHERERFEGES (M3 N, B3 A 22~33 5%, W) 25 5% BXE O F = & 75 i
TRINET D 4 FHEOE A D) BbOENITHEZ 2 570>, BIEOMEER L [F UiskhER
MU A WV CREE LTz, — ANDOFEFER 134,320 257 7 7 A /L (144 FIPLGFE X 30 N) %5 (5
BRBINE) D7 my 71T THEE L.

3. #HE

HEFEBRIZONWT, ZME LRI L OFEHIEEREZ RO, Ffl(—F~HE) 22
Ke L, FHIEEREZWREHE LT F REZIToTLMER, FAaIC L > TIEERITIAEID
ZEE) U7-[F (3,116) = 12.681, p<0.0001]([X]| 2 /£). —F~DF=DEZRITZNZI 74.6%,
58.4%, 96.8%, 67.9% Cdh-7-.

ARLTIE, BHEFEEFITOWVWT 6 ADOFEEHE D O LRIHGEE & R Ui 4 @R L 725G 2k
Wiz, RFFRTIEZ OFIG 2R EARRE LS. Fil(—F~UF) 2 ZR/ e L, 5EEHE
FEAERES L LT FRIEERITo TR, Pl (—F~DUE) OMRITAEZ > 72[F (3,116)
=29.270, p<0.0001] (X 2 ). —F~WFEDOIEZRIIZNEI 96.3%, 87%, 78%, 98.8% T
HoT.
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100 100

T *
80 g0 |
F || =
3] B
E 60 —— B 60 I
& o}
= 40 B 40
% %

20 20 F

0 0

—% ZE =F @A —% ZE =F mE

2: MERER(E)EERE)DFER *p<0.001

4., EE

AR FEBROMR T, FHEERIZ=FN—F, 2, UFE X0 FRICE o2 (Z5F>
— 7, R, ). RO AN, O, UEXDFRICKS, mE, —F>
CRE>EFOIRICART Lic., B EAEROR R AT S L, ZFIIMEOIEERIIRD
DS RE T BAMREE (35 B <, — 7 & DU I3 O IEA SR 03 535 O IR EE 1T 100%12
otz MRBIIBRDTEVNRENRE, X2 0OWOENGFETH I ENRBINT &
Wz 5D,

F7o, AR OKERIT Wang e al. (1999)DEITEEBROFER & 1%, A7 AL L Tn
oM, AR T = FOEERNEE CE - 7= (K3 /). A ORE 1% Wang et al. (2003)
DT AV F BEERF RS QAR O HES E & AR ERIEEEL L ey, KRR TCIEE
FABDEDNNE Do 7.

100 /\ 100 .\.\ /—
80 F 80 .\ &

T v\\. = .

ey 60 B 60

£ 40 B 40
. & N
20 ” % 20 .
—e—Wanget al. —0— K5 ’ —e—Wang et al. —0— K5
0 ' ' ' 0 ' ' '
& -E =E mE & -E =E mE

3: Wang %':;éT}Uﬁigg nnnﬁ%o)%i%&Ez:E nnnﬁ%%ﬁ%tbf’xﬁﬁﬁ%‘:%o)ttﬁx
ENEIE D LEE (Wang et al., 1999), AV ERK D LLE (Wang et al., 2003).
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Wang % & RBFSE L 2 &, BEEN SV ER L0 TEHEOHRIZITE b0, 7
AV A FEEERE A & A ARGEREEREE TR ORI OV TR, i & &P L 72 il 2 oR
U722 &0, AR OBES B IXmNRER A B L Em Ch D e 2 R Lz, £72, Aif
FETIEPERFEZ 2 M SRV AARGEREEEE 205 L L), BRI W TEmAa T
R LTe Z SIFBBRRE V. FO L b EREE I T 2 Mk A R 220, t"“/?@
EihzEP+ 252 & TRaICHAREDN LA L CW D afRetEn & 5. REETH 5 H ARGED
EyFT 72 R THLZELBEBLTHDNE LRV, 4%, TEFHEEEERE L OB
WARGTT 5 2 LT X0, ZhRAZRFEE B FHFIEC OO TG L7z 0.

ZEXH

Chao, Y. R. (1948). Mandarin primer: An intensive course in spoken Chinese. Harvard University
Press.

Chuang, C. K., & Hiki, S. (1972) "Acoustical features and perceptual cues of the four tones of
standard colloquial Chinese", The Journal of the Acoustical Society of America 52(1A), 146-146.

Kiriloff, C. (1969) "On the auditory perception of tones in Mandarin", Phonetica 20(2-4), 63-67.

Wang, Y., Spence, M. M., Jongman, A., & Sereno, J. A. (1999) "Training American listeners to
perceive Mandarin tones", The Journal of the Acoustical Society of America 106(6), 3649-3658.

Wang, Y., Jongman, A., & Sereno, J. A. (2003) "Acoustic and perceptual evaluation of Mandarin
tone productions before and after perceptual training", The Journal of the Acoustical Society of
America 113(2), 1033-1043.

Yang, S., & Akahane-Yamada, R. (2016) "Effects of perception and vocabulary training of Mandarin
tones for native speakers of Japanese: Pre-, post-, and retention test comparison", The Journal of

the Acoustical Society of America 140(4), 3392-3392.
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P06

BARREEICRIT H&BE ) & Tk oA/ v bx—va v

BRI B = NE PNE S 7)) HE#FF UL HE R

m161419k@st.u-gakugei.ac.jp shirose@u-gakugei.ac.jp

1. T oIz
HAGEORGEICHB W T, #&BhEo ) & T ITEEEIcmE L, FE0
BXAGETHIEERFZE ZHS>TND, A br—va itk &k
TEWERRICE N D D08, o DORBER AR HEMm LI IEiE % < 22y,
ZZTA VMR —va L ERHREORBREZ LVFELGERT 2720, il
W EHFE, FHFH, TR Z U ORA v b= a v EAMAE L, B
| 7E B & i L 7~ (Zhang and Shirose,2016), = D&%, 14a) 1L TR % £
H& TRAR) t@mHWrsn, T X FRRzrE> & TR TIEEE) o X
D IR BRI SN DR DH Z LRyt

AR TIL, AR OTEIER A B E 2. BRGREEICR T 28485 Ty & TX)
KOS v bx—2 g X Z o OHBURI AT~ EWHEEEOBIRZ R 5,

2. SEATHFSE

f&BhE Thay & TR OFEBBEREICE L TiX, ERZ < OMFRERThil T
7oo AK(1993) M) 1FaE L FIxME T LAz A 35700, TR [FRE%
KDz OFEWHERELRDL, TX) ZHEFOML WKL HZ 572 DIHN
HIVD LR Te, AAF—F1992)1X, G L F LM X FOZNENDOIEHREDR
Ws, #&BE T & T oG EZER LT, @KEALT—RD L
I, BHIFED D VITIEREDHE LG, &G T [k OFWHEL
MUIEHFENRZ VR, A hRr—2 a3 EOBREZR CTEITEZ L v, &
BhFA OB RBRE I X BIFA DA DB E AV b xr—va r EOMANREDD &
W72 A (1997) B C A CRBhE T4 & T OFBREZ /08T L 7=/ (1997)
BRAKRT M) ORROSER 25 U728k (2001), vy FHifTo v b xr—
varESFEL, BEMWHEEEEZ T LT AV 2 v K (2013) "dH D, LvL,
HARRREICRWT, #&BhEd ) & TX) o/ hxr—varBnEDLHITH
NAIZONWTOFEITIFIER VY,
ARILARHGEZRIEE LT, #&BhE My Tk o1 hx—va U #kt%x
ER LD, EHEEHKRE & OBRR b RETT 5,

— 182 —



3. Hik
3.1 ‘&f

FFHERY 3 ARiEa—/ A ) [ZHFEHGmICITWVERRESFEEZIND T, KT
B s RA R 2ET 3 NIB e B K NIAT 12 #HOHEK, 7599 G0 T
— 2 THhLH, AEOFETIIOa—2ZHB L. &BiE ) & Tk o
A RCBEE & A LT,

3.2 XI5 L 72 B L DRI HUE

[ BAGEEREAEL] ©, TRBEIE O/ I2h T, M - Bl - K3 -
FESE « 2R POBWRAPRE L, IR OEkRZRDI-Y . EEhEFKDL
DT8R EERL VDI ENDL, XOFMTHEH SN D X a2 540 &
T 5, AEOFETH, EAE, B L o, R, MHEERT S %t
GHE LTz, BARMZeBEEILR 117”7, RRERDILFR 2 DL I 2L TH
%

F 1 XHH T DR

FLuE il
A CETHERESND 1) TE) | #ixha
B G Bha L,
C Hiphft A e
D Hhia & BT D55 BoFEa
E ZEMFA Vo
FOMRREREL Z97Eh

K2 MRLELRDX

Fz | i

IKEGTE->TH X

SRS BN EoT-h

KETZR

WHadso7= &

Qu |~ | W [ |+~

+ vk

3.3 LKA v bx—T a3 ORI
BESHTY 7 R =7 Praat 12RO By FHIROBERE L OREREIZIC L
D, KB Tha) Tk o4 v br—ya X2 0 w0801,

— 183 —



AEORECIL. CHE () &[5 Sa01 Y Fx—s g v % -,
T, TR, SO TMICOE LT, LR THEOKANC ST, 10Hz
THF T, Ty & TX) AoEFEIL 10Hz AL ER L4, LHE% L, 10Hz
UWNTEET 556, IR E Lz, EEEMS 10Hz 2 &I L, 2 22prll |
T 10Hz DLEEBNT 2 & HAERE L, Uy Flz il Shanga bs
0. BT K DU E Ui, LAFIE ERH(E D, FHAGK 2), R 9).
BEZH )Y 7 ) (Praat 28T HEIEH) TH 5,

0
500
400+
300+
g
= 2009 e
~
75
ne
fHE .
’ 1.25
Time (s)
M1 EHH
0
500
400+
300+
N \
S 200- -
<=
2
=
75
ne
AR oW
’ 0.7718
Time (s)
M2
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500
400
3001
X 200-
5 - -
2 1001 ——
=%
30
ne
BHL
0 0.9633
Time (s)
X3 TR
0
500
400
3001
N 2001 ’\_—\//\
=]
£ 1001
=%
30
ne
bz
0 0.8219
Time (s)
X4 HEEHR

4 FERLEER

3.2 DEERAEIZLY , Tha) & X, ZNEI 84 Fih & 145 FEhE N =
Tz, #&BhE T o AENE 1) L0 1LTHEZ<ARLTWHD Z ERgn
o AV M= a COEORE, #BE T & Tk olBifEzhn

T 5 &K 61277,

— 185 —



35
30

25

20
15
10
5
0
FAHER R

X5 #BhE Thl O v bxX—T a2 OHBEE

70
60
50
40

30
20
: _
0

LR T TR AEH
X6 #&BiF Tk oA v bRr—Ya v FOHEEE

BhE [4a) OHBLRGUZ DWW T, E5FH 16(19.1%), “FHFH 20(23.8%). T
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1. Introduction

Voice quality measures such as speaking fundamental frequency (SFF), long-term formants (LTF),
and long-term average speech spectra (LTAS) have been useful for speaker identification of
monolingual speech samples (Nolan & Grigoras, 2005). However, the existing studies on SFF, LTFs,
and LTAS either lack bilingual data or have reported obscure or confusing results. It is thus largely
unknown whether the acoustic properties of speech samples from a bilingual speaker differ according
to the language being spoken. Such comparisons have important implications for the practice of
forensic speaker identification, as bilinguals may or may not behave like their monolingual
counterparts in their productions. The current study therefore aims to contribute to this line of work
by (1) extending SFF comparisons to Korean-English bilinguals, (2) conducting a comparison of
bilingual LTFs that employs LTF histograms (as well as mean values), and (3) confirming whether
LTAS differences between monolingual speakers of Korean and English are also found in Korean-

English bilinguals.

2. Production Experiment

2.1. Methods

2.1.1 Participants

Ten Korean-English bilingual speakers (SM 5F) were recruited at Simon Fraser University. All
subjects spoke standard Seoul Korean and Western Canadian English. Their age ranged from 18 to 36
(Mean age: 25), and their age of arrival (AOA) in Canada ranged from 0 to 12 years (Mean AOA: 5.8).
Each subject was screened prior to the recording to ensure that they met the following criteria: (1) they
were judged to be proficient Korean-English bilinguals by one of the authors who is proficient in both
languages (2) they did not report any hearing or speech impairments; (3) they had no signs of sickness

from colds or other respiratory problems on the day of the recording.

2.1.2 Procedures

A total of four speech samples were taken from each subject. The subjects were instructed to read a
passage out loud (i.e., The North Wind and the Sun), at a comfortable pace in both Korean and English.
They were also asked to produce extemporaneous narratives in both languages, in which they were

instructed to describe a picture story (Derwing, Munro, Thomson, & Rossiter, 2009).
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3. Results and Discussion

3.1. Speaking Fundamental Frequency (SFF)

Speaking fundamental frequency (SFF) was measured using the autocorrelation method in Praat
(Boersma & Weenik, 2016). Paired-sample ¢-tests ' were then carried out to assess the existence of a

language effect on SFF. These results are shown in Figures 1 and 2.

300 e * * m English =Korean
N 200 = = = = —
= = BEE E B °— T o
) = = = = = = = I = = I =
0 = = = = = = = = = =
2F 7F 9F 10F 11F 3iM 4M 6M SM 12M
Female Male
Figure 1: Average SFF (in Hz) for passage reading in Korean and English
300 * * *
. _ : b b _l ®mEnglish =Korean
2200 = = = = =
c:w EEE EEE .- o _
= = EE E E E EE I§ E I§ E
0 = = = = = = = = = =
2F 7F 9F 10F 11F M 4M 6M 8M 12M
Female Male

Figure 2: Average SFF (in Hz) for extemporaneous speech in Korean and English (* p <0.05)

As displayed in Figures 1 and 2, significant SFF differences were found between English and Korean
in the passage reading, but this language effect was not as robust in the extemporaneous data (i.e., only
3 out of 10 speakers adjust their SFF significantly). With the passage reading, there was a mean FO
difference of 15 to 45 Hz between the languages for the female subjects, and for the male subjects,
there was a difference of 5 to 20 Hz. In the extemporaneous speech task, there was a maximum of 15
Hz difference in the females, and up to a 5 Hz difference in the males. This indicates an effect of
speaking style on SFF, and that casual or spontaneous speech is produced with smaller between-
language differences. In terms of the direction of the SFF change, there was either no statistical
difference between the bilinguals’ production of Korean and English, or English was produced with a

lower SFF. Regarding this observed pattern, it is possible that subjects produced English with a lower

! Each speech sample was parsed into 20 stretches of equal duration. The mean FO value for each stretch was obtained, and
these values (i.e., 20 data points for Korean; 20 data points for English) were used in the paired-sample #-tests.
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SFF due to a language-dependent tendency. That is, English has been associated with a relatively low
SFF, compared to that of other languages (Hanley & Snidecor, 1967). This tendency seems to be more
readily seen in read speech, as opposed to extemporaneous speech, which better approximates natural

speaking conditions.

3.2. Long-term Formants (LTF)

LTFs were computed for speech samples of equal duration (i.e., first 30 seconds of speech sample)
using formant frequencies chosen by the automatic formant tracker in Praat, which uses linear
predictive coding. In terms of mean formant values, there were very small within-subject differences.
This study finds that the shapes of the formant frequency distributions are more indicative of speaker
identity than are the means. For example, the histograms in Figures 3 and 4 display the distributions
of formant value ranges (displayed in 100 Hz bins) for two speakers that have very similar mean
formant values (i.e., F1: 400 Hz, F2: 16-1800Hz, F3: 2800Hz). While their average formant
frequencies are similar, Subject 4M, has a more prominent F1 peak, and his F3 peak is skewed more

to the left.

1000 Korean F2 peak  English F2 peak ® English
800 T

600
400
200
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Formant Frequency (Hz)

Figure 3: Read Speech LTF for Subject 3M
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Figure 4: Read Speech LTF for Subject 4M

As shown in the histograms above, there is also a small effect of language across bilingual LTFs. That
is, Korean productions are often associated with a lower F2 peak. This is consistent with acoustic

studies that report slightly lower F2 values for Korean vowels in comparison to English vowels (Yang,
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1996). A strong effect of speech style was not found with bilingual LTFs. Altogether, the current study

finds that LTFs are mostly speaker-specific with small language-specific effects.

3.3. Long-term Average Speech Spectra (LTAS)

There appear to be no existing studies on bilingual LTAS, but a study that compared LTAS of twelve
languages? found that most of the variations among languages are smaller than 3 dB in magnitude and
occur within the range of 200 to 6300 Hz (Bryne et al., 1994). It was thus suggested that a “universal”
LTAS can be applied across languages. A more recent study (Noh & Lee, 2012) compared Korean
LTAS to that of English, and found that the LTAS of Korean speakers show significantly lower
intensity levels in frequencies above 2000 Hz, except at 4000 Hz. The lower intensity levels found in
Korean are thought to stem from lower occurrence of phonemes with high frequency components (i.e.,
fewer fricatives in Korean). This suggests that for languages such as Korean, the universal LTAS is
rendered inappropriate. The current study examines whether the trends found for monolingual English
and Korean speakers also hold true in bilingual speakers.

LTAS were computed using Praat to observe overall spectral properties of the continuous speech
samples. Each speaker’s samples were then normalized for peak intensity (dB) to permit
straightforward comparisons. This study finds that most speech spectra show maximum intensity
around 500 Hz, and a decrease is seen in the higher frequencies. Similar to the monolinguals in Noh
and Lee’s study, many bilingual speakers (6 out of 10) showed significantly lower intensity levels in
frequencies above 2000 Hz (except at 4000 Hz) in their production of Korean (see Figure 5). There
was a 3 to 5 dB difference from 2000 to 4000 Hz, and a difference of 5 to 10 dB in the higher

frequencies.

English
20 o~ T Korean

dB

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
Frequency (Hz)

Figure 5: Extemporaneous Speech LTAS for Subject 4M

It should be noted that this pattern was not observed across all speakers. Some bilinguals (4 out of 10)

had very similar intensity levels in the two languages up to 4000 Hz (see Figure 6). This suggests that

2 English (several dialects), Swedish, Danish, German, French, Japanese, Cantonese, Mandarin, Russian, Welsh, Singhalese,
Vietnamese
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there are some within-speaker characteristics that influence bilingual LTAS — which is different from
what is found across monolingual speakers (i.e., between speakers). The reasons for such a distribution
are not clear at the moment, but it seems that the bilingual speakers that were impressionistically more

dominant in one language (i.e., better at either Korean or English) demonstrated such patterns.

40
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0 W 4 ===e=- Korean
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v\~-,\\-as~—\_-‘\
--~-~
-20 ~\~‘~\~---' - o o - -
-40

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
Frequency (Hz)

Figure 6: Extemporaneous Speech LTAS for Subject 2F

Furthermore, this study found nearly identical LTAS for bilingual speakers that had clearly lower
proficiency in one of the languages. Figure 7 shows the LTAS of a speaker that was omitted from the
scope of this study due to his lack of native-like proficiency in English (late-onset bilingual, AOA: 18
years old).

60

English
40 W eeee. Korean

20

dB

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000
Frequency (Hz)
Figure 7: Extemporaneous Speech LTAS for Subject 5SM

As can be observed from the figure above, energy differences seen across other Korean-English
bilinguals were not found for Subject 5M, namely a subject who is not very proficient in one of the
languages. It is plausible that such speakers produce the less-proficient language in much the same
manner as their native language. Such findings suggest that LTAS analysis can be somewhat useful in
speaker identification cases involving multilingual samples, given that the speaker lacks proficiency
in one of the languages spoken. Lastly, there was little indication of an effect of speech style on LTAS

distributions.
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4. Conclusion

This study investigated the usefulness of SFF, LTF, and LTAS analyses in bilingual speaker
identification. Among the different acoustic measurements, formant frequency estimates across long
speech samples were found to be most reliable and speaker-specific. Speaking style was also found to
be important; stronger SFF correlations were found between languages in extemporaneous speech.
Such results suggest that multilingual samples may serve some useful purpose in speaker identification
cases that involve bilingual speakers. Future research could further expand on the results obtained
from this project by applying the methods to other bilingual populations, such as Japanese-English
bilinguals. One previous study finds that SFF is consistently higher in Japanese for Japanese-English
bilinguals (Graham, 2015), and it might be the case that, like Korean-English bilinguals, there is some

effect of language in the bilingual LTFs given the small vowel inventory of Japanese.
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— A THRZENTRINTEY , RENFET DTN H D, Z O 7 —TI13IR
NEELLS . AHBOMELE L2V, FFICHIT oW TIL, FL & F2 88T 5 7= O 2l p i
U<, FHIGEBRIC D B ORI H 5006 Lit7eny,

UbZELdnE, D &b A Lo P2 IIFHRENGFIET D IRt n &y, L
H O HAFEEOTPFEFINNSWVEZT > TEY . A L=RnhElLLo>oH 5 Lfif
WTx 5,

S, BEERAEO LY, MOBERZFRELLZY ., A LT8R 5 EH LT
EEBRHALIZY LTH, 20X BRREDRINDINEFTRDILERND D, £z,
xR ERHI L COMT 272DI21E, A v 2 e a—flEaHiicito720, Zh
FCICEM SN BEERZ2 AN T2 b8 THA D,

ZE XMk
[EHT — 2 RO Lz 1 K]
[E N7 EREMFIET - TEHCEE A ToaE - FOR TR TAARGEE LS —/S2 ] &5 5l
AR LR (2002) “ANOVA4 on the Web” https://www.hju.ac.jp/~kiriki/anova4/ (2017 47 A 31
A&7 7 & X)
Thomas, Erik R. and Tyler Kendall (2007) “NORM: The vowel normalization and plotting suite”
http://lingtools.uoregon.edu/norm/index.php (accessed July 31, 2017)
[RRSCSCHR » 8 SCCHk]
Thomas, Erik (2011) Sociophonetics: An introduction. Basingstoke: Palgrave Macmillan.
s (1989) THHEOFFEOLIL] LT (W) TR AAE S AAREZT 2—H
FEOER - R () J109-134. H T BIVAERE
LM% (2005) TPROFEZ) TATISEE] 34(1), 64-72.
ERERT (1997) [HAGEE FOEF IR [BME (EKELY) ] 11(4), 2-6.
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P09

BEPERSEHERIIBMEOESTICOWVT
FASE B CRBREMEPEREA )

michinao.matsuil@ohsu.ac. jp

¥—U—F:xZLv 27 truaxJs 7774 (EPG). #%. ARG, Fk, &

1. WHROEHB

HAGEDO#H X, Z OEFBREICHE > THRA A RE 2RO, Fric, ERINECASYE
HHVIFHEF L o PHENEE 2 RO S S ICBRET 256G, 2 OIS 3% S
DFBEAIEICBI T 272 1T 5 &) JWT, B TORITIIED BfE)—E L Tw b,
LU, BEERBEEE Lo 7P E 2 R 7o e O i 038kt L 7288 s E D & 9 %28
HBEELITrEV)RIZOVTE, BT LIEBERO—EDES L0,

Z TR, BEECEEE DR L R BEOLRICOVWT, TLv 7 tuxs hTS
7 4 (EPG) Z W 7-SERE R OWME 21T 5o WIS\ D DT Z 8L L 72#%. EPG
G EERER 2R, BE LT, BRTICRRTDBE L 2 5a i ififrRkasie 2 3 &
FERS T, Bt OFHERED I B, X ) OFEEM OIS OMEELZ T 250 2B
%, F7-, OFENOTEE) & LSO U 728 %2 KT 2 EHRT, mitic, 20
FEERFERD & 0 5 HRFEO B HifHEICOWT, AT OHERZIT ).

2. IBSLZEICEHT BEITHRDIER
21 BEHPRNIERERFOFEICKTIZES

P SO H PRS2\ I3 E T Lo REISENIEE 2 FF o TE R T 258
12, BSOS CTARIIOW T, 2 TORITMATRMBI—F L Tnwb, Thbb, 20
R R v SN =R VAT RN (e oA i QNN UL il i o S

(1) a. WEBE [p], [b], [m] 238K T 2556 © BEE 1 [m] 1T,
b. BB (¢, [d], [n], [ts], [dz], BEZEHE H [o] 2YeHET 2356 5 1E [n] ICER,
c.@%@D%ﬁ%%@&@@ﬁ%%ﬁ%%ﬁ:@%umn%5wunﬂm%%o
d. R (K], [g], [g] 238489 2356 @ B 13 [g] I %,

7R L, 2SR T 28I OVTE., ZOTEHERPIHAY B ERS 2RO L%
B L T, BRP 3T 5 LIFRS v, FlZ1X, Vance (2008) & [r] HIZEITT 28513
BELEERE [q], [ WCERT 2 ), £ 387 (2009) 13, 7 FE0®EFE LT ]F
LEBICAN, ZOEPEFICBET25EAICIF [ 12422 LiERL Tw 3, #rdEemm
BEBEPREHEO - TH 2 I EE2ERET L L, 2o DIRFMIFIEFICHBRE -, #HEHS
HEMEDOWTRLD A% 63, & HHOFME LT 2 EHROWTRED R TS 2 L %2
AEL TIN5 THD, 2) LT FEOMELRENTE L &, IR - e - M
EH 2 L CHREME S X I d hiEf 2 ROfE Th b, s O HMRT Ikt
T2561F, 2 ELTEMEICBETAMRERNEI 2L LD TELTLVES ),
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22 BEHLKREICMNETZES

UKL, BEPEKRBICHELTE D, hooHiEs kit L 2 wERE TR, BEoL R
IZDWTRMBEDRIES , B ZIE, R - KR (1972) 1 [N] ICEHET 2 & L, 7 (2006) 1
"R, T T[N 225, T8y 2 T, Tldm & LTw3, £/, AR - Hifid (1989)
& TOEE E WHE O E 225, OPENOBHSED Wkt ) LB TE D, ZhiZ
[q@] 2> [G] ISAHMT 2 H & B TE WS 9, [FBRIC Vance (2008) &, #HEEARICEIAE D&
T [a) b N E2 I EEEHLTVS,

KEDHEFICEIL Tid, HAfIZEH (2016) 12 & 2 A BI2ER Tk % F 0 7S5 2 FZE D3 Hii
THIER G, 51k, XieA 7 —aZ2 IR LD, KEICIE T 252 R
[N ICBRESI NS, HlREXE L, SEEHEBOREVWI L2 WA L, RfTicEs )
2 DIEEDEbHFET S L, RREICMET2HE IFHHERTH Y., ZOHMBERZ, 1t
& Mester (1995) 23565 L 72 T O S MBI OE/IMEE SN TW S EWIHIMEEBRL T
WAHHEED D 5, 7272 L. S HIE 2 F > TR A % FEERIIC I X 72 Yamane (2013)
ICkzE, 29 LABEEZROHMAERD | RITHICHELRMSEMEDIEEZFRI>TWw5
K] FICHARTHEENS VDI TIE RV E WS, o, BSomE2#%2 % LTH
DB DD 1 DOTH D,

23 BEHVERTFEHICKITIZES

B I B METE T A BIEIC BT A RIZO W TR, 35T (2009) DEARASIERICEEL
W, I ERRLEER S IS > TRAFICERT 2 L RTE D, [s], [¢e], [z], [2] DT 25
Bl ]IS, [¢] PEFET 2BUE T (1) 1, [§] 2MEFET 2SI [d] ICERT 2L LT
%, BURZELOD L [h] ST T 28 OLE T, ZUd [h] SFICBi T 285 12> T
BWEPRE S L), FMEBEESRZIIEORHEPHREINTE ST, [h FOHFHERETH
WEDRE Z \ZBHARE LD b DI 5720, T @EFOMTHIL & IZIFFEOBRTH
3 ERTXW,

BEEE AT A BB TR SRR ICE R T 5 L v ) fU, % DTS BT %
EZATHDD, Wi CHED Ros, IREE (1951) 1%, BEEF T T 2 50T 13tk
FREEE AL L, BT LEEEST 10 b (777 L Z DEBRINES 7 kb, BRRFICAR
ZEHHD) LIEML 7, FU £ Kochetov (2014) &, [s] HICHATT 2 HE AL R % EPG I
Ko THIEL, [1] 2 [Z] IKERT 2 LR Tw3, ZhsnBRIE, B L 7 [1] T~
L& LRk, B IR IS B O TR Z 321 2 21 T <. S L OMTRL S 5%
22 EERLTVREDES S,

Lo LR « thid (1989) 12 kU, BB ICEIT T 2E A RIS IV LEMR X 5 72,
oI, BEEICEEE MR L A, THREZ IZRIEOF IS HIFHEICH 2 > TH
L RiFonsh, NENOBAEI R WKL (T4 0 b S LB S D BREE) ) IC2 5T
309, THiEOFICH V) v RICEHSI N, T2bbi o1 XU, i
fTAbD 272 &3, EfTRL D% Z 1) 2 AlREIE b FFD, Ztud, RETTHAR 2 RS0
Mg BERBICE T 2 AR T O FRICRELE %2 5,

2.4 BEDLDEBFICKTIZES

REE DS IS 250, 22 COMEI S ZRARFICEART 2L LTED, 20
RHTIEVD W, KRELCE L2001, TR @ TRIED £ v ) JTh 5, AkER (1951)
51 (2009) %, HEE OGRS IS CTART % & BT, 75k (2006) 3EE A RO 4
2 F E LT e ickfby LT3, BAGIZ /12 &, TH%Z ) 25 [seé.o]
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o TED, ALV ODIETHILLH D H2 LEZTVWE L), Ukl &
A - il (1989) 1& TR Z IZRTE DO FICHE, TIZOF IS > TRib B otz 23, [
PENDPHBE D DS e W B (Kt T b b B LS D b)) LR TR B [zeEil].
AR [kileg]). "% [adi]) &V LD AT bur I a%zmn LT, EfTE{LOH %%
(P Tnw3,

COMRTHEHTREIL, Vance (2008) TH A ), i, BEEIRE - BOL s - Wi - B
FOWCRRFICART 2 Lo, BRECHEZICK > CRITRRFIELL 2D, TE LS
SITHAEDCTE ) ICHMZERT 2 RIS O W TR L 72, KET TR 2 B 5 S |
AWFESd THEHREE L TR ORENR L) LI FHEIZ2BBELRORETHL LH
25,
25 SEEBEAODAOY FERZK-T

BEWT LD ED A ZZ T 2D, &5 WIFIEfTEL O HET 200 &\ ) [H#E
k. HHEERICB T 2T oAy PR ELFEOREFRERD, i, HAFEOREPREH
I% Obligatory Contour Principle (OCP, McCarthy 1986) IZ3&X L %\ 2T,

EE@W:»—+F c v v c v ®REW:AYE) ¢V C CV

I A N
I [l ol Il Jol

D& wiEEE RO, Tk, AMURENTH2EZ I ED L) LRRZ2F >DEAH, TS
v by R et ., S S [+nas] EMEERFoTWw B LI fiEkE, &
ARINAEE EMATIVRBR DT, Q) DL I) BEZR>EEZTIvrdb Ly, T
bbb, THIE CHfTREALANEE Z 2 DIFEEE ([+nas] FE) 28 C Ay M2V TE
D. 2 [cont] BWEPCHEMEICHT 2HZ M 2> Tk wizd, %o C Ar vy M
K20 T3 [cont] RYEPHTHEMERMESEREI NS, LorL, TEL X9 ICHEE O]
BOREE TR o786, HED “C° 355 L RALZSI SR ITHICR SR\, 95 L,
AIBNFEZ B ER T DA I 2, AEOHWIZ, 29 LAMELHL 2T 572012,
R PEEEE DM T 2 58 DS A RO M%Z EPG # W THAET 2 512 H 5,

(2) B W - ') o FERL, DR ?
a. C \Y4 C C \Y% b. C \Y4 C \Y4
DRE
/k/  Ja/ [+nas] /k/ /i /k/  Ja/ [+nas] /i

3. ERE/BIICETISRTLERICEHTSIERE
3.1 EBRAEELSIRAE

FERIIPERE 4 4 GOSN 1 4, BSR4, BT ERE2 £) I,
EPG 8 L UEEH~ A 7 L O~ A 7 23538, 3 E— 7 Dfli#EEZ 7 v ¥ 112 511
TORKEI L TITo 7, RiSLTHWTONR E T LHEEED Y —IZPLT D@D TH
3 (CHPHNDT—F -7y, MRAIDBIR L. AR TIERR7Z0), AREKGE & MERREE
MREZ>Twb 720, EPG %2359 2 Bl FHiIC 2T ORNEEE 2 HIC 5 Pl cEm S H .,
MEREICENTH 5o, £T7 7y MIERAITHT X 9 IR L Tw 558, fRA
T ENBAICEVEALZFREZIE VLR, F42, FHHELSGETAAX FICk>oTHE
DEE Z sy LTz,
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(3) a. RFEHEEHE ThAV) ThAI ) .. TBAE)
b. /KI—RFE5E—RE T Ay ThAS ) L TTAE]
c. RRE-PEE- /RS i ThAE) THAL, ... TBAIZ,
d. /KI-REEHEE—/—RES - Th Ak ThA L) . ThAlE)
BEPAEICHEN TV RERETIE, WINORE D &5 LT 208N H 2720, 5
XEDOREIZ. B~ A 78X OB~ A 726k L e E EART a7 L%2FD
DI TS, BB, BEBPERFICHEN TV AEATYH,. KrefN-inter (a) D A7) &
BRI L 738535 X[ % RO X refN-inter (b) D & 9 788 — 1, BEEHSETH [, [N] TH
% LR L, X refN-inter (C) D & ) I TH > TH HOPEH~ A 7 DB RICEFH 2 -
TLIEAEZRNETH D LR,

T - Wi, — o —
v e oo
- pn— — o W - o mmwu%wmm
. P
e

(a) 4 %ﬂb * 1 (b) ‘:‘ \i—_—‘.—m 1 (C) *)
M1 #WEORE @ PATZ b HAD ()\VAD

EPG 7 — %1%, 4 ZOPBRF IR L AT HER %2 FSlE L cHBEL, v 7Y v 7
W 10ms TPEEL %2, ZOATLHIERIZINA—ERRIC X > THE~NOEHEIRDNRICZ 2 X
I INIZ D DT, B 255 0HE 2 MK TE 3 X 5 FHE LI, vk micik 2
I, FREBMEZE 2 71, WE 3 5, OB 1 SloEMEE 2 F>, 72, AT mIEHE
EHTH O A EMAS 6 5. DS EMIAS 8 L S 41, B SO EEE R £ Tif 62
ROGHHAABE & e > T\ 5, 8. EPG 7 — % DULERITIE WinEPG (Articulate Instruments
Ltd) BX ¥ 7Ly bMiEEZEHWTIT- 7,

3.2 SFiER

FHEIE LT, ThAVv - WADH) THAD - IADH) DAXZ +Fa 75 LE EPGEKD
FEREZN21RT, 29 LEARE - RS OMAG b IcEB LTI, JofT Bl L v
IEVICED ST, BERIXIETREORENIC RS> TVwE 2 L3005,

B B e

(d)
2 EPGEBORHE ( HAV b)WVAD () HAI W) IAdH
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RSSO T BT AR ERE LSO B RS A RO R E R1ICFLOTEL, K
A, BESOHIRICH 2RRED ) B, TEZEMO X D RS PEREFEL Twd 2 e
T5, Filo, Al £ FERERF ISR DS E NG A 1R AR [1] AR T 2 A
BV, 23, A/ B palatal &) EEZHIEICR O DI L, A/ FIFTROGEREME R R
WZEITERLTWB Xy IcBbind, ZUxf L, fel, o/ &) T I E n
7EEE, BITRF IS EToNLBFICERL LTV, ZOFEKIZHMETIE 2w, FHl
BERZBZ 207RME D b, FHIN TR 2 TR Z O REERE L SN S, ZDk
IZDOWTIE, SHROFEE Lz, EBERFPD <2 13, EPG O KIGHSHELZR 72 & I 2
CEDORBWI ERRNT, £, TREGIESE-MTFE-RE ) OEBHICOLTH, #1 &
FIEHE—DFERBF O N, ZHENTTEOFETEED S Z > THYUROERTH S I,

F1 SIS BT B RSO S

#% i B 5
[a] [l [w] [e] [o]
ge lal |7 [ (@ [€]?
01 o o 6o 6
pp fwl | (@] [ (@] [d@] [
w2 lel | [€] O] [m] [e]  [€]
[o] | NC [i] [w] [o] ?

INTFHIIN U, TREESEE s/~ TR 455 —/s/-REE ) D#8H Tl Kochetov
(2014) DFER LI FE—DFERDG S 4, BRI (1951) 2346659 % XL ) ICEEE L 5], ¢ 1T
BLTwhk, 20HIZK3I1RT, TDOI EId, BHEEERL L s/ EBBEET 2541
IS EOWATH O Z 5 L2, [cont] FEICOWTHFEZEI LT3 I L &R
T, ZOMWEIZ, RIEICBIF #5508 [+nasal] BHEOABE I N TS L) 1td & Mester
(1995) Dfsfi L EANTH 5,

AL P ey

X3 THAZ) ITBIT 3 EPG EBEOMLHE

4. HEWE

EPG Z W7 B A RO FEED S| g OLRIIATRICHFET 2 G5O 9 b THR
RO X DO HDITHESFEEIND L W) ZEBHL L L ko7, BFICTEVRET S
RpCHfTAb 2 2 T b, HAFED phonotactics & L THEICHITT 2 H ST RETH
D, B ISR 5 FEDIE ) DRI FIEEHA L D e Z EDEIATH 2 EEZ SN
527259, $hbbt, BEOMTRAIX 2.5 Hi T L 72 & 9 & CC-slot M G| Zf 27
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DT RV, T L, REDHITHILOFIRGICL DR 257259, Thbb, BHE
BT 2 THRIE D CC-slot 2G| ZH I TH DT R WAREMEL D 5, EE b L[
U< THREZEEO K D RGEREISHE I NS, LT, REOLAIE GERIEE 2FRE) &4
fﬁv‘iﬁ%ﬁif%ﬁ‘@%%f:&b\ TR 2 5 Z E D AERTIE W,
Diggmd, HAFEOHHFRITE W TEE IR E 1S C-slot 236 E) &\ ) FEIC D 76 d3
%, FDH%I HD X DPRGERBNISHE I NS ) Lw)WHEIF, FHEIERE VI ALEDIERT 2
sonority DRI DM EEZEZ 22 L HARETH A ), TDOEH, Cslot 3AEE LD #H%
D3 TERRE ) ICAERT 2 2 L EHARICHWND L, 7. Cslot ZIRET 2856, @bHE
NOERIFC R TTa I T AT —) EEZRVIRY, FEMRI S, TORITD
WCIE, TEE DK T featureless 2 D> & Vo iH & bk, F-fE kD TiEnz
AR AR

BEE AW ZFE T BICH ). ALOBKRZER L TL & o U —BRFeA 123 &
FoLET, BB, RUZEIIRILAIZCE - JLRITZE (C) T AR B\ 2 BE 6 I
BRI 2 EHZE) OB ZZITE L7,

SE X

RN 95 - RO FEBE (1972) P& RIAs HEUR AR, B

Itd, J., & Mester, A. (1995) “Japanese phonology.” In J. A. Goldsmith (Ed.), The handbook of
phonological theory. (pp. 817-838). Blackwell. Oxford.

Kochetov, A. (2014). Japanese in the typology of nasal place assimilation: Electropalatographic
evidence. (Formal Approaches to Japanese Linguistics (FAJL) 7, Handout).

W SEIL (2009) "HEFELS ) SR () TERBHEELOLODFHY: - SiEYy 20-36,

PR B BUAL

McCarthy, J. J. (1986) “OCP effects: Gemination and antigemination.” Linguistic Inquiry, 17,
207-263.

RAR R - i B (1989) TS &R S —2E5E - hEREGEE DFE—) ik ERT (HW)

T%FH$?&H$?%§%3%JB9U7m%mkuﬁa

R LS (20060) THAGEEFAEAMy =A%

JRER PUER (1951) TEFYs APEEME. B0

MRl B - N R B3 - =0 B4R - R IEKER - Sathls - Mk R (2016) THAGEREREHE
HOFEHRIE X~ A 70— L HARFERGET - N—2 2Ty TEFE
18: 2, 95-105.

Vance, T. J. (2008) The sound of Japanese. Cambridge University Press. New York.

Yamane, N. (2013). ‘Placelessss’ Consonants in Japanese: An Ultrasound Investigation. Unpub-
lished doctoral dissertation, The Uuniversity of British Columbia, type = Ph. D. disserta-
tion,.
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P10

BARBERELTAIREBEFEEICE TS 12T —DHIBRICEATHHR

WA A (RIHBERRT)

y-saka@dokkyomed.ac.jp

1. [FL®HIC

PFEEERFERE OREEIZBNT, a2 U— (3) DOHIERPEZ 5 Z E0nWEINTn5D, %
ITHRICE D&, Y2V —DHIBRZFIEEZTRAEL LT, MEBOME (RO, %
P3| REREMRE. TERERUEMENE., REHE, AV —F R X AL, FEEOMR. FER ENE
LI T D (Dalby, 1986; Patterson et al, 2003), Z L5 DO, HafEEICBI L T
HHEOHE LY HHEOEHEDHN Y 2 T —OHIBROBEE R L 720 | @w%ﬁfi3ﬂﬁ>
5 45%DHIBRRTh ol LM STV D, £z, RBONEITRITFTHO 3 FHiNHMD
FEN Y 2 U —OHIRENROEWZ EARINTND, £ T HARGENGEG S (X 5E
HEET DB, 2 U —OHIBRIZEE L T, SEEREEE L RO Z2 R T DO TH A I D,
AR TR, AARGEZ R L TOREFEE LSRR E LT, HiF0mis biT &L XD b
FZ2ITH 2 ODOEBREITH T2,

2. EER1
FBR 1 TIXAARGEZ R L TR FEE IR DHEBEADO Y 2 U —DHIRZFI~ 5 Z
EEHMET D, OTxBITy = U —OHIBRNE U 2 FWREM DO & H5E% 2 FEHO M E CTF
LB ChD,
21. EBRAE
21.1. S@EMH
AL TIEY 2 U —OHIBRDE Z HATREMED & 2 HiGE S3 554 7 A b LTc, 2 U —
DOHIBRANE = 2 FTRENE D & 2 HiZEIL Patterson et al. (2003) THWOHNZHEGED H . HAGE
R L T D KRPAEICHIYAE O WHGEZ -2, BEEORBILE L M OfEIC
KO 3EETH D, MIID Y X L% FD 2 HHiGE 2PRE), 59D Y X L&D 3 HHi
& (3PRE)., #5955 U X A% F> 3 HHigh (3POST) Th b, HFEOHFNIZINZIL, select
/salékt/ (2PRE), solution /salti:fan/(3PRE), avenue /&van(j)u:/ (3POST) TH 5,
2.1.2. tHERE
WHRFIIAARGEERGEL THARKRFEE 6L ThHoT-, BT 64, T 104 THo T,
FHRIZVFEEND 4FAEETTHY . HERITHRGE 134, RiReFER 24, 77 A1
& Tholz, FHEIXIVEEND 4FEAEAETTHY, FHEMIL20 ¥ THo7m, HEITHAR
Th V| WFEEOWINEIERBRN 22 WEERE 1L 6 4. SGEE OWEINITERER ) & 5 #hE
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X104 CTH Y WX 2 BB NS 1 4T > 72, TOEIC D E1T 400 /505 810 S TH Y |
X 738 R TH o T,
2.1.3. EERFIE

FEERTFIEIL Dalby (1986) & KO- « R (2000)D HiEE 5512, L FOFIETIT- 7=, #ibk
FIX 1 AT O REETERICSMN Uiz, BREIXETT R M5B 53 5B E LA
S, HEEIZEND X oI RS NTo, ZOBERIRIEEIER T 0T, 7 & MIEE
L7 S35EDOT A MEEZ—F LDICLTIHEIE L, 7 & FEOFEA LT &2 BHERFIZONT
SEﬁwICVnwﬁ~%ﬁofﬁﬁLto%Lf*msﬂwﬁﬁmi%%zﬁaﬂgﬁs
FIHETD 4 BlOT A MNEOEREZREDOGR E Uiz, Bid BT O®EITE LR
BRI D HIPH CTE B 720 EVEEE & & 1 B 2 L ISR AIZAT Y £ hménko

T aU—DHIRNBEZ > TWAE D DOHIiX, Praat ZH W TITo72, ¥ =2V —0H|
%&%ﬁ%ﬁﬁ%f%w\&%%@mmmf%é%\é@@m%ﬁ*A*t:ofwéﬁA
DHERD Z LT LT, =2V —OHIBROFIEEREIL, BT K 5MER & IEEOHRTIC
éﬁ%%ﬁw\v:vwﬁ%émﬁzfmé%®kbto:Mimea%akmbgﬁf
»D,

22. EEBH#HR

16 £ DWBRE DEF T —Z 2 L, 2V —0RHIBRENTWDT A MEOBEER A=,
A5 2L DT A MFEEIL 53 FEX16 4 CTREF S8 FETH -7, 77 &y MR G EMEZ T2
HOIFRRE L Lz, 16 HOHRE OFERE T L DY 2 U —DHIBR AR 1 ITRT,

K 1: 7R NEmiA LFICB T 57 2 U — ORI & RE

v T —OHIBRER R

T 5 22

Wi 1 6 17

BN 2 6 17

3 3 4 19

B 4 9 16

2.3. &

EBR 1 OFREREY %xh%@%ﬁif’ﬁwf\aﬁﬁ FERE 1LY 2 T — OHIERFEN
BOEVEN 4 T 1%, @3 T04%THY, FEALEY 2T —DHIREIT> TR

Too ETRFREEIZ L E)@b\’?i HHE L BB ONALE I & D HEFOFEIC K DEWITR S
Nipnolz, ZOZ LITHFERGRAGEE & AAGERGRE A CIIRRDI AN =A LTy 2T —
DHIFRZAT> TV D ATRENEZRRT 26D ThH L BEX LD,
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3. B2

S 2 TUE, AARTERRE A ICBY 5 LH O 2V —OBIRER~<% 2 L2 LT 5,
MR IT., a2 U—OHIBRNRAE T A AREMOH AE X HAIAALTE XY U 7T X% 2 FEEO
IR LB T D,

3.1. EBRAZX
3.1.1. E&EMH

TR 1 TT A MEE L THOWOIZHEE 53 2 MOIAATE X v U 7 3 53 L& 576K
LD, T2 U—OHIBRME Z 5 ATREMED & 2 BLFEIL Patterson et al. (2003) THIWN B AL7z H
FED O L, ARFEANGEL T O RFAEICHIRAEOEOWEGEL Ao, HEEOREITEH
Bl MmBADOMEICHES 3FEBETH D, MDY XA ZF-D 2 HHfigh (2PRE), 5970550 Y
AL FFFO 3 HHfish (3PRE), #MH995D U X A% KiD 3 FHizh (3POST) Th D, HIEDOH
IXZENE L, select /salékt/ (2PRE), solution /salu;fan/(3PRE), avenue /&van(j)u:/ (3POST) THd %,
F 4 U7 3% [SCN /N#fif 2 — XA % v U —72 ] @ British National Corpus 7> 55 L 7=
N, FEERERGEE SRR L BT Lz, v U 7 UIAARGELRGE L T 5 RFPAEI
Bl 22 DR OB CTHERL ST U D,

3.1.2. #HERE

PREIIER 1 I CSIM LT AARGEZ R E TORFE 6L TH D, ER 1 DBEboTo%
FTICER 2 12BN LT,

3.1.3. EEFIE

FERFNUTEARNTITER 1 LA TH D, FRFITETF v U 7353 IRENTHK
IS, UTEND KO IR SN, ZOBERIRIEMIZER T o Te, 72 LITH
ELZS3 XX V7L E—FLDIZLTIEEL, Fv VU7 X0~ LT 2K u5RE I
DTS ERTV, IC ba—X—%ffioTiE L7z, 2L TCIZO SHEOEED S B 2 [AH
POE SEIHETOD 4 HOX ¥ U 7 XOEKELZREORSRE Uiz, Hih BT O35 m
DOFE L BN DFH CTE LT EHWVEE L Z | BT EICRAIZIT) LIRS
iz,

Vo U—DHIRBE Z > TWDENE I MOHWE, Praat WV TiTo72, ¥ 2 U —DH|
FRIZEFRBRTH Y | BeEr(gradient) TH D23, S ENIHIBRNFZERITE Z > TW A A
DHEH Z LI LTz, ¥ 2 U —OHIBROHBT AT, RIS X DM L P OHRIC X
HHEREATV, 2T —DNERITHEZTWDHH DL L, 4L Dalby (1986) & [F UAEHET
HD,

32, EEER

16 4 DWBRE DBEFT —H 2oL, 2T —=0NHIRENTWD T A MNEOKE X T-,
F¥ T DT A FBEIT 53 FEX 16 4 THEF848ETh o7~ 77 &y FORBE X MEZ -
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LDOITRRE L LTz, 16 4 DOHRE OFERIET LD 2T — DRI E £ 2 177,

2% ¥ U TG ETICBIT DY 2 U —OHIBRE & RAEEKL

v 2 U —DOHIRE AL
T 11 18
Wi 1 15 20
B2 13 22
36 3 13 16
B 4 13 20
3.3. B

FhR 1 LHET D L X U TSGR BITFIZRWN T, %%m%§®WMﬁ%EhkoL#
L7e 6, I bHIBREMNZ W EE 1 O 15 THHIFREE LTIX 1% TH Y, Dalby (1986)i2

% Seab Rk m£%®i®mﬁhf Bl 5 @Lr@M@$6%&%“TmﬁW@ﬁ#
Bz, & BITHITAFZE CTIE, REEREESE IR VEE TOXOFH A LI TITHIBREN S
MZ%%k%<ﬁé@Wﬁﬁ%ﬂkﬂ\%E@ﬁ%iﬁﬁé@ﬁ%%bf“éo:@:k
X, FEERGEEE L. XofALTICBW T, HWHETIIEIV Y Ty 7 A LE, AV
TIREE LI DDk U, HARGEREEEE I THWEE Th o> TH, HEN R E 217
%5k&ﬁ%<%%bfwkﬂ%ﬁﬁ%é&%z%ﬂé F7o. BARGEREEGEE 1THEVH
EDORETH-> T, FiENFEEE OEAITE, HEDOENH TV - T Al REMENN R IE X
o,

4. &R

KIFFRORERNS, AARGEZRGE L 3 20555 FE 1T, KHEE L Lo A LT R >
2T —DHIBRZIZEAEIT-oTE LT, HIFERESCHRBDMEIZ L HEITAONRNT &
BHALNZ o7, PRIT, Y2 U —0OHIBRIZE L T, B ARG X0GE R aaE &
T2 D AN = A NG FFORREMEDNRIBIND E B X LD,

ZE XH

Dalby, J. (1986). “Phonetic structure of fast speech in American English,” Indiana University
Linsuist Club, Bloomington.

Patterson, D., LoCasto, P. C and Connine, C. M. (2003). “Corpora analyses of frequency of schwa
deletion in conversational American English,” Phonetica 60, 45-69.

OB - BRI F<(2000) THAGEIZB T HRHEROFRIZONWT] [H 14 B AT F 728
[ER&FARE] 133 - 138,

SCN /NEfE 21— /N AR N T — 7 http://www.corpora.jp/
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P11

MRNNE =TT A ICB T DREFREFEDT 722 MIDWT
WA E(FEBERERT L)

lukun84@icloud.com

1. ELC®IC
ARFERTIH, NEHFAEICE > THONAZMRENEZHT S OBFEREFEOT 72V M
WTCHRARD, /B OHFE, MEOREL FEXEOZKRE U TXEERLITHEND S
M, THE, SHEOETIEEAZZOEREBEZHLSNITIRMWBERINT NS, A (2017) TiE
ST A SO EREFEEOFRE OBIEN S| BN TR - RN EICOVWTE kU, 0
MREZIT, 7272V MIBWTEH, YEHSOHHEOREERHFREI N0, FA—DFEE%
SHEUCTAEZ AT LTV D, ARRITFAEOKRMNS, 77y NOKFR L4 LB, BAH

DIEHEDOT 7Y MIOWTHR3,
SHTOME

2. 1 HhIBOBER & EX. B

AR 1R SR 8 0D = 3 > e D B i L 2 AL iE S % . A
475 TFADETHD, IfzHEE T EEL TV
%, ALERIE R MR CRIFEAS 3T, FEER IR R IRTT A R

KWL UTHE, TLFRRIZKSE, 1955 (HEFD 30)
L CH =G0 =i e UCHifiliEts. 4R o
HHTH D ZilH =L, SRRSO ™M, S
NRINET S,

OB AS T E THEM L 720D 1% 1966 (R 41) 4, B ifﬁj
1975 (AT 50) 42, hipudb Pl :zuﬁmﬁfﬁsﬂ%m K
. BORACSHEL T, Amorak x| e e, L
BERRDNE &2 B, FURBTHRT I ER~ =8 R D Fr PELRRNE Rk
EEMIZP LT 6650 THD, B =ML B

M1 TR A S ) TRRHAGEA S KL &), RAROEMITES LD

2. 2K ERBELOE

2EASOXEIZHITDAEDITE LT, BHGEE (1954) 2k, MRIINEASIIHBAS

CAEENIHEEAZSO, ILICHEBEASIZEEFND LRRENT WD,

RN O S EXE L. HEEM (1952, 1964) SThR5NATHS (M), ZHiihE
E. B (2) OMEBASICEENSMHEEEEHSEO KA THE ZWLEEAHSICET S,
72U, PEERIREEISAHEER R A S OREICE A END,

WA (2017) TlE, ZJHTTCTEB U AE ZHRICUAZFAEN S, ZIlLEE S O MR
Thd[zell. HBBIRETEDE BTS2 [jel. WRHHEO T 72y b ib@d s T~
YAV BROT7T 72y "BMEEEINTNDE 2 LIZDOWTE KU,
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3. BAEIKOW\WT
AL 2017 FE3 A~T A, ZHTNTIT 572, SEIE ST, HZME A TEEN
Hor 81BN (FE L), BIEMHRIZTATREE L UTEH., MMERIZMO, e €1
HE=HmETEENE>TW S,
AT, FEEE I, B, BAFA L TOIEAE, AdEEsME TH) T4 T
FaRMT 720 B U <IEBIFEABIE U2 XOFE 2B L /-, Bl L AT DOWTIL, FEHEMO
L EAREGUXEERLTELWY, HBELTE DL o2, ALNRIGELEES (1960) Fr
D T&£E7 7%y FHEE ] IZERINTOSESRLT, JIEHEZMNA -,
4. HERREEER
4.1ﬁémﬁﬁwmﬁ‘
FOVBEIN TSR EZET 5, BEREERD 1T E I3 58 5 [g] MBI X
Nz, £, WEFHFIIHENZROREZOMSELITHEIZEL DD, THIES> T 72V MO
AV HOBENIHAW TR, & Z2FE TR ] [furkw]D & 5 IZMEH L U 22 H1D &I TAY
DHEMEDFHEE UIXUIFBIERI N2, BEEFIXTAR—&2 ()12 AV Tr—IV (FZ25) ],
J7— (E2)], I7Z— (FW ] &Y, ai. ae, au, ol IZIFEEEBIEI NN, T7 V1 (E
W) T2 (V)] 2 ul OBEIBIERINT TH1— RV RETSDBOEEIZL»
RonBnol, ZOFEN. =YX T2y /0L (5l-8R5)] %, BFGERD 747D
b ThyY—& (WM2dZ572)] XM, Ta4 (Zh)) V1 (2h)] ® [F5104% (Hbh
7)) BY, —HOFEICL =1 OXBVERIND,
4. 279t bOEFER
HIEGEDT 7Y MNAkk, 7272 Y v IR0 H] OAE. Z U TZTOME 7R
THY, TOMNZIEnHADFE LTt 1 DL, R1ICIHEEETOT 7Y bOEKREZR
U7,
x1: ZWEASOT7 7Y bOKER

iz! ZERmEVARIR sEHl

1 /Q/ W, 8 B, F M-
/O fa. B. K. B H. F f7

2 | /00/ h B S M 8], 17< BB
/Q0V a. 3K :ll: ¥R, 8-
/O0O/ FORCFOIB R 2D BB BL

3 | /000/ SN f“ fﬁ R, & *IL B, &Y B
/Q00V Mg, A B B R T R
/Q0O0/ D, ITZ, A RDEBED. KWL, BL--
/O 00/ #H. B, tHL. K5, BB

4. 3BKADTF &V b
I~ 3HDFEDT V1> &, FHEEHZHLIR2 IR U, RBD 1, 2HOHAFICEH

I EFE0RDIIHRL E—EIPA #H\iz, 7272y FOFTA0 BIZEE ] CRLE, BEo~—
4) ]ﬂ%o
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THE, ZeZFE 1M IO Ty . 24O ), [E] T (2023 3#EEROT 7€
VIREEBEINSEN), TNTIVERNZT 72y BRI NT WS /20, EEOMHTR-ZE X
HBIARDBRNE DI R D, B8, BEEOAFIHGE (D] WET . o7 72y
NME INF 2 a - (FEDED-)] DEDITENIIHEZTIND EEDNEN, SEHOFHET
FEDLNTVDEY ERICH ST INDIGEEH 720, [T ) NErF (EHOMT )] D
EOICTFRNYEMPBRINIGAE Doz, TN SHUEDLFAIZOWTERKTH D,
SHMOAFIIOWTIE, BEMOT 72y Neh@EHOT7 72y NMIFEPRZ S, RBELO
TRy MIOWT, BFIAIETHE VNG TEEE) VE TWeb ) TR, T 223
O7 7y hOEMHEBT S, [T T<KSF] ICEUTIEASMEDOTY 72> hOwEE
MWRdd, HEEDOT 7Y ML <BRIND SIZDOWTIEHEFEM (1984) 2 TE Y
NTWDEY, MRINEAFSO—DDORETHEEER D, D NE] X [RIE], VHEHD
Ml % D) 2, HRO7 72y hodteit@Eds ool 5] IvIv (F)]
RE, WIHHREDOH LT 72V NeEBEZAONDEEDH D, BRAI, MRENEFEORELE L
T, HEHO T OT7 7Y "PRHLENTWEN, §EHIEASE UTUIMESD [ h—F A
ZMALTEY ., GBI TARF ¥ | ZENSFH U ZGETH > 2200 IHEEE L 7 USERL D 7
I NTHo7,
2 ZHHASEFEETEE 1~3M&FHOT 72y b
C ) NOBF M, Kb 3BEEH S, ~dREES, * * = (TPHRED,

# i Bl
, FiRE W, iy B Fom me <) &G FE B E D
KA ) KLY fB B A B (3
FiRE g B, B £ (1)
2 E=i a5 FF dE D B . R AR ER RS LD
GRS g Ay BR FE OB R IV R . ML 5 (VD
FiRE Rig, %, 8. BE. & (1) FE & B gR () &#& Z+m D

M, OREFKIV) O R BB I B B (VD &AL R B VD

ESE B (1) NE, BIRE, ENF SR, =00 ZAL AR ALKy B
; Wiet, R, Z., 8. 7. M E--- V) <KBIF B8, oYU+ (58)
hEi NSRRI Y AED, B, B VY A, @k, D, B R B

LERIFKV) O H O4F B, 0LE vIV (B). BF. LE

EEERit ZUE B Q) IR KD E KIZE. bS5 KIV)  FHE. 8 T oY,
IKBLVY B BIAVD & B EY. &/ ID

IZ, AHIBAEDFEIZDOWT, Yo 2Rz FICRIT 5, TRE] ® [H) 2L, BEih
SR ZEMADEBEHRINTHD, Whwd TABRIBROT 7> b IZD2WTIE, &L
CREDIFL ALY TREERDO T 72y NPBEINZ, Z0EN, EE4FAIIZDONT, Y7 A
(KD X THI AR (FFTAR)] L, BHEZEO TNV EWENINSGT 7Y %,
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[T ARYER GREAIF) ] X T IR-X (hE)) RY, fifEEO THY BWE»I N
SEEMOT 7Y MY, Hald K OEIKIZB ) 2 L HO4FADIEIEN R EBIR I N,
4. 48FHDOT 7RV

B, ERELE BRIDT 7y NOXSEHIEIZH D, 2 HDFETIXE (127 (7<) &
(777 (EL)) O 2/, SHOETIE (THV (EHB)), (73 (R3)), Th—2 (G&
T)] O 3FEDOADOMINDH D, ARTIXET, 3 HOBFADIEHEOT 7Y MIDWTEI
HBARD, F31ZE LER), TAZ], NER] b OEFHEOT 722 hAVRLTH S, TTHE
OEIE TAD] &, HEOT 7Y MIBESHT, IHHAEOTY 7y M EEROBFE R UIZ
BBMW, BFHZIIEVTE I, BRIELOFNERONDBDOD, TH CEHRIL) OB &
FEIERUT 7Y MIRZ, I, FMAOT 7Y MIEHT D &, RIS TE CERR) 125
AR ONG, EHBIZ 7<) PR LA T 722 NT, [T AT 7] O XD IZHiE
DEREIZTDY) HAH 2 DIFRANOMOMS TEBRINTVIERTHD, /-, [FO—],
[FHy ZIWEGE LT 7Y MIFEERASICBII2 778 hOEMERL TS, £ 77,
BRI RVEHDHZ XA TH NI | PR LT 72y hEREHIAREIETH D,

®3 : ZHBASEEEREE BEOEHAEOT 722 K

E3oiZey &Ib  [~% ~F (- % ~ak (Z&-%) ~A47 (LIKFTL) |~/ # (Fd 9hY)
EeRcFiZ (=) 1F) ~4I (N3 - 25 G ~¥— (- 1&E)
~7 ~N (- R ~tL (€5 - 5% ~R— (&5 -BR B
Bl () E) ~F— (fz=\ - BE) =)
~x— (B - 3T ~<2 (F9)
TRT |TAYZ | 7RT+ TA73b TAE MY TRAT/H
TAR |NTRAYT |pa~an T ANA )b (FRT/HED)
PSS e
.\ 7ANEL TRE p—
5 TR R—
T AN —
TAET IR
Sy N B P e = ~N—=UrAf s ~N—= /A
N P 7 N PN ~N—F AL (~N=/HED)
_ ~N—T I A~
(3% |II*E) ~N—UT— AN— U N1—
(N=UF—Eb) ~ YR
AN—T F—

(~N=F1%—

AV AN A Ay IZ 773k IZEAY 77/ A

ISR | ITF T |TT RN IZ/NAL I Ey—

PN (T4 EH) I57~N—

33\ - 1148) I SNt IS ERIR
I5EF -
IS5/ —

b |ri—y & | fr—vak (r—u42) v ) B

Fi—L =y T =L =54 =y

_ . (r=514reb) FerN—

B (3 115 PR PR
=y Fi—
- i—
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355 ~V =& (257 KB |~&n— (55 - # ~ZvR(1253) ~Fhv & (aho72)
~FHZ7 (BHn) =) ~Z+3 (25715 ~yHrF (§57% %
~htIA—= (257 & ) 1E)
B S5)) ~Fk—=H (FH)
~53— (bLLW) ~YHL (prh)
TAEY =& TATEAT— TATEIR TANFHy R
o TAEFHZ TR7kE— TR7L 2 (TRAFHYZED)
(3}9#7;@ FRT 5~ FRTF—H TRy P F
TRy g— TREY HL
TR I ANF1— (7AREY HLED)
SV ~N—yEOr— N—U RN ~N—VFhY K
~N—UFHT ~—v k- ~N—y &Ik 3 (~N=vFhyRED)
XAZD‘ N—=VTII— AN—JLRr—H ~N—ZyHivg
(34 - ¥\
~N—Fye— ~N—UY AL
~ T (~N—U o HLED)
ISV =4 I 7&a— IFVTE R IINF Dy &
TIEFAZ I 73— ESAP L SN (Z5/FHyRED)
G%%mﬁ) 15750 I5T R TRy
IZ/Ny41— IZ EVHL
TS5/~ — (5 EvHLED)
r=Uvi—=% Ti—r&a— PREED N Ti—vFhy &
T=UFrhnz =y h3a— i—=v &3 r=7vH¥ivr
3% (3 - 1148) T=vZi1— = k—H
=3 yei— T HL
—r~N1g—

DY > —20MERE LT, HEFFADT 72y b2dH D, A (2017) Tl
BT ERZE O T BB EN I N1 %R U 7205,
BRERDO TN HWREND T 72V MBBIEING W F
RERVERILOFFATH L EGF A2 FLIIT 72 bEBRELZE 25,
BT IAVAR (AL L) D& D ITERELD,
LD TREN TV AN,

AL (BEXPHN)] DX 7%,

[AIRRIZ,

4. sERAODTI/EV M

Btz % <9 A, BEe <o L,
MILERID Y 72 > M
LHDM,

Iz,
NTWBEE

A& REED TB -
T— T — (RN EHADATHREIND
UTWa &5 BN R RS, HEE ST NT,
ERELTHRE I NG < 22 HIHEA D 5 A3,
BINRRZNT WY,

KED 2 HFTIZ
[rvw 2 RA (BEIT) ] % TAE9 0 (BWES) ],
IV (FHBHEZ5)] BE, LVHWEEZLNET 7Y MEEERIN,

2 2 o)
LMHASTIE

WRFADT 7t v NDERE
L IT7E= (D)L

N e
HEEFFATH

I/, €2ZT, #

ZIFT7IHY

THWOHDOHZT 7k b

[ F 7 A—

TIFZAL D Ik 73 i 5%
M5 — (E) 1 D& D IR
ZW0] & TEW] ORBIAHKRE Lane», 17
FEMMBH BB E . BN S EARBLIAN DA NE
BEAEET S L ERAELDORA
A= GBW) L G UTE R
(A1 (W) ] CIERETETE T2 HWBIEI N &,

il s

A e D

BEE OE ZERMADIE LG LU TOWRWERFTH o2, HHIEDT 71 2 b TR

RO LIZR 2N TN D DY,

ARRBOEEMORAIZ, FTHAYE? R LU 2hEHe O TR TS, ik,

TNTNORARTENEZEL TS HARH D, 72L& 2T,

[~71

BIEI~T LN ORRDOT 7Y NORENIEA—~DT 7% Y hOBADELD L § 25,
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#4: ST SREEEE WARORAKOT 2% b
3 ki ~3 (&) ~ab (B ~R— (R—HEE) |~V =X (E5 KR [TY— (LW
~%h (h - BER) ~FZ (TY) ~kt3a— (57 - =)
~& (72 - WTE) ~h7 (hn)
B ~7 (0) ~Yxv (THARL)
BiEl |~% (F2) ~/H (BB hd)
~ (I - RE) ~v 7 (0)
~Fv (I RE) ~F— (&L - 4T5H)
~Hhx— (~EHEW)
~FI (53)
7t—3 FH—atb FHRH Y A= THY—& Th—7 30—
TeI—h THIAFR T— kI —
F— & Fi—HhS
A es T -V
& Fa— |THmy 4 Ta— ) H
GHE- 158 - _
(Y hyreEN) |7V oy T
FHAILA TH Y R—
(Y LoaNeEn) |79 hx—
THF v TYH o
f4r—3 £4—a b KRRy R— aNnYI—4& Kr—F 30—
L—h LHA TR fAra—pa—
L—5 K1—hZ
. LH Y TH f—P 1y
(%;”ﬁ) G | & hhy &K f4r—J #
LR LK Lh Gy T
ZhF v K Lh Y F—K
Kh N F—K
Kh G F LK

BB, RHOXIE T2~ LOFhEERT,
5. fhaf & SRORE
SHTEASEOT 7Y MEIRERT 7Y bOKRRERD, LFECEFEOT 7Y b oI,
LML T OLOMIEDT 71 > b DA BRI NG — 5T, BAF LR DR
B, LT 78y hOMEDETOmMNNROND B E, BAMNHIZOKRE B o7,
PRI, B L IS U CHEZ T TV EORTH D, BIINLT 7Y IBRED &S 4tk
HTH20E BIFHREIEL TONEDNE 0, GBLBVT —ZIZDOWTIIEBDEED
TAEATHRT2LENDD, HEZMWHRKL., T—REREIEL,
S 30k
Bok—H (2001) THGRT 7> NEHEAL SH—&Z - B DRIMHARY 71 > My =45
BORHE (2017) THERIIR=TETH G S H D2 HH, FEHORE 55 335 [ HAE ¥R 2 5= 2R
SUEsE (1954) TEAS S50 &)I1H05CHH
HEFEH (1952) THIKG S 06 (ZOHSKE)) TEFEYL 9% mlrdb
FEFERE (1964) THAIEO A SKE THADHSKES HAS SHERME  H0
HEFEAE (1984) [7 7€y MRS 2 —D0RE (77 ¢ Y MEMFRKRERFEOT 72> b fiEwR)) %
EEES Y
HEFEHT (1992) DAL S VIS IS 0ME TBIR BAGES AR 1%
TS - 6 (1960) TRET 2 &> baiy HUs

Wita &b
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P12

DREBEETRT N VELRERACBAERMFADESEICE TS
BRI ONT
B EE (RRREAT)

ikoma@waseda.jp

1. [FLHIC
RA VRO HHREECE, LG E S b ok RONEBELZ RTINSO NDS. L
BEZANL, RILIC L » TR 2 REFEZ OBRR =27 v 2% #£T . #2113 FA VEED schon 1L
fRIZE-T, 1) Txob) EWHIEMD TR, 2) MFOSoI a2 HEL>O>—H¥
35 TRRMAEE), 3) HEAGELLZ &ICxT 2 (KR Lo 3 20FNERT
& 23T % (Ikoma 2007) :
(1)  a.Peter kommt schon. ~—% —{% (Z-&) KD K. THEE]
b. Peter kommt schon. ~—% —{Ik5 k. (IF& - - - ) [RERMNEE]
c. Peter kommt schon. (W X°,) ~_X—% —|3k5 k. TEGH]

Tkoma (2007)CiZ, [~BEFA doch, ja, schon, denn % & T FEEHICB VT, FEEDOENSC=27
VAN L o TR OFBEMREA R OND Z ERH LT~ 72, £, EBQ014)NE, K
il OFEX Z R LB schon, doch Z &3 TeFEahEZ oM L7z, ZTORRE, By F 77 b
DEPNDLEEFB Oy FE—I NIV EBSAELL LT, K L LTRSS Z
EDTRIEI T, I HIZ, Tkoma (FIRIH)TIE, EFE(De. D XE MW T5GH] OFEED
AR Z, RUALEICT 72y RBREMND [HEE ] (Da.OREE & bl LR, [
il OFEEIL TS OFEE & ik U CHEERK & S EHIO RS ORI A L0 &<,
FERE RN O R W E(FO) I LY FO fe RKME, FoIMEDS THE(E ) ST R RS 2o
TWe. 72, 77ty hoENINDEHIBIMGE O FO O THEE] Lk L TL K
, FOE—Z7MEREVELRDZILET, 778 OHLEHD FO O EFENA LY K&
o TEY, 772 MISOFOOE— NEVESAETLTND I ERHLNITR T,

—Ji, RAYVEEORE &R RE A RO & S D A ARGEKBIG (Kawamori 1997) D ¥&EE
WZh, EOEMK - BREICEMEFFEDAED > TWA Z ERWEITHLMNZIN TS
il 1997, K& 2013, AF 2015). oI, NED) R T80 REDATFHEHRICED
T, FRpERFHE, o T EOBRBEREBES B> Tnad Z ERLUHEI LRI Tn
% (Fpfth 2014). TiE, HLET2.0MBELZRT A V5EOREHZ B HFEEE & B ARGEKD)
A Z BLREEICIE, ENENED XD RBEENRES RO D00 [ ULAREE 27~ d
FEREIZ L@ L 72RO R 6D 725 5 0.

AR TIE, Tkoma (FIRIA) (Z351F 5.0 R8F schon & & Te 385 & RDLT KIS T 2 B AGE
DOREBIE TR Z230HREE L RN LE NN THAEEREL FEm L, TS 21TV, BAGE

U RAFZEIE, ISPS BHFE 24520441 35 K OVRAR R F4REE iR (B) 2017B-004 DBAL 252 1F T
WET.
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EHFE ST RFOTBEMAEN 5 L, Tkoma (HIRIR) (2515 KA Y HLIERD R
RED A & BT 5.

2. FEEER
21. EROEH L HBRE
Tkoma (FIRIH) DOFEEFEERICH 2 KA Y 5508 schon % 7 €04 3L "Peter kommt schon”
DHARGERERD [ R—=F—3kD L) OXEFRFELE L THY, Tkoma (ebd.) TIERK L T-
fefE) TRRATHEIE] ThGRI ZNENORGCI L OKRFE LA HARGEICER L7 &£ H]
BELl. EBRoWHRE L LTGR04 (B34, Lk 714) OBREERGEE T KRPE
WAL T bo7e. Z09H 8 AR MSF S H T, %5 24055 1 Al IRE H
g, b2 1 AEFERFRHSFTHD.
22, REEEBRDOFIE
FERITEDIZH > TW DL EFL 24 1OWERE TIT o7z, 2 13T T O8kE 7 — A
WZAY, HOWOFEDOHNPHEZ Z 5K TEREEIT o7, HRE ITEREGE 4 X <FA TH
fRUT-A%, 24 CHBE Z1ToTz. 20K, HRE 241342 DR ZHET, TORMIZR-T
D% 0T, KEEHSOHE 3 EMED KL THFE L. S o&ENTEP TRAL, £
DN S DEEE D2 Uz
23. BESW
B LIS R T—4 (141C9o% 3[EIX3 SOREEX =7 9 MOFEFE L, it 89 HiH)
B a—H EIZHLY IAA, Praat (Boersma & Weenink 2017)% W CTHZESHT 21TV, LA
T OFERHAS AR E LT
1) Frgilef] - FEERE, &5 HEI ORI
2) AW (FO) : FEERARORKNME, f/ME, FHE, ©yFLoy, 20077
M) (APL: =% —|3], AP2: [2k5 L)) (28T D& KNMHE, K/ME, FHMHE,
vy F LY, AP1, AP2 OAJEAD FO O EHEB L OFO Y —27 DX A I 7
3)  IRE: FEEE AR, FE ISR SRR O R, foME, FE, 72 &2 M) (AP,
AP2) 2R DiNIE, R/ME, FEIE, IR0 O ZBiE
B\, FEEARD [ O oa)REFH (Boundary Pitch Movement, BPM) % #7253,
24. DMHEREEE
241, FiEeEmE
B 11z, THE(E] TR EE ] ThGm) OFEEERFNICIRIT D T— T2 — i) <) 15

2 ZOFRGEDONY T3 L LT, A B OXFELORTE IR &2 HHICAN TitA
TH D I REEFRRICES LA, AFFEOOHRIZITIT LTy

31 ADOWRE BN T 2RI LD RSN TWARWEEENRH - 7272, 89 Fiht eo7-.
dEESITICER L, NEMEZIR (B REEEREEE T F) I Praat 227 U 7" MERIZ
WA WL E s, R E 2 - Dk g UK (BB R T R
BWERER) 127 T —v a UMERIC TV W, D DICEGER L RS,

SN RIZHEELE 7/ T — a VBT T2 W=,
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[E1 ThEhOEHIOFHRR I L OFEFE RO R 2 =7
1.5

BiE mMBREETESE BRH

B1: & FH, AP1, AP2, FEELADFFER (B sec)

FREORAOFEH [_— LtrOFEH 1K), AP1, AP2, FHFEEMROFHHRIICZIB VT,
[SGf) MZEDOMOFEEER TH D THE] BLO TRARMAEE] L0 bE Lo Tuns.
Ikoma (FIRIH) (23175 RA YEELEERZ S THREEICB VT, XIRKRB L0 _To
B OFHgER 2 ThGR] 12V T THEE] £V bR Ro TV FEEERIRDREH]
» TG OBMEZSBHREICBNWTELS o TWDHZ L1E, AAREL FA YVEEORFEIC
BT LM E L CTHADZENTEDLTHA ).

24.2. EXREEHFO)

HEEEMRB LT 7> M) (AP1, AP2) ORI DM %K 2 (287, FO DfAfE
%, BEEERBION2 2OT7 72y MUZBWT, Wiy [5GRI 2Mho 2 DOFREEE
MEVENZ ERHLNCR-T28. £, FO £EhE (ByFLoy) B L T, 8%
MHEE] BT REREOE Yy F L IR 2 SOFGFEEM & g L TS o720
ZORERE, TBIRAEE) 2787 R4 VB OEFEORGEORME bIE L TV 510, AP,
AP2 DY v F Lo Ui TRGH] BMLD 2 DOREEEXK LY L RENZ ERGhoTzll

6 —JCRLE BN ORER, FEAENBRLLNT : "pe": F(2, 56) = 12.286, MSe=0.001, p< .01,
"yo": F(2, 56) = 7.055, MSe=0.001, p< .01, AP1: F(2, 56) = 5.462, MSe=0.003, p< .01, AP2: F(2,
56) = 8.992, MSe=0.002, p< .01, sentence: F(2, 56) = 8.858, MSe=0.007, p< .01

7 Ikoma ([ZEBWTIE, 77y FOMENFEL TH#E & TG OFRFEEEL L Tolrst
GLLTWD7e®, TERAMAEE] B L TIEE LW AOITRER S Tz,

§ — R E BT ORERLL T DB Y AEZN R A7, sentence: F(2, 56) = 9.597,
MSe=6.418, p< .01, AP1: F(2, 56) = 6.792, MSe= 8.344, p< .01, AP2: F(2, 56) = 13.258, MSe=
6.953, p< .01

O —JCALE S BUTHT OFERLL T O Y HEZEN R LN, F(2,56)=17.06, MSe=16.47, p< .01
10 Tkoma (FIRIH) TiXx ThGR) OFFEICER L Toha1To TWb 72, THEREE)
BT 27T —H IR EN TN, ARAF%E & DS T, Tkoma (ebd I 5 HHT — X
EEONT LIZE A, BEERICB T2y F Lo on TFERAEE] I2B W THOREE
B LTSN EBRHLNIR -T2,

W —JEE B B AT OFERLL T Ol 0 AEED AL ALZ. APL: F(2, 56) = 7.086, MSe= 8.305,
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25 25

WS WS 30 (=
20 | mBRsEE 90 m m{%ﬁi* m ZRAEE
T m R 'l B m 5
15 15 20 T
10 10
10
; 5 ‘i *ii
0 0 0
c3® ’2;‘- Q Qe' é}' 'b+ ,{} ®+ 0
&L & & & @ (\ & & 0 &
ST S Q@“\ FCEELSS & T

2. HELWKR (KBTS FO ORKIE, &/ME, EvFLUY, FHE, 8LUT7 It AP1
(hR), 7Ot b AP2(R)IZHIT5 FO DOFARTE, RKE &/ME EvFLUD, FEi9fE
(BA{iI : semitone)

AAGETIE, 727ty MIOFHETOY yF B (A5 E5A)) 2, HEEEXK L b

STWVWDLIZERMBNTWD (Rt 2014:82). =2 T, 2 5DO7T 7t M) APL, AP2 IZ5

FOMBHOE y F O EHEB IR EFOZ A I 2R E L. ZORREEM 3 1R

12 16 0.25 0.25
14 °
10 0.2 R 0.2
O wfs 2
8 10 0.15 0.15
Bz °
[ ﬁiﬁ 6 8 01 01
4 6
B =5 " 0.05 0.05
2 2 0 0
0 0 1 1
EwvF LRI EvyFE—2DRAZ2Y

3 7Oov rE API(E 1 &B), 7otV b AP2(2 BE)ICEITABEOE yF L F1E (B4
semitone), 7Yt ra AP1(3 &B), 7Vt AP2(4 BR)IZEITHEYFE—IDEA
27 (B :sec)

APl [R—%—13) (K3, —&L) OT 7y VMOFHOE v FO EFED, KRG

DFEFFZBNTHO 2 SORFEERX &l L TRENWZ RSN 52. —J7, AP2 [3£5 K|

p< .01, AP2: F(2, 56) = 9.397, MSe= 18.172, p< .01
12— el BT ORERBEZN RO - F(2, 56) = 14.58, MSe=3.29, p< .01
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(X3, £ 2%&EH) O FOLEFBIZBNTL, 3 20OREEKICEEZEITR N
MolB, BoFOE—snNEULD XA I 71X API(X 3, 0D 3EH) © KGRI D%
IRV T 2 SORGEEX L Ll L GRWLZ ERS0 54 —J7 AP2 (K3, 4%&H)
BV, [5G ORFICBIT Iy FOE =7 DX A I ZJIEERN R LR
7250, AP2 O EDOFE/IT FO B — 27 BAET TV D NERTRER, T’IRFEE) ik [k
X1 D <] DIW%ITFO E—27 BNELTHWEDICH L, THIE] TRGR] DIEFEDOK 60%
\ZF0 =27 3L, OB TITBRBOEH (21 2 F0 =27 B ET TV, ZORE
M, FEBERNE Y FOTHREIA I TITHEE L CTWA RN RIEZEND.
24.3.  iRkE

FERE RIS LY APL, AP2 (28T 2 IRIE O KBV, ThGR ] DEXZ /R T HEHIZH N T,
MOFFHEEX & g L T RENZ ERB BT o 7210
244. AKEFH

KeBhE TX) OESICED LS RAIRGTHNEND D, (THel5) TRIRAEE) ThGR) %
NZNDIEGEZ THATVTHE R, TR E E 1 DR 60%I2 H OFRRBHND Z & N5 hoiz
BL, HOBEFIIT LA & THGH & DFEET D720, SBOMFRICTHEL <FHZ0.

3. F&H
AW NTIE, [HE] TRRMAEE] ThGH) OERZTRY AARGEOKBEFZ 5T %

A [R—F—13KD L) OFBESEIT, BEORFEEZRS, N Y5ELREF OIREED

Lt Lz, ZOfE, UTFORNH NIRRT

1) Rl A ERORHER R TSGR ICBW TR Lo T e, ZO/MEIEL RA
VEEOLREE At [RGw] OFFEE HILE L TWD. —F Mo YV ERLAEGI O FEEE T
X TG OFFERIA R TOFEH CTHO TS oIlIcx L, BAGEKIG %2 & TRas
TldEH) & et DB O B FHGERFE AR O T 7z,

2)  FEARJEWEL  REEEEOERE R (FO) 13 [5GHI OREEORKNERMD 2 DDF
EENEY bEhoTs. Tk L, RA YERLEFORZETIE [hGRH] 128V T Fo
RKMEDMEL 725 Tz, RA YVEEOHKETIIREOY y FE T L2 LIk TIK
il OERZRTOICK L, BAGEORKE T, 2ROy F %2 LiF5 28T G
DEMEZTRTZENUEORERNORBEND. HEDEROE v F LoD, THEIRMA
HIE] ML 2 DORGEREK L L ThEholz. RA YVEEORFEIZB W T b [AEE
DFRERPROENTEY, S%FLI W ETHILERDDH. S HIZHARED [
DFFETIX, BAOT 72y MIOME EFERREL, =724 I TREA

B SEALE T OFERA BT R DN o 72 L F(2, 56) = 1.102, MSe=16.757, n.s.

W —SERLE S O ORE FA B ZEN L S 7 ¢ F(2, 56) = 8.813, MSe= 0.001, p< .01

5 — TRl E BT O RAEEIIA O N2 Do T2 0 F(2, 56) =2.077, MSe= 0.002, n.s.

16 —SERCE A HOIHT OFE RA B ZEN R S A2 APL: F(2, 56) = 6.408, MSe= 6.981, p< .01, AP2:
F(2, 56) = 14.637, MSe=7.564, p< .01, sentence: F(2, 56) = 10.968, MSe= 6.481, p< .01.

N RICHREROBERE T ) T —2 a &2 L TR0,

— 220 —



CHZERHLNTRoTe. RAYVEED KGR OFFEIZBNTY, 778 FDdH
LEHEBHEO FHENKEL, =T XA I TNEVELS 2D L0 ) FEHEORE RN
AonTRBY, 5% LSO T2 48R’ H 5.

3) HRHE : BHAFED R Z2RTHEFEICBWT, ¥BFEERB LT 7 vy MIOIREED
BRRKENRIDREDEVWIFERNBALNZ. A VRBLEFEOREZHICE L TIs %y
HraqTvy, Ll HEAEZF LML TnET.

AMFFETIE, AAGEK B 25 T et ORI A T & 720y, FERE TR
B OIS OFELR A (R 2014) 72 EOBFBEBMAEDb->TWD. 5% b0
Braqtvy, RA YERLHER 2 3T 3an & A ARGEKBIGE 2 & TR ah 1S @I 5 1L 2 FF,
SEEA LA DN DA O L TNE L.

ZE XMk
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Assessing the Pronunciation of Japanese Leaners of English

Chika Fujiyuki(1), Sayoko Eguchi(2,1), Reiko Akahane-Yamada(2,1)
(1) Graduate School of Intercultural Studies, Kobe University
(2) Advanced Telecommunications Research Institute International (ATR)
141c306c@stu.kobe-u.ac.jp, eguchi@atr-1t.jp, yamada@atr-1lt.Jjp,

1. Introduction

There is a trend that native-like pronunciation is neither a realistic nor a suitable goal for leaners of
English as a second language (Isaacs, 2013). The absence of pronunciation in rating scales of
frequently used speaking tests reflects this fact. Even if pronunciation is included in a scale, it is
evaluated mainly in terms of intelligibility or comprehensibility (cf. Appendix 1). Having a good
command on segmental and prosodic features, however, will encourage leaners to speak out. The
present study attempted to provide detailed pronunciation assessment using multiple metrics.
Utterances produced by native speakers of Japanese on an English word reading-aloud task were
evaluated by a phonetically trained Japanese-English bilingual. The correlation among the metrics

was also examined to explore what property contributes to good pronunciation.

2. Method

2.1. Utterances

Utterances obtained in Eguchi and Yamada (manuscript under preparation) were used for the study.
Among them, twenty English words produced by ten native speakers of Japanese on a word
reading-aloud task were used. The age of the speakers, including both males and females, ranged
from 19 to 40. Their English ability in terms of grade or score on English tests varied from EIKEN
Grade 3 to TOEIC score 940, and none of them has been lived or studied abroad more than 12

months. The words used were following twenty words of low and high familiarity:

ahead allegory amass aperitif badminton
belfry believe bring calcium caul
Christmas coate conciliatory curriculum delicious
derelict diode disavow discriminatory doting

2.2. Assessment

Assessment was done by a phonetically trained Japanese-English bilingual. Each utterance was first
transcribed with IPA and then evaluated using six metrics: 1. phoneme substitution; 2. elision; 3.
epenthesis; 4. primary stress; 5. rhythm; 6. holistic goodness. One-syllable words were excluded in
the evaluation with metric 4 and 5. Occurrence of phoneme substitution, elision and epenthesis was

counted respectively for each speaker. Primary stress was evaluated by being classified into three
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groups : no stress placement, stress placement on a wrong syllable, and stress placement on a right
syllable. The ratio of the count in the third category to the entire count was obtained as accuracy in
primary stress, and accuracy was obtained for each speaker and for each word. Metric 5, rhythm,
was rated on a scale of 1 to 3 (1=not good, 3=good) and metric 6, holistic goodness, of 1 to 5 (1=not

good, 5=good). Average scores for metric 5 and 6 were calculated by speaker and by word.

3. Result
3.1. Phoneme substitution, elision, epenthesis

Frequent occurrences were:

. Substitution of weak vowel /a/ with /a/, /a/ or /et/
. Substitution of /1/ with /i/

. Substitution of /aw/ with /ow/

. Substitution of /1/ with /¢/ (alveolar flap)

. Elision of /ow/ (as in -tory)

A strong correlation was found between holistic goodness and substitution (r = 0.95, Fig.1), but not

between holistic goodness and epenthesis (r = 0.63, Fig.2) or elision (r = 0.26, Fig.3).

2 . R? = 0.06557
5 3 i .
g 35 & 35
o R
z 3 . i EIR S— g
s 25 e 25, 1
2 - g R = 0.39705™ ) 2
© R? = 0.89324" < 1.5 [ 1.5
g 15 e s
° . 1 1
. 20 30 40 50 0 5 10 15 0 1 2 3
total count of substitution for each speaker total count of epenthesis for each speaker total count of elision for each speaker
Fig.1 Correlation between substitution Fig.2 Correlation between epenthesis ~ Fig.3 Correlation between elision
and holistic goodness and holistic goodness and holistic goodness

3.2. Primary stress

Primary stress was perceived in all the bi- and polysyllabic words, except coate, which was
pronounced as monosyllabic by most of the speakers. The accuracy by speaker varied widely, from
41% to 94 %. A strong correlation was evident between holistic goodness and the average by speaker

(r=0.86, Fig.4) as well as the average by word (r = 0.79, Fig.5).

3.3. Rhythm
The average scores by speaker varied from 1.41 to 2.76 and the average scores by word varied from
1.0 to 2.8. A very strong correlation was found between holistic goodness and the average rthythm by

speaker (r = 0.97, Fig. 6) as well as the average rhythm by word (r = 0.95, Fig.7).
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° - O. ° ° 25 o - o’
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g 2 L I
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1 1
1 15 2 2.5 3 1 L5 2 2.5 3
average rhythm average rhythm
Fig.6 Correlation between holistic goodness and Fig.7 Correlation between holistic goodness and

rhythm (by speaker) rhythm (by word)

3.4. The number of syllable and holistic goodness

The result of one-way ANOVA [F (4, 45) = 2.578, p < 0.01] suggested that the average holistic
goodness varied significantly by the number of syllable. A post hoc pairwise comparisons showed
that the average holistic goodness in the one-syllable group was significantly higher than the other
syllable groups while the average in the six-syllable group was significantly lower than the other

groups. The average of two-, three- and four-syllable groups were mutually comparable (Fig. 8).

2.5

2

1.5
. |
1 2 3 4 6

Number of syllable

average holistic goodness
w

Fig.8 Correlation between the number of syllable and holistic goodness
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4. Discussion

Apart from a well known substitution of / 1/ with /t/ by Japanese speakers, the substitution of a weak
vowel /o/with /a/ or /a/ as well as /1/ with /i/ were highlighted in this study. This suggests producing
weak/lax vowels is a hurdle for many Japanese leaners. Since weak vowels are an essential
component of English rhythm, leaners must overcome this barrier to improve their pronunciation.
The correlation analysis indicates a strong association between holistic goodness and phoneme
substitution, primary stress and rhythm. This result indicates improving both segmental and
supersegmental features is requisite for good pronunciation. Evaluating more utterances by multiple
raters is needed to enhance the reliability of the findings. Some of the metrics used in this study
requires phonological expertise, yet providing detailed pronunciation assessment is manageable: it
took for the rater about three to four minutes to evaluate a test word. Accumulating detailed
pronunciation assessment is beneficial not only to deeper and broader understanding of the Japanese
accent but also to the development of pronunciation instruction material. Such assessment data can

also be applied to computer-based pronunciation assessment.
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Eguchi, S. and Akahane-Yamada, R. (unpublished)
Isaacs, T. (2014). “Assessing pronunciation.” In A. J. Kunnan (Ed.), The companion to language

assessment. (pp. 140-155). Hoboken, NJ: Wiley- Blackwell

Appendix.1: Extracts from speaking skills rating in frequently used English tests

TEST Criteria Rating DESCRIPTION
TOEIC ¢ Pronunciation High Highly intelligible
(when reading aloud, | Middle | Generally intelligible
pronunciation is:) Low Not intelligible
e Intonation and stress | High Highly effective
levels

(refer to the ability to | Middle Generally effective
use emphases, pauses,

falling-rising pitch to | Low Generally not effective
convey meaning)
TOEFL e Delivery difficulties | 4 Minor difficulties which do not affect
with pronunciation or overall intelligibility
intonation  patterns | 3 Minor difficulties which may require
that effect effort at times but do not affect
intelligibility intelligibility significantly
¢ Difficulties that | 2 Basically intelligible, though listener
requires listeners effort is needed because of unclear
effort articulation, awkward intonation, or
choppy rhythm and pace
1 Consistent difficulties that cause
considerable listener effort
CEFR Pronunciation and
(Common intonation are omitted
European
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Framework of
Reference for
Languages)

IELTS
(International
English Language
Testing System)
*public version

Pronunciation

Band.9
(highest)

e Use a full range of pronunciation
with precision and subtlety

o Sustains flexible use of features
throughout

o [s effortless to understand

Band 6

e Use a range of pronunciation
features with mixed control

e Shows some effective use of
features but this is not sustained

e Can generally be understood
throughout, though
mispronunciation of individual
words or sounds reduced clarity at
times

Band 4

e Use a limited range of
pronunciation features

e Attempts to control features but
lapses are frequent

e Mispronunciation are frequent and
cause some difficulty for the
listeners

Band 3

Shows some of the features of Band
2 and some, but not all, of the
positive features of Band 4

Band 2
(lowest)

Speech is often unintelligible
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1. [FL®BIC

HEEIIA PV ABETH LD, E—T7FWmaNiELTHAARANEEFEEICLEST
FTEEPHE LN LIFASHMBATNDEZATHD. A ML AITRGEO EBRIVFFEICHE
BB LTERY, SMEBEFEEICL > TIETHHELL LD THD (L 2016) . K55
OFEEEI EFHEH DL I DMEFO A F L AKX — 0, HFEOFERE L LIRS BEDY
RO TS, FEEORERIIAT, B5, AL & OBWHMICERERER A R L&
Z HILDNERE & e, 4G, B 72 & OSUEMERBICERE O & HIHEEERE & 120 b b.
ATE IITRETRBA 2 2T DR EHI AR L, MEHIEI R y F2E <, BiEEEEL,
ZLTCHSHEFHEIND. 2L, BREAFEF=a2— NI VRa T 7 2 N T EH &
LTHN, LIFUIESHbDOxG L7225, By FIHELS, BEERITE <, L THIFERESN
5. HARNEGEFEZT ORFERGEICB W T, BFETH L AAREO EREAENEEL TBY,
RRRT 7 b, HHiE E W ERERA e ERLE RSB D o TV D T L HIE ST
V5% (e.g., Kubozono, 1989; Ueyama, 2000; Yamane, Yoshimura, and Fujimori, 2016a, 2016b) .

Yamane, Yoshimura and Fujimori (2016b) i, B§REFE T b 518445 her O FEAFRME & S0k
REIEIZOUWTHRET L7z, 445 her 2ZEhER O HAJGE & L CTHBLI LA SR (eg.,sawher) &
AT E L CHBLEN DM (e.g, herclass) (BT, her DFEFHEENMEROFEGEREIT S
DLEEEFM L, JKEGERGEEE & AREELNGE L THRGEFEE DT — 2 2 ik L
7o, ZORER, her DB D HMEERIMIEICEDL T, JCKIEFERGEREE OFEEIZHIT D her
DEENARANEEFEHEO LD LY bARITENZ ERHALNIR> TS, iz, 4
il her [XAFHCEWE Yy FTREFESNTNDZEBHLNITR-TND.

AMFSECIL, Yamane, Yoshimura and Fujimori (2016b)Df5 SIS X, HEEFED —D>Th
2 gekai 2 A AR NGGEFE D E D XD IZHRFEA TR O T THEET 2 DN HO W TIHRETT 5
HLDOTHD. b L, Yamane DO TIENIE LW E T 2D THhNIE, i (a the) (THEEEFET
» 57T, Yamane ©DOHFFEDA T her 238hE O HUFE L L CTHEL SN DH5M: (e g., saw
her) EFATAME L CHBLENDSRM (eg, herclass) & [RIERIC, JLKIFERIGEREH DOIEEEIC
BT D her DEIGENAARANEEFEHEOLDO LY b AEITELS, ELTHWE vy F THIERS
A FREER S W EB 2 B D. AR T, G (a,the) OFFER & €y FIZBET 500
ZATH 2 LT, WAOBREZIT) bOTH 5.
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2. =B

21, HERE

PRI L~V D BARGEE R & T RPAEB L 114 (BARANEGEZEE) L ALKSGE
EREELETOMAB L 104 (KIEGEERGEEE) Tho.

22. HEX

R Shc b—27 %, R 2 FAR OREEREBFRFE (BUE, 2011) 2oL 7
LS FEMODIERR SND /T T 7MW ThH. LA NIZED/RT 7T 7 %57,

Some years ago, Mr. Sato had a very kind student in his class. She had a pretty
name, Aika. Her classmates liked her very much. Sometimes Mr. Sato saw her
at school early in the morning.  In her hands, she always had very pretty flowers.

She picked them from her garden. Everyone in her class loved the colorful flowers.

BEIIHDOREET AT AT ol A1 A=V EINT T T T 7 2 — RN
EL, ETLIEIIBA. SEITERREYOFHET DL, SFEhicss
FREEVVAE UBAICE, AOON—ATEVET X I IR L.

23. o

4:1a11% a very kind student (Condition 1), a pretty name (Condition 2), the morning (Condition
3), the colorful flowers (Condition 4) 4 DDA FANZHE S Z Y Tz, JIEITOWTIE, FiEh
Eé: By FIZOWNT T o, EEEROWICOW T, EiORKEER & 2RO RERE 2 HE

, R DI ERR DA EERDOFEFRIZEDLHEER L. Y FOSIIZoONTE, &
RO Yy FONVEME L BT 2BEEHOE Y FOEHEZREL, BENORTEZGIN
fEaR L.

3. oiTkER
3.1. BADREFBRICET S50

LR DFEFER DM RIRDFFER I E D DFNEITDONT, — g N E R — B A 22 ]

DIREWREEIT> T2, #RENEIRIL Condition ® 4 5 (Condition 1: a very kind student,
Condition 2: a pretty name, Condition 3: the morning, Condition 4: the colorful flowers) T& ¥,
Pl TR Group O 2 26t (AL KIEFERERE S, HARANRGEFEE) THDL. RAEK
B O FFER DA BIRDOHEFERIZED LG TH D, M 1134 FJIFITBIT ek DO FEEE
EPMBEORFFERICHD L GE 7 V—T 287 my FLELDTHD.

Condition |Z FZNHENFED H 4172 (Condition: F(3, 57) = 3.665, p=0.017) . Condition {Z-D\>
TDO%EE (Bonferroni f#7E) 7>5, Condition 1 (a very kind student)®Z:{f: (0.078, SE =
0.007) X v % Condition 4 (the colorful flowers)D & (0.107, SE = 0.008) DIF 9 2%, HEIZ
LR DFE R DRI EIEDFEFHERA KT 2GR @2 L AH BT 572 (p=0.05) . Group
WCHEDENA SN (F(1,19)=16.859, p<0.001). il DFEEERE DA EARDREZERE KT
% EIE ALK FERIFEREE (0.074, SE=0.007) DX 5 2% AANKGEFEH (0.116, SE=0.007)
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XU L HEEICIKD -7, Condition & Group DA HAERIXFRD Hiven -7z,

Condition = & @ Group ® FL#Z TlE, Condition 4 (the colorful flowers)LAF+ D 3 Ze{F:12 3T
ALK TEERGEEEH ORI RO OFE N ARANFEZEFEHEO L O LD b AEITENZ &
AR 5 342 72 5 7= (Condition] : F(1,19)=5.671, p=0.028; Condition2 : F(1,19) = 14.980, p = 0.001;
Condition3 : F(1,19)=13.057,p=0.002). F7=, Group = & ® Condition D% HELL#: (Bonferroni
M) TlX, AEENPFELIZOIXAARANFGEFEE D Condition 1 (a very kind student) &
Condition 2 (a pretty name) D i T - 7=. Condition 2 (a pretty name)? % 9 7% Condition 1 (a
very kind student) X ¥ & A EICAIREROTEFH OEIG @ &R B2 5 72 (p = 0.05).

—o—English ——]Japanese
0.16
0.14
0.12
p //

0.08

)
0.06 T

0.04
0.02

I—?—!

CONDITION1 CONDITION2 CONDITION3 CONDITION4
CONDITION

PROPORTION OF A DETERMINER
IN THE PHRASE

1. TL—TRAZHICE TP BAOEERNMOULADEERICEDHEE

32 WREEBBEHOE Y FICEHT S04

TR D By F LA & BReRE IOy F ONYEEDE (RTREE O By F D
B2 DI O ¥ T ONEIE % 5O TAE) 1[N T, —HBRE N R — R R K DR A
REEIT>T-. #RFE P ZEK X Condition ™ 4 £54: (Condition 1: a very kind student, Condition
2: a pretty name, Condition 3: the morning, Condition 4: the colorful flowers) T&H YV, #ERE
ZRIE Group D 2 feftf (AL AKHEFERERAGE, HAAIGEFAEE) THD. WRAEBIIEF O
By FOFEIE L FHREF O E Y FOFIEDETHD. 4 DDFMET R TOEMENRH
TE T E T RE (TACKRGEREEE N 74, AARANKGEEEE N 8L Th ol T H DK
BB T — 2 SR OGHTORGE Lic. K 2134 F40I2BT 51231 2 & #ifeih & i
DYy FOVEIEDFHE T N—T LT ay hLELDTHD.

Condition |Z EZVRZERD Lo 72 (F(3,39)=1.334, p > 0.05).  Group (ZITEZEN
Renie (F(1,13)=12.508,p<0.005) . jEaid & s H5 H#i oo B F O FMEO 2 O FAEIFAL
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KIEFERE mﬁ%@i?ﬂ(5&9$331%)5KA%%?@%£@%(9@1%#2W%

BEZf&nr~ 7=, Condition & Group DA HAAERITFED LR T7.

Group Z & @ Condition D HE L (Bonferroni #&7E) Tl, JLKIFEREEREE @ Condition
1 & Condition4 O HENAGE Tdh o7~ (Condition 1: 7.837, SE = 4.432; Condition 4: -24.999, SE
=4.712; p=0.001) Condition = & @ Group D tL#E TlE, Condition 4 (the colorful flowers)(Z 33
W TR GEGERERERE A O A & Bt iR & i D ¥y F OB O 72 DFAE A A AN G5 5-H
BOLDO XY bAEITE» o Te KRR 24999, SE = 4.712; HARNIGEFH
# 1 9.052, SE=4.408; F(1,13) =27.849, p < 0.001) .

—e—English —m—Japanese
30
20
10

-10
-20
-30

PITCH DIFFERNCE (HZ)
H

-40
CONDITION1 CONDITION2 CONDITION3 CONDITION4

CONDITION

B 2: JL—TRAEKICE T HEREEFETHOEYFOTEBEDE

4. EE

£, BARNEGEFEEORFAOREGEIZE L THRER & By F ot O o b a2
H% . KIFGEERER AR A ORI BT D ke DR R O &R ORI R4 528G 23 H
ANEFEFHEO LD XLV A EIZIKWZ & 2% Condition 4 (the colorful flowers) LAA D
Condition 1 (a very kind student), Condition 2 (a pretty name), Condition 3 (the morning)® {12

DOWTHLMNZR -T2, ZOKFIE Yamane ©(2016b)DFERERE D —/3ME TH DA FA D
A EFRRIZ, AAGEZRGE L T 5055 AL, MR CThH oMM a2 M HET 52 LT
RN LEETRTHEDLEZLND.

A & KR EHI O By FONFIEDED 3T T, HAANKGRAEFITETORNET
TIAOHKEERLTEY, —BEL TERAOZDEKZDREHOE v FOFLEEDIT D M
EHA LD Oy FOVIELD bE. BANIGEEEE OER & EROMEHOE v F
DHBIZOWTIE, TREEY OFMEZRT EVo TG Liveny. LnLans, AR
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NFEFHE A IIHERERE Chb 2 il 2 WARFE & RO Z LTV D ATREME b ERITITAE
TERVR EACKEFERGESE 07T — 2 LITRR LR 2 EH D &, Elzlij\ﬂ%nnn %‘@E b
FT =& ik & FREIE 2 B B NS D IRER R BRI &V D T LI BB T

LWEEZ b,

AEOE y FOSHRERIT, ARAIGEZEF I E NI v =TV AL TO
By Fay ha— oW TREHT 272D T ien, KREGEREESE OT —# 138
TITT7ENDI TR RAAL CTOFEN Ay b — V2R T b0 LTHS 2
EMNTE, ARANIGEFEE LITR R D RE =R LTS,

ALKIGEREREE OT —Z TIRT 7 F7 7 ORAIOLIZHT< % Condition 1 (a very kind
student) & /X7 7 Z 7 D Ect% D LI H T < 5 Condition 4 (the colorful flowers) & TliX, 250
IHIZBWTHEREVWD R O, TEFHOFEER O RIRDHEER I L O 2FIEG 05T
ClE, Condition 1 (a very kind student)”> & Condition 4 (the colorful flowers)|Z [\ 2>~ TEIATE
BT 2 I H Y, #ERAIIC Condition 1 (a very kind student) & Condition 4 (the colorful
flowers) & THEZEDRBD LAV, ZHUIXFL, il & BFmEHio vy FOFEEED ED
38T Cl%, Condition 1 (a very kind student)?> % Condition 4 (the colorful flowers){Z [[] 73> T 2=
DL T T 2B~ A T AE~ZEALT 22 H Y, #ERAYIZ Condition 1 (a very kind
student) & Condition 4 (the colorful flowers) & TII A B ZENRD HILT-.

IS ZOoDBGT A DB L E 2 HOTIERL, KEFERFEEE N T 7T 74
KE RAL L LIEBEERED T T v = ZICESWERBE L E vy Foar br—
NOFEM T D LEZ bD. ARIOIKIFERFEEE O By F O RIL, HiEDOA
FR— a3 VAR CH LA final lengthening & final lowering (2 & > CTHIDKEEE O &
'y FOTENELNT-ESR TH H. Condition 4 (the colorful flowers)iF1 > h x—3 3 L f)
KThDERIFIINT 7T 7 DGO TS E o772, Z OMIE TR S 4L, 130D 3 5%
LN ERDROTENDR R ONT-OTIT RV EHEI SN DS.

AW THLNZTERDPSTERBZ VD, SBROBEL LTI I TIE3HETTEE
e, — D BIRER OREE R ICEET 5048 TH 2&)\5’%5@?@%@ Condition 2 (a pretty name)

D1Z 9 73 Condition 1 (a very kind student) & ¥ & BT A) RO T DOEIE B ENT &G
T2 5 T2 HUIZ DO W T OFREFRIZ DWW TH 5. ffEDT Condition 2 13 She had a pretty name, Aika.
EWVH BT URTAERL, Aka LD KIS YT D45 2% AR ORI TIEND 3 &
L W24 70%, 72 Condition 1 (a very kind student) & 721 A B Z=NA U772 DWW TIEFA A
TETWR. A8, BRa RS A T DHFAMZR D 2 & TIDORIZONTIIRE L T E /s
AN

2O HIFILKEFERGESE T Oy FOT —XIZOWNWTTHD. By FDar hr—/it
FERICBWTH 7B — LR RAAL VDAV R R —2 3 ZDONTE, m—RR RAAL
Y OEERBOMFIZED > TWDH D, SRIOCKEFERGERSE O7 — 2 I3iE 2 ~7T b
DTHY, BFEEZRTHOTIEehrole. REZDO X ) RFERICIR o700y, X728
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H BB DM S 2R R TRNSTEONICONTHRE LTV E -,
BB, ABITHEREREZ L, MBI ORI B@fmi%ékéné7?1\“*7\ IZoUNT
D HINZT, EvF, KERE, T READ 3 ODBLEN S IAHIC 7 0 0 SR
&R & OBIRIC OV T 2B T,
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