Al

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

tkonishi@aoni.waseda.jp

1. [FL®IC
1.1, FEEFEREOREM) XL

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

1.2. BAREBEEFOXEBEM) XL

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

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

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

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

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

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

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

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

22. XBEEODNE

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

23. A—TaUTERW

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

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

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

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

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

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

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

HHIBIZRE D O TR - T2,

3. NEREER

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

K 1. FHEO 23 BHIVIORERODBOL U D EFRERE

vy EHIFZE(SD)

FEESEE R 1.11 0.23
EARREEE R 1.46 0.32
PIRREEHE B 2.83 0.42

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

& XXk
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Taft, L. (1984). Prosodic Constraints and Lexical Parsing Strategies. Doctoral dissertation,
University of Massachusetts.
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INPEFEZ . EEEP T (2017) TL2 HEE RO EICR T DREEE O RGO B
(Cross-linguistics Influence on L2 English Speech Rating) | 5 31 [l H R & P2 RER S THE
#£ ppl38-141.
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A2
HARZTORMREICES(THEES/N, /WDHE
—REEE LD cross-splicing K HHREE

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

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

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

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

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

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

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

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

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

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

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

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

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

2.2. /fl&E/IhIDHE

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

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

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

2.3. &F#l - Wang (2017) — Whois Fu?

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

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

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

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

((\\,\“Q N except btw Fu/who

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

F/H Word ID Sensitivity

45
4.0
35
3.0 ®-- Adv

2.5

Sensitivity (d")

2.0

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

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

HiHY C cv HiHY C v HiHY C cv

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

NHHOD, dVE3HIET, HOIRETETE 5 & Ebhs.

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

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

3. EBR

3.1. A&

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

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

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

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

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

3.2 WREBR
3.2.1. EBH#ER (HEFEC LEL2ACY)

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

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

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

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

3.2.2. B X BH® cross-splicing

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

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

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

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

HHIRE D b splice FIUR CRUEEAME T3 2 REREM O T, h(u)il_a & i 23 E#E L72BR
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1. Introduction

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

those of L1 Japanese speakers.

2. Method

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

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

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

(1T 111

LU

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

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

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

L2 speech.

3. Results

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

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

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

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

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

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

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

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

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

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

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

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

show that pitch accent does not affect jaw movement patterns.
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Figure 4: Syllable magnitude and F1 patterns for the Japanese utterance aka pajama da for L1

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

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

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

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

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

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

4. Conclusion

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

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

Erickson 2019 for discussion of jaw and tongue interaction for prosody articulation).
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If we use today's text-to-speech technology, our teaching will be of course much easier.First, creation of
teaching materials including audio will be quite easy. Second, as the audio part is digitally stored as a
computer file, sharing audio materials with other instructors will be also very easy. Third, modification of the
analog audio material is quite difficult and requires a complicated process. However, the synthesized voices
are quite easy to modify. Reuse of the text-to-speech synthesized voices is quite simple and done in a
fraction of a second.
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<speak><amazon:breath/> If we use today's text-to-speech technology, <break time=".4s"/>our teaching will
be of course <emphasis level="moderate">much easier</emphasis>. <break time="1s"/><emphasis
level="moderate"><amazon:breath/>First,</emphasis> <break time=".3s"/><amazon:breath/>creation of
teaching materials including audio, will be quite easy.<break time="1s"/> <emphasis level="moderate">
<amazon:breath/>Second,</emphasis> as the audio part is digitally stored as a computer file,<break
time=".3s"/> <amazon:breath/>sharing audio materials with other instructors will be also very easy.<break
time="1s"/> <emphasis level="moderate"><amazon:breath/>Third,</emphasis> modification of the analog
audio material is quite difficult, <amazon:breath/>and requires a complicated process.<break time="1s"/>
<amazon:breath/>However,<break time=".3s"/> the synthesized voices are quite easy to modify.<break
time="1s"/> <amazon:breath/>Reuse of the text-to-speech synthesized voices is quite simple,
<amazon:breath/>and done in a <emphasis level="moderate">fraction of a second.</emphasis> </speak>
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QFZNbLHELNLRETHD, OIFENEEEY XALOHEARE L7 BT, ERE) @
HimEaEO T, BACHRNESATWS, L LOQOBAHI S ThRVWE 2 iclbhd,
QDFExI G D% TR ERRLFCBRGTFCTH Y . BRFEFED U R LDOR S TIHR,

OGN E RS R E (dysarthria) & 13 T2 & IX O AR BEE L 7 S A 19 5 5 - AR
ORICEFT AT ORE ] (BHE 2001) D2 L, O THBEMEEEREE & FETh-,
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14. YRLOWE — TYXLOBREN] 2BLTRZLD—
AAZED ) X 20E THERIER Y X5 & BT A (S M — 1967)5, Zuit A AR
THRVWEICED AAREY ALOHIRTH S, AL, BEEE LTO U XLADHIZ A R
M5, BHEO [V XAORS) Lix, [V RAOREM) 2ROREZEBIICERT S
BOTIEARND, [URADRENE] NRVIREEL 1T IS THRRRE L0 5s0, [
1 TER b (IR TRAR Rho>THUDTERSNEESS, koT [V XN
ORE) & T XAOEFEM] IMAHHERICH S, KFQ008)IF HElis BLExbons
HMRZDH0EFRMDICLT, HRIZHDHILOEELEL, BN TWHEM, T74bb
ER L, B M ERHT 5] Ld B, AFREOT T a—F L AETH 5,

2. B#®
U R LDRERREGEE EFHREHEOHERAZLEBL T, BMEFIC) XL0RFEHEZEL &
B AR ER S, F L TR U WIS LB R KB 2 1R T 5,

3. xR

(RS S B E ORI AL HET — 7 | (AARSTFSHEESD)E BT 1 —2 U T
BTAE—FH TN (AT AFTHBOICNESN TS, fFE 6 4 L ERERE 6 4
DEFRT—H2 2Rz, MREOEREZFR 1 BLOE2IT7RT,

=1 BEEDOER =2 BEDIER

Ed | R Efn | rER ¥ R
fa i = O 22 | &k BEO 54 | Bt IN—F Y VR
i FH @ 25 B BEO 54 5Bk IN—F Y IR
(LA E)) 46 | &k BEO 66 | HMH IN—F% Y VIR
it @ 45 | B BE® 56 | Hk Jibd 45 2
[P EAG) 66 | it BEG 68 | Bk FBE /S B2 M
fidt i # © 69 | B BEOG 70 | B B/ A T

x3: BEOREERH

sz BE18TRUYRLABHDILAIL2 TDMDE:TRTED)
REREPR. EEBEORYEBLL DD, (BIl=UUEDIT 5E 1 TT) FELNTHE. SHSLTVEVE—SH D5,

sz FOBRSORR(EIED)IRE TH-RUTOR(T EBHETE
REEENED, ZO—FH. K—XBNRTED, FEHFHE. HHINTVENE—F5'D5.

mzm| HHEEIEOMIZILAL2 TOMOKE BWEGHRSOEEITRYRLNHS ]
BETOFOTNS, BLBORYBELLHD, FELNTHE. HHSNATVEVE—S0B D,

220 [FEEERED LB | BEFE1 T4 —RYTDEAT :UUMN
RITEEHIOOEND, TANEINETED, BRAB, D, RATONEL, (BIFS /121
=x6) [FEEREDLEE) RS2 TAH—RYTDEAT  LAK

REEEDNEL —F—EANTNTTDIEALEN RN TODEL, (FITFLN K3 TLEL A FITIELSH . FELED)

x| FEEREOLHIHRMES TAH—RUTDE47T KA
FEEEEN OB, [ELIINSETE D, R—XDB L, —E—FHDEHDEN, (BITD 5/ EINFLH  FE L))
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BEOHGFHHIRIOLBY THD, FRET L, P TVERMOFR(EB) & | FE#E
FH ORI EEHE(FB)Z 7T, ETOBEDOREIET, U XA LORFEWRONZR 22T T,
VX LOEFEEOHIR L1, 8 5(1983) DRl T, HE HEENE#T 51, [ - Fil
MANTANZIZHMZ A5, [ - FEOFRGREA AN AN S ) TRBRICHGE? & &
N5 ICHNET 5, FahdEE, BEOOITHL . OIRZLH L, OOOITEL KL bz,

4. Hik

Eata o ( TuE & KBS B A 4 30)% . SUGI Speech Analyzer Version 1.07 THRIfEE L,
AAGEY X AOHIRICHFHER & L THDL 5 LB X b5 WEIBEO~Q % 55T LT,
T OWELRY T — 7 R(E RV EALE — T OW B B B) O 2R RHECBEEZ 2 £ — 7
MO E 272, RIC—ERE LD L1 L L TRy T & DT — T REF,
BIZHEEEICER LOR— A0, (&, FHkRRE 20~

5. HERLER
51. MEMNE—E

K 1IZR Lie & 9 1o b E OB E— 7 K13 50~355ms DRI & - 7= (/M 50~65ms,
KA 225~355ms, “FH) 119.3~151.9ms), H/IMEIZAE T, WREEFHE 0 DIEE D RE O
W LicE—T o7, BAMIT, CHIKRD, FICRELRUNEOEMDOE—F o7,
—J7 . BE OWERHIT — T R l$ 35~533ms DI 3 > 72 (5 /IMHE 35~110ms,, iz K AE 242~533ms,
F¥)107.7~301.4ms), BEF L, CEHIRZT TR, XHIFICHLEWE—I7 BNHBE L Tz,

600
500
400
300 266
200
100

0

1. MENE-SROKKIE. &/ME. Fi9fE IV

I LR E— T R ;Effﬂﬁ%ﬁié%il It~ &V (B 1992), RELDSR/2 545F— T
DOFRERFFR 27— L THRETT 2 DIHZiZunmnianyy, E7EREOHAE LW DR LI
PR L ER O RIBIR ;%U\T#UU?éﬂ’Léo ZZTROBEWVIEILHLE—T, DY
Btz 2 £ —F ORER &~
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511. BE2E—JD0YEMNE—SREDE
Btz 2 B — 7 OMEHIE— T ROAT, @EE TIX 0~235ms, BFIL 0~314ms 72572,
H2E—T LT AOTHOIMUE L 2 2l L, b4 TERBUE] &l L7z,
FERIEX 2 OBV THD, M2 E—70OWENET—7 EDOEN NS THRME S
RHEET, REL THRBEICR S RWVEAE RNH 5, BiE2E—F 0N (0] ITEVIE
EERHEIXmWDIT N, B2 = — T OZOKR/NN, FITEBUE D 2> O & B L

TWabIF TRV, SV, B >
Wz 2 E— 7 OWEE—T7 K 0 :
DFEEDS 235ms LV REVMEIX, & |50 235 20 R
LELZD L) REIEEEHE D o : : - :
FEETIIHTI220R, BEDFR 10 . ; : ;
FETHTL B LB HRBAE L 72 1 : ) !
STy LIEB-T, BiE2E—5 | ° l l 5 :
DY T —F EOEE, BEE | O S o g
240ms Y ZEIR L LT, ZhL L .
EDER B B A I R rﬁ”’“”*"***“’““‘*’ MERE LA
WS RS Lz k., 2: TREHE SHIETEh Mot/ T-lE (IUH)

512. BE2E—>0YEMNE—SRODL
Mtz 2 £ — 7 OWEE— 7 ORI, fEH 1.00~2.96, BFE 1.00~4.15 7Zo7=, R
3.0 LEDERE 2 =— T 1%, EFHE TV, BEE 2 EL LA N,

52. RERHSCLOFEHE—FE

WRJE— T Rl BEEE D F 80~99ms, AKX 147~220ms, BFE R/ 67~239ms, K
175~369ms T FGHX 57 = & [ARRO BH/NFZ NH B DM BB ITEE O FRRKE N,
RFEFHELEED, FHE-FRIIFEFXINOE—THLEADHER A LT,

53. R"—X

N X (R — X[ T — T8I, B 8~10%. BF 15~23% T, BFITRFE
F0H2MFEELAR—=RZMAL TV, A—RAE L, @ E IS  oRiE .,
PEREET L EHIORM, 5IACOFIR), EEERHBOM, XEITHOYTHED R A D 725
Too —HBEIL, WFEH L CALEOMIC, SCHINJERHEN, Ea3EN., BiF 0B a5

2TEEDTEL O TESL) 1L, TF LY TL] OFREL R, Z0FEIT~YAF A
ENRBKRTHD (L] NEFILTH=D), Lo TEEQOE [+17) 1T&EME S 2o 7=,

S THAO O (B0 T, f@HEGD 235ms) (TP E 725720, U E L]
D TdoF] TH, BEHEOD 230ms] ITEME L 72 572200,
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*%Ejjgﬂ@ﬁﬁ Lnum)’ﬁo IC Dy# 2500

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

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

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

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

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

2725l BEEREOENY 2 U bbbt Ihd,

511 & 512 TR~RZEBY

ISR «
DHIG % T bTEAH I,

500
450
400
350
300
250
200
150
100

50

0

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

500
450
400
350
300
250
200
150
100

50

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

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

INTGNFGRIEL, Thbb U XA0REME

-BED
—BEG
~BEC

4: BEEBLBEOYENETSRIILOHFELFIEUR)

fZzTTn ) <> TREEBEOUINA] THY .

S TR— fjmﬁﬁj
RLTHAE
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B0 R—X] LREFETIT R,
TO<BI>DZ L ThHD, T, MENET—TENZHIZ
HOLE >0 H B,



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

6. fHim

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

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

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

K4 FEFNMALOEEMERLGVREOLEEY

g
o
o
&

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

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

2. IRDE=R
21, BEFRICEEITIBREEFTROXZZERE

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

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

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

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

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

3. MIRAE
31 &mE

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

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

1 BREEERE CERE) ofEm) (F—Y47728)

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

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

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

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

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

4. R - ER
41 REHE - FHEEHT R FRbE

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

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

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

42 I5—5nH

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

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

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

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

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

Iplout/ /vin/ /baif/ /sperdy/ /tiekty/ oxif/ /sperdy/ /tiekty/ /slopa/ /spageta/
/dzala/ /slopa/ /spageto/ /pesafit/ /elifont/ | /pesofit/ /eelifont/ /zi/ /fep/ /saps/
/zi/ /{ep/ /kit/ /saeps/
sponge, computer, train hospital, umbrella, computer, socks
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