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Abstract

Communicating information between speakers who do not share same language is
generally difficult. It is considered that this is due to the arbitrariness of language, which
a meaning is not fixed to a certain speech sound between different language because a
rule of relation between a speech sound and a meaning exists each language.

Communicating information with speech sounds follows a process, which a speaker
converts a meaning into a speech sound, then listener reconverts the meaning from the
sound received from the speaker. In this research, we define the case of matching the
meaning which the sound the speaker converted and the meaning which the listener
reconverted from the received sound as success in communicating information. In the
case that the speaker and the listener share the same language, communicating
information will succeed, because they can convert the meaning into the sound and the
sound into the meaning each other by following the essentially same rule of relation
between the speech sound and the meaning. However, in the case of people who do not
share the same language, communicating information will not succeed because the
listener may be not able to reconvert the meaning from the sound received from the
speaker correctly due to the lack of knowledge on mapping between meanings and
sounds of the language of the speaker.

In this research, we aim to identify some factors related to success of communicate
information between Japanese speakers and non-Japanese speakers. The reason of
failure of communicating information to non-Japanese speakers with Japanese speech
sounds is supposed that they cannot guess the meaning from the sounds because of
arbitrariness of language, as they do not have some sufficient knowledge on the map
between meanings and the sounds in Japanese. Then, we define nonarbitrary relation
between the speech sound and the meaning as sound symbolism. We hypothesized that
non-Japanese speakers may be able to guess the meaning from Japanese words which
have the sound symbolic system in Japanese vocabulary and the words may be
onomatopoeia. We examined this by a series of hypothesis experiments.

In the experiment, both Japanese speakers and non-Japanese speakers listened to the
sound of Japanese onomatopoeia, which was selected by a prior pilot experiment, then
chose a shape, expressing a meaning in the visual form, to which each given Japanese
sound is associated. We set the shape to which Japanese speakers associated the
Japanese onomatopoeia sound as a “correct” choice, and then we tested whether non-
Japanese speakers could choose the correct or similar shape from the same sound. The
result of the experiment showed that Japanese speakers were likely to choose the
specific shapes to Japanese onomatopoeia sounds which seemed that they used in a
daily life. Non-Japanese speakers tended to choose the specific shape to some sounds
with some high probability, however, the degree of concentration in their choice
probabilities was lower than Japanese speakers. Then, we analyzed whether there was
structural similarity in the shape choices by Japanese and non-Japanese speakers with
correspondence analysis. The result of the correspondence analysis suggests that both
Japanese and non-Japanese speakers perceived each shape on the spatial axis of shape
with curved and linear property at both ends and correspond them with Japanese
onomatopoeia sounds. This result can be interpreted as a bouba/kiki effect, which was
showed in experiments of the existing study. The whole set of Japanese onomatopoeia
sounds is supposed to have a similar structure with bouba/kiki-like mapping, and it



suggests the sound system of Japanese onomatopoeia is sound symbolic. Moreover, the
result of the analysis on phonetical properties showed that Japanese speakers and non-
Japanese speakers had some common structure in sound-shape mapping, in particular
Japanese onomatopoeia sounds with some specific vowels and consonants. and then it
was expected that both speakers recognized Japanese onomatopoeia sounds on the axis
which had opposed phonetic sounds at both ends. This means that the whole Japanese
onomatopoeia system has similar tendency as words used in former bouba/kiki effect
study and suggests that Japanese onomatopoeia has the sound symbolic system from the
view of tendency of each phonetic sound which constructs Japanese onomatopoeia, too.

Therefore, it is suggested that it is potentially possible to communicate with non-
Japanese speakers with Japanese onomatopoeia sounds.
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HARANENEADOEGETLIELIERONS X 51, HRADHAGEDHFH %
FlemWAHEANCH L CHAGE T 2262 L9 LT L oA TRb Lk
Vo B2, HRBEBEEPFROREZAZLES [VAZ| EEo78 %, H
KEBOMBMEF -2 WAEANCIZ TVAZT] L0 0N TRWEFE] %
fBdodr, [H] EwH trigdTod, (Bl Z5] E5nworzHils
22 iENEETCHZ(X 1.1), 2DXkHIC, HBEEOEIICH L CTENBAE2TE
LTV EEEE 52 &L X(Quine, 1960 K - ZHER 1984) 1%, #4
HEo2T7AvIcks [ 274 v08] L LTHS2oEHInTw 3 (5H,
1997, Z DR 2 SEMOFROWEIcA LN S X H1c, FMUEE (LR,
SHBEIEASHEoILEET) AHAELAVEEERICIR 2L IZDRE] 2555,
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EI KEEE SHEIEES
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ftL, @QFFECL-oTExoERIIELRZBEAEICL CHEFOb LICHT LR,

@FEZFRZOERICHOTONIZNEZERET 2L WHIEREZES, 2
T, i LFPCEDLZDICEF L L AR LHEFENFELFOER LR L
THNER LT GG, GLEMBEL L o NFREFZ N L CHE
FIEEINSLFEZ DL TE S, GRICK2HENRIEFRIZETIE,
DEEDOHF CFELFLEEFRAVICEFR L Z DI TIHNEDRE RO X ZBEL
TWBE—DOHANC L 72235 T, NELEROXWIS TR TE 2REL 7> T
WBGhE, 1984), 2%V, FEELFLEEZFARLEE LA L V2 kEEL

X, BELFLHE F2D 2 5BAERICEB T 2HFH L X OIETNEDOBEGR % BEE
FTAHAZEICHEFELTwakE (K 1.2) o2& x2fEL, SElLiczo
B &2 DRTRNROBGREED ZHANIFEL TWw 5,
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12 FBALSEA2HEEL TV AREBTCOEHIC X 2 BB mE
Bl LCELTFLHEETFPAHARESETHL L2 BEL TS

1.22 FERLHPRLEFZHE L TOWEWRETORBRIGE

M LFLHEHEZFPFALCEBEZEGEL VW AVWES, ThbbEgme 2R
NAEDOBERZED 2 HHIAFE L FLHEE FTHHEINTURVWGERDOEHIC X
IFMIGETE, SHLFPMMEEL VAR ZHELTFOMEMN S 2 SEHOHANC
o TEALL, HFFC Lo THEFICHERZET 225, A2 TN 72MH
ETREE T2 2 5ENOMANCHIE > TER 2P ONEZERET 2, 20
L&, BEFREL T RLBANCH > TEHEA L NEORICAT T 21T 9 7280
Fﬁﬂ?%cifiﬁﬁlof:ﬁ* ICEELF L RBERINAEZMIMT 28546, LR
ELE'J@EP’ AU NERZ D ZOTFEL R VEGERH Y, FELTF
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L7z &icksd (K 1.3), AWIETIXZ DX S eikiEx [ 2 & IXDEE]
LEE, T TOMEIE, HBEF LMD NEIEE BRI 5 HH
Lo TEDOLND I DD, HLEMLZDOIETNEDORERIIEKDOFEE
RETIRZBENTHEICRI CNERH T2 DT TERNI LILd 5,

K13 FHLSEBEEEL TCVWARAWVWRETOERIC X 3 EREGE
Bl LCabLF B E FIIHAGEGE LIFHAGEGEEZ#EL T3

1.23 EE0ZREMN

[CCIF0EE ] DFEROOEDLLTEZOLNDIDIL, SBOXZENE
(Saussure, 1916 /NAIERER 1972)TH 5, 22TV I SHEOBEMEL 1L, &
2 EHEICREDIRTIANBBE OO AR T WEED Z &2 v 5, —&IIC,
—DODEERFOHPTIEER & ZDIFTARDOFR D2 I —EBICEE > T
W3, HlziE, HARZEICE W Tlringo/ &\ Fik, @E KRG GoHEE -1
WHREDZ L EZIBELTWSE (Bl e LT, RLSEKRROTTYIETREEI
ZOEREIETHNBDH SO ERNRENTH D), LarL, Bixd SiEHRRMH
T, —2OERICHE PO RNERER 28562, ~HTOSETIIHEULD
CHEDPTFHELRWEEMIEE ALY TH L, HlZIT, /mei/& ) HFiF, FFET
X [5 Al 53 oicnL <, FPEFECTRAZIE ELw] 2L TEY, [5
Al Zi5& v 1, 2%Y, 23 20 FEERZNICEL RTNIE, /mei/& \»
FIEIXNLT 5 A LI NEMER DTN b iRk <,

L %EECmei/M 53028 [5 A May) & 13RS 222 (BhEhE may 22 Livizyy), ah% i
KT b0icc Tl [5H] & L7, RRICHEFECTD /mel/Bfi3 05 [EL W] 2T Tk
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itribwjkwﬁmﬁaﬁwoﬁﬁﬁﬂf&%&wﬁ%ﬁ%&woC®l
IR EREOME DR, B2 SEERRETOEFIC X 2B ELZ KNEEIC L Tw»
2eEzoHN5,

124 7=/ - PR

IEJ LEBzHEAEL O aRLEERITOEFIC X 2 1HFRcZEICE T 5T
X DR ANBEDR IO E B FAERBICRLRY, BENTHLILILH
5, L2L, 20X n—xiEEEoMEOHN, ThbbER LIETHRE
DIEPDEDRBT LIBEN T AwE INBHE LT, 7= FXHHL
WS R D HEGE X T« % (Ramachandran & Hubbard, 2001) .
Ramachandran & Hubbard (X, ’bouba’ (7 —~Y) &’kiki’ (¥F) L9 2D
kL, 2 DOE (M 1.4) #HEL, EBRSINEIC 2 >OMEEL LT
rMartlan ClE, B 522 bouba T, ¥BH L2 kiki TT, EH LAY
Lo L TATLEI ] LHEORT B LT, 2 00FE2zHWT 2 2D
BIZIcft 2S¢ 5 &0 EEZITo 72, 2 DDl bouba’ & kiki's & UK
4cﬁﬁ?20®H%M£%%mﬁﬁént%®f%ét@,%%%M%i;
SICBT 2HATMEEZ A L ChAanIich 220051, # 95%DSNNE 2581 <
motlﬁ(I]Aw:?mm Zon NAHDH 5 (M 1.4b) %’bouba’
ELlLzZ eI ni, COEErL, HLiELZOIETHNADREFKICO N
THATABZ R 22 nicd 22bbd, ZOBOERFET LM T 5 05R
RERIEZ L, FX VALV 22 2 GERPREEBARIE T — N - £ 3%
2 (bouba-kiki effect) EFEENT WS, 7= FXFREIHFF L Z 0T
NEDH D ERTERICIBEN T AW L2 RBLTEY, ZoHRSE
ZHERZHLPICTE L 1E, HFHLIEANAMOBEN RBERICX > TR
HThHrLEZONLFALERBEZEAL R VEIERICOERIC X 2 HRIGEE

KN4 2 ERZHLICT 5 LT DD 5,

Z DEEBIC BT ARG T o451 (kiki—[ 1.4a, bouba—[ 1.4b) % L < 13 (kiki—[X]
1.4b, bouba—[X 1.4a) ® 2 BY TH 3, ZNLXEBESINEIC L 2{BERONIGATTH B &
T3L, TNFNOXIGHNT % L7=SNEDOEAIZF 50% T2 3133 TH 5,
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(a) (b)

M 1.4: 77—« XX HROKEETHEH I N HEOH
Ramachandran & Hubbard (2001) D EE CEH X Nz NE 2 & ICEE R
YERK L 72,

T=N e FXFPREFNT TSI FITIEARFICL o THERINL T D —F
T, 7= I FPEPEE ZERNICOWTRfROREERELICHE, 7T—
N X XREZHE L T 5 Ramachandran & Hubbard (2001) T, KD
BT HEFORERICE T 2 ONOH) % 75§|E'9§H3%L’Cb>%> CHEHI T BiIcE B E o

Twb, L2L, 2OBDOINFICE > TERINIEFRICETNE T DEH,
+ 35 0 fH ik, %@FFI’IE'I% a@erJfAb)&ﬁﬁ>ﬂTR B LR 5 25
(McCormick et al., 2015)Z HHROMHECERDOMAS DERERSINGE

CEOoTHRBTESLDDTh )LZ}”L I7 =N FERHMEBEZ 1T (Styles &
Gawne, 2017 Z L3 RMEINTH Y, 7 — N - T 2hENE X 2 BRITZEHHY
WCIZH LT ) 20D B,

1.25 BRBEF /<2 bR

Ramachandran & Hubbard (200D X % 7' — % - ¥ ¥3hRoEECTIE, £
BRAIEL N A RER®RZR 22 weE2ZoNE NTEEHFHLC, Boa~
LIRRITR E T o RO OBRABRN & ZEWIINAVwC L ARE NT,
ZDOX) BEMLIETNROIFRZEN RO X BERRNICHELET 5D TldZk
W WIORERIZTERE E LN T % (Imai et al.,2015), Imai HIC X % &,
B LIETAROE RN 22 e P OJHIRFEEICE T 2 LEGEFE O A
WEFERICHTG L, BRBONEEAE T 28R %%@ﬂﬁ@?‘ﬂﬁ)ﬂ@%@%ﬁ?‘

LAl &dFE2ONTWE I Lhb, ERETE PSR TF LD DI
ﬁ&%i?%%%%Lwaé@fﬁ&w#kénfw
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ANBHERICER S 23858 (eg. [Hw], Vv =), B3] 0% 1i*%
DEFEIETHNEDFR VDO XN EEBERRFICEL->THY, HFHLIETRNED
BfRIZZEENch L LEZxZLNLTWE, LLl, HEMHHINIFEREOF T,
= b REXIENBEEREE, BOEM LIEAAAEORBERAETERICEKER TR
", ThRLLEREN A OE R 2EETRRIVAIEEZLNTVD
(H5F & 22 v 7 v 7, 1999; 8, 2014), 4/ v b ROELSHEE %
T L 728838 (eg. [7v v, Tavay] [hFv]) Ukokk
BRI Z KB T 2HEE (eg. [FT v ], [HI7% 7], [2727]) Ok
ZWd (/7 v b RO T oHIZEEEE - HEFEOR Y Tld v (H5F,
1998), AMIETIEINLDRME LTAH /= b WHERMEHT2), 4/
~ P RIGHAECHSEEL, BEEETREBEAIOWllr k=T v X2
ABTENTELI LD, HREGEEICIIHENICEHINA TS, LirL,
ZD—}TH /< b RFFEHARFETEIC L > CTRIEH ICHB L RNEELFEETD
D, hEROARBEEEEICR>TE IR IBAD—ERDEREISBEIE ICEY
T2, A/ ROBFROBETCHAE N ZMB LA TEE L b TW3
(Ivanova, 2006; %2, 2007).

F <= EROBGHIEIZHOWTIE, HF & 227 7 v 7 (1999)° 7 (2014)
REICKBEBENIN LS, /< b INBHLDELERT 5 SES
DRE L BREZ B L w2 algtErfEfIncnwdd, A/ vt _eaIns
EREEAROEFERRHRS TR TS 20 F TIRERIE-> Tk,

1.3 fAR B L RER

FLERBEZHAL TR WEEEHTOERIC X 2 HERISES L L 2D,
L FLEEFLER & ZOETINEERE T 280 (FFER) 2HAL
TELT, LA EFL L CHEHETFRBI-ZNEEZEE TAZOHEH» O
HTcE W eBRERE LTEZLNDE, £22T, AR TIREELFOMHHT

SEICBITAEFELIETHNEDOBBICOWTH X FRHEMMB LI~
I, SLTFOEROADLLBETFRZOIRANEZHHCTE 27200 FE K%
AS2ICT3Z L #HNET S,

AWFETlE, H2EFERRD, FEELELET, FEOART [ & IFDEE|
A ERIcELZAREL T3 HHE, &/ L TnNAOIEREN R BERM 2 &
FOEREMEL ERT 5, 77— - FFRIT, HFREMESERNICAOEOR
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R 7 G I3 2 DB OBIROERICBE L Tl n—flchb s, L7
=N FFMRL L CHIEI N FREEL S OfEHE, KR Cfibh 305
DFRHICIRE S NF, FRRICHEET NI, [T X0k 282 = ERis
EDRRINT 2 HAE L 2 REED B B,

Z TTARIFETIE, BASHE I WA/ b _BZDk IR [2EiFD
BE | X -ERICELZREE T2 CTH A HGEHE, ThbbEREML D O
BT ARVWDL RN E 2T, £72, 77— X8RS X 2 EAN L L CEE
DEFRHEDR D > T b T EDBREE N T % (McCormick et al., 2015) Z
EhD, A/ PR EREEE L -0 0ERIZ, SENCEEOT LN S
DTIFR VD EINFEL Tz, RIFFETIE, TN 5D 2 DD % LRI ITH
ATz RHET,

1.4 77R8—F

1.4.1 REMNLIRA T TOBRIGETEEN

BAICK 2EWEETIE, BLFREELZVHEZHEL, B FIIEH
PHZONEERET 2 L7228, TNETNhONBFRGELTF LEEFOHED
FIZH Y, ZNOPMEERBETHL TV I 2022 FBNICHET 22 81
#L v, £ TARFETIR, DO UDIENEZEREE LTCHEL, 3L
FLEEZFICEID2EFRBIET LHEMH S N2 AR ZEREOH 5 6 2 T E
Nz LT, MHECLERIZEOBEELALMLT 2, 22T, HEFER
A LFLFEIL D 2 I L &R EINT & 856, Z0oEHIC X 21EH
EZIIE L7 & EFET 5 (K 1.5),
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%’?‘f GELF) (FZF)
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2 ELFOE
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& AR .
o ABEGERE) BAEREE FAXEFE WA (ERR
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.~ -7 - 2
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Z \ ELFOEEICEY 5
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(0.583)

15 A A 0.543 S *
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[1] First, listen to the audio.
[2] Choose the best shape, which you think the sound refers, from a shape list, and circle one.

1. 6. 11. 16. 21.

[ ® 001 o) > e 0:00 > > > o 000 o)
2. 7. 12. 17. 22.

> ® 001 4 > e 0:00 > > e > e 0:00 )
3. 8. 13. 18. 23.

> e 000 o) > e 0:00 [ > o > o 000 o)
4. 9. 14. 19. 24.

> o 0:00 ) > o 0:00 > > > o 000 o)
5. 10. 15. 20. 25.

> e 000 o) > e 0:00 > o > e 000 )

Go to the next page.

X 4.1: £5 3 0 & FE 2/ HEEDHI

422 F R L LAY FDIER

bk 3 CTIEIEBRSMEPIFHAETSH L b Lhr b, ERRoAaH%ZER
L, E 20 B2y b2 bMIEOBZHS LHELy 2L 7,
i3 2 KB OEEITER 2 OFERE D L1 To72, T, EBRSIMEFICX
ZBRP LY L C0B EEZOLNIZEOIERILT v v v —DR/MED
5 30 i< Bk v FrE—0fEiTid 0593 £T) DFEICH LT, &K
Gt cMuEiER Wz 28H L2, BHLZFERIZ, £ 4.1 c&HBL
HioRd, FHfb Y b ov—oflic X o TRE L 72 & PN IC 31 %8R 5L
DFREUT 360 B, Z D 5 HIENINZREEHE D7 4 BT &> T b %K
EOZEREEDOAFHT 28 BITH Y, FIREEOBEICN T 2 EIE 7.78% T
BHolz, TIhb, Y 332 [ CERE - X2 O K & HEr L,
INOHLDOREE D > TTIRTOEEZFD 92.22%% HN—L T3 EEZLND
Zepn, FREENES 2L AL 21 o, £hk 3 CfHT 3
M e LR L 72,
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JBfiz 2| mE | BRI | 2 | B
1 @ 30| 22 S 4
2 Y 27| 23 ja 4
3 ' 26 24 O 3
4 ] 23| 25 Q 3
5 e 22 26 | O 2
6 o 22 271 | & 2
7 % 20 28 | — 2
8 3% 20| 29 A 2
9 By¢ 6] 30 | <O 2
10 | O 15| 31 - 1
11 o~ 141 32 (s 1
12 | O 13| 33 | 1
13 M 12 34 | — 1
14 g 12| 35 AN 0
15 | M 10] 36 | — 0
16 I 10
17 ] 10
18 2 8
19 | X 8

20 | LJ 7
21 ) 7

F4.1: Rtz v F v v —fEd HE L =N T 0K XIE O:EIR[EEK
FREILEREE D LA 21 fiFT2EDLTWVS

EE L7 21 fHoRZICiE, EBSMEIC X 2: @R d 2 AT
NHZEMHEAEGENTHZI L b, Z05b 1 2FBRWT, KFIE4 20
ML L7z, BBy M3, E8 2 & RBICEURE B s ¢ CRiEL, 4
fT50icii~7zd D% 12y P& L, MERLZEMELY P %2 421077,
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B 4.2: B 3 CHEAT KB v +

Mt > b, B4 ik (Bihm) i 55 51705252y F2EEL, h
FEIERHMK 1 ~—2 & L ((T8: E 220),

4.3 EER AL

4.3.1 EBRSNE

Fh& 3 O ME I, ALRREREREABMT R EBE R E D KRB A 27 4 (B 14
$, M 18 4, PHEFR 27.70 %, SD=4.64) TH o7, EESMEILIEH
REEEECTHIREDLRH D b, HREND LRH L T2 H 4% L5
DRNRE LTz, EBSMEOEE L, 24 :24, Ivvy~—:24%, FHE:6
Y, AVERYT 1%, NI TFva 3%, y=T7 114, XbFL:5
Y, AVE 4%, THR 1L, L= T 14 THotz, KHLTHLD
FOEBERUL, 1R 44, 1FEH 34, 2FH 54, 3FH:10 4%, 4
FEH 1%, 5FEH 44 THY, KHSEHOBMELHINL » 72, HARZEEE
R, 1R 134, 164, 2 144, 3134, 4F 14T

D, KRR O AP HAEZEHEORWIEAAGEEE CTH 5 (X DfhoEHES
MFFEHRIITR F 22 H8)

4.3.2 EERTIE

KBRS 2HRIEIEHR2 L 2KRLEd DL L, Thbb, 1T
BE L7z 249 GBI LT, NOFICXd5A LITEFRL, ANERICX 3HR
FIEFREZYPHTOGD, TORRIAE 7 v X LLLd D GRS L,
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HEty FZA BD2 A2 VHABEL, —20BIHNLTADEICL S5AL
JFE, ARERICX dmA LB ENETNDNE VTR X5 LD X T,
ERIED A, BTERZLRZ XS 7vEL{bLL 7,

& HME, 4.2.2 TERLAZRERY PRI ZHEHL 2, X
Bt v Mid B4 AL (B751A) IHIBIL, 1 ~—Yd7k) 25 flloNELy %
Bl L7z, FIRRIZMEAIRI & L, 10 *— T 249 HoOXE Xy &I 5
XoiclL 7=,

433 ERFHESE

FBk 3 TIIERSME ZIEHARGELEE L L, E 2 LHEEKROFIETIT- 72,
FERZFAMA T 2 RTIC, FEERSME T 2 1HEROINE & Eh& 1 Offf 51 78R
ZHWE LT v — MREZITo7-, ABEHEHBEIZ, EB 2 oFHFIHEOAR
L, FHAGESEEOMHHSECHAGEICHE L 72857 &%/ 5 IHH %28
L7z, ’gﬁnﬁlﬁﬁ T R_RCEERGL L L, T2, E 1 0BERTIIER 20
RCiTo 7283 EE L 30 2o W<T, AxHhFbu—<=FTRLLE (TV
7 — MEEIRAE G 22R),

KIT, EESMECIIavyva—RICERIN 2~y PRy aEgE e, o
Va2 —REAEICRRINTVEER T LAY —%2EBRSIMER &3 8FL,
BEFTLILECERAPERNIN, B3V ERLESZEZFF L, ZL
T, 2OEFEILHEINE A A VIR EVE Bb 3 XE % B KO
Mgty Fodhrs 1 O@ERL, Ry 2#EHLCATHE X S ERL 7%,
FEEROFHE X OCBORICIIFAFEZMHAL, X CRECiTRo72 (EBoH
HEF IR H 228, Bond, SFEREEICHERFRRINS X OFEL
726

FEE T, BUNL ZFERREZ FEECESIL, T—%2y F2ERL 7%,

4.4 EEREER

A4V BRI 7V Tr— FPATIT- -8R 1 0ERER

ZZTlE, EE3OHEAT VI —FATITo 2% 1 ofti g1 B ok
WKOWTHRRSE, 2T v7—brTIkER 2 OFERIT V7 — b EFEBRICHER X
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N72FRIC LT [ &7z HARGE & B 5§ (the word which you think it is a
Japanese word) | Z3ERL T 6 H X TITo7z, FEh1 L E 3 T, FEE
SINE ORI 5720 (EFR1:34%4, EHR3:274), &FIcowT [HE
LB | LEEBRSNFEOROSME2EICH T 2ElGxH B L2 (K
35 L), T7, TR 1 OZINHE 34 LEER 3 OB 27T KK L Tfro 7208
RICH T 2 ZEDEREEGOMHBERE kDL b, EOHBERRGE =
0.515408, p <0.05)3& D b7 (X13.56 T),
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0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

(EER3)

=

EER1E

JEAARFEFEE2TRICL D2 RBRIDEHFERD LR

— K1 (AFFEFE3R)

— R GFHAREFEE2TR)

F7 Y NFYRIT VY S 7REF T FTLANFST D=
IXx2F¥HFELEET7ZIAYIFL Y ¥ <=>vlaxsnoyy
F7E3F 3257 Y 007 RTEIFT Y] SZXAXTTF
IXx-2yHE Yy R7ZDAVIHFLEEY 2 < LNFLaX4s0 >
¥ [l ¥ Y v = - ¥ e
a 3 o g 7 b o2 ¥ ¥ | 7 %
oooo0o0o00000O0O0CO0OT1I1I111111222222333333
ER1CERLES (ER3) ITH173
FFEDERE S DEE
1
0.9
0.8
0.7
[
0.6
0.5
. . ..............
0 [ S
03. .............. PUPPPRTE LA °
 J H .
0.2: . o
0.1 @ ® y = 0.2255x + 0.2259
R? = 0.3058
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

=1

X 4.3: EEE 3 S Ic X 2L 1 offi5BRER

REBICOWT [HAREL LTHV 257 L LCGERIAAEES (1)

FEE 1 & EEB 3 0SNFIc k 2 KE0ENEASOHE (T)
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442 ZNENDOEICEITBRALRBOERDE NPT S

SEER 2 LIARRIC, REAICH LT 20 @D MESERSINE 27 44 i
ENTw 22 2ME0ERERE L CRETL, ERftz vy e —ofizko
2o SPELZZEHbz v e —%227 7 7L 72b D %K 4.4 1R d, IEHAL
ITvirtevE—iF [Av4+v] TROAD 0618 L7 b, FEhE 2 L[FERICERIC—H
DEFCTSMEMCTORBRA LY KL TR aEniz, 7=, EHI
TV brE—D/hE Wl SIHIC 26 if (EH L= b v v —dfE<Tlt 0.809)
T TOEL ZhICHIGT 2 XE, X OEREREER 4.2 1I0RT, BhoME
1T, REBICHT T 2 3B IRMERD i 2 i TOREE LT,

Normalized Entropy

(Non-Japanese speakers)

1.000
_/
0.900
0.800’,/f
> 0.700
Q
S
£ 0.600
[u ]}
2 0.500
N
gOAOO
S
=z 0.300
0.200
0.100
0.000
FATEARL TV VLNTETYAIXTASFAZA ST SV ENFY X/ RS
VLY A O0OXFXFTATAT7FV LA bAFYRATALI I 733y FF
AFETEH TSI LNTETY A IXA AT YT SV ENFY X /RS
V72X LYY ORXTTATFATFYL a4 X TA ]I 7333y FF
F ¥
YT
Word

K 4.4: BB 3 DKEBICOWTCOEH{L v v v —Z{t
X249 A Pty o v —JHIC 8FEB X ICECH L, MoEIZEEFL
770
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£ 4.2 FEBR 3 TOERIL Y b v —Dff & BRI W 2HE
INEWIEIC 26 67 (EHULT Y F o v —DfEiTiE 0.80) £ TxLH
X3 ANULEDERD e o/zZ & 2K,
FHRE O Tic &S mEBICH 3§ 2 U KIE OB REROH G ZFL L 72,

Normalized Shape
Rank Word Entropy (Rate)
1 F vt 0.618 O A
(0.481) (0.111)
2 I=3= 0.672 ¥ b4
(0.296) (0.148)
3 Jnmdu 0.672 O R EDIQRS
(0.370) (0.111)
4 A4 0.680 ¥ L
(0.259) (0.222)
9
5 AT AT 0.732 § <
(0.296) (0.148)
6 TATA 0.746 O @
(0.333) (0.185)
7 F U5V 0.748 i ¥
(0.222) (0.185)
8 *oF 7 0.752 O -
(0.296) (0.148)
9 Faka 0.752 i ARPIE
(0.296) (0.111)
10 L 4L 0.754 O X
(0.333) (0.111)
D)
1 g g 0.762 7 3% T2
(0.222) (0.111)
12 apan 0.762 O X
(0.333) (0.148)
13 7 )k 0.767 DIQE &
(0.185) (0.148)
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14 = N 0.768 - w» O
(0.259) (0.111)
15 TET X 0.769 2 $
(0.222) (0.148)
16 ET7ET 0.782 O *
(0.333)
17 Naa 0.787 U -
(0.259) (0.185)
18 YA 0.788 4 $
(0.185) (0.148)
19 Fr—Fy— 0.796 1 g A
(0.185) (0.148)
20 £ ¥4 * 0.797 ¥ i
(0.222) (0.148)
0
21 Y I 0.797 X A D
(0.148)
(0.111)
22 £ LE L 0.797 O &
(0.222) (0.148)
& 7
23 TLT v 0.800 g =
(0.111)
(0.148)
24 ) * ) F* 0.804 O &
(0.222) (0.148)
25 e 0.808 @ ARSI
(0.259) (0.111)
26 FaAXAFaliR 0.809 X O 4 2
(0.222) (0.111)
45 EZ%R

KR 3 Tlx, KERSMETH 2IEOARFEFE IS L TERR 2 THRALZD D
LR CHAEEFR 2EH», Z0ER»r 0B I N M2 @RI 72, HE
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FEDOFEEORTH A/ v P RIFEH & X OIETNAEDOBEBZRATERICEEN T
tzbw‘: I sHRIcE S L, JFHARGEEE ITHARGEA ) ~ P EFEALZD
TR D VT W ENEZRHEN T2 2 L SA[EETH b, HE & IO IGAT
iﬁﬁmﬁﬁkﬂﬁ@@ﬁ%T?k%xtoL#L,%%ﬁ%@uiﬁim
%f%%#ﬂimﬁ%%f!%®ﬂmﬁiD~ﬁbfw i (E¥ b= v b e
E—D/NIWEE) FHARGEEE L ITRECERD, Elztimnﬁ%&#ﬁztimuﬁ%
23E CE RIS L CHIEOEIRZIMEHR T —E L Tw 355 IHIRIE R ok
o7, IEHfb= v F e v —2/hNXWiEo Efr 30 izt Tl F:'E!:?UJ ¢ (=
77| OHHPHARGEE L IEHARGETE O CRIE DERA—EL T3,
HAGEZEIED 1 R 2 HARGERE AR (JLPT) 13REUS TH 5 L HE
L7z 12 AICREL CIEHftz vy bre—%FHERELALL A, [ara
ol Bl [£7F7] IMERICREERO —EER TR (EH v
FerbE—20K&ELRo7), B 30 MILNICIEAL b o7z, ZD720, [
non | BXW 277 2o, FEHARGEE O HAGE S HRBEA
L, KEERO—BUER Lo - lRetEn H 2, F5i 2 3 XUV 3 TR
LBt = v b v v —oMHBEREZ ko 7= L 25, HEMFRIZIZITRD N
T (r =—0.022, p =0.726) (Xl 4.5), HAGEGEE I X 2 KJER O —E 235 »
BHAETYH, FHREEHICLINEERO —FEBLT LIEVE RO 2w
T EDTRBRINT,

1.000

0.900 .‘ .............. Pyre B J ¢‘c p 'l El ‘
0800
([ ]

o . . P
0.700

E)

2 0.600 '
0.500
0.400
0.300

%53 GEEAFE

0.200
y = -0.0088x + 0.8834

0.100
R? = 0.0005

0.000
0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800  0.900 1.000

EER2 (BAFEREE)

X 4.5: Bk 2 L EBR3 CHEHELZEHI Y Fuv—oHE
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AL CHENE L 72 FEER < HARGERGE & IF HARGEGEH [ < XU EIR o {#E M IS
PUERR S 2o 723K & L T, Ramachandran & Hubbard (2001)® X 9
IC—DDEFICIE X & 2 ME oM%K 2 MEH TR 20 HEU ETH-
el ehn, ERSMNFICX2KEERE—2>DORICER LIS L, Bk
JALLL 72D B I b BIRBE L -2 e 3 EZ 5N 3, Zhick v FH
virbE—ofiRAKEL Ry, EHftzy br e —DfEiTCiid b EHFICHL T
FERRIC ED X9 BIPIRFEEE D ORKIERMIGCA T S Tnw b oh /2 ic < <
RoTW3EWHIMEEALH S, £ T, ROF b BT HARESE LIEHA
Fhah e OE R L R OIS OHm % L ZEBMNTIC X W ol 5, AT
X, TELMIEE LD ICLEREL LClio T3 720, HE O XNIE
DRMELED EFKITAMETIE RV, 22T, AFIETIIZD LS BABRE Lo
BPSHE T — 2 2003 25 2 &R TE BLEBMNT O FETH 20000 % H
Wi bric X 0, HARGEREH &I HARGEREE 038 7 IS G 72 KT o FUE
ZiHET 5,
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H5E BAFEEE LIFAFBEEERDORFER
HBED R
5.1 WIS & B EH & OBEM DM

511 ®IooHricoWT

XS (Z VARV TV 2500 &5 0IidHRo &l I %5 (Benzécri,
1973; Hayashi, 1952 3% AZ 8o 0oL LTHILN, 20DLEBRED
MONIG%E RIBET — X OfEEE AT - EHIL, ZhZho REROMREH
G AT L2 HNE L2 Th s, NIGHTONRE R LDk, &
o1 (17) oFKEICH LT 2 Bl) ofKEICEY T 25E 2 EF L 72
7a ZEHERTH L, WNEHWTTIE, 70 REFHEOEK 1 LK 2 oML
ROELSRDEIER 1 BLUEE 2 O/KBICEBIE(RaT) 25 2%, Th

XY, TNREFNOLEREOKEROHELIEC 2 TEILTE, 2% 1 F

T 2 BHERETH 57 — 2 OBFRME%Z 5<% 2 (K, 2005), At
nfﬁ,aﬁkl%®%n%n#%ﬁﬁﬁf%0,$m® =D FHED A
ECThd-w, BIHHED 7 0 LKL, b OEKEOBRNMEZ T
T3 LT, WEAHIBAEYTH D EFE R T,

51.2 DB & Bk

%%2%10%%3(i5$m£%&$5$m£% HAGETS 5 2 5 A X
NBRE % ER L O F 2 OB RS2, MELEEHFICH L CEORE—HL %

”“TRM?“)#%**ELKO fc@féf%'% %?ﬁaRFf&i L CoERKEDO—EH %
ST LG aiclE, MEOKIZEIIZIZIT L anwet Wi ERICh 7z, %
Z T, ﬂm/\*ﬁ ib%?ﬂaﬁﬁ?%i’ﬂﬁb HEREELTDO— ?5(’6‘ 372 <, H
%Eﬂ:btiﬁwimtﬁmk LT, HAEEGEH LIFHARGESE IC L 25 L NP
DX IO I Gl U 72 WG 23 L 5 4L 2 2> % ST I iof@ﬂbko
ﬁﬁmﬁmﬁﬁﬁ7)—/7b[Rj%ﬁmttoﬁﬁ@ﬁif%ﬁziﬁ:
OFEER 3 OfEFR 25 249 FEOEF 1T L CEME 2N L 72 AR Risk L 7= 7
o 2EHE A (M 5.1) ZERLE, RicZ oz v REEHE A Sk LTxons
Mrafrv, MR, SHEE (7)) LXBEE 3) oM< &k 5 {4

48



BOZaTuznEFN 2 Kt EH L=, chbozxaFiciEont s o s
AROEFEH S X OREHEE % AECI 0 2 72 7 v 2R 5#EE K B #{ERL,
s AEEHR Borbe— 1ty TERERT 52 8T, &FLBIROEE DD
AR ZHEN L 72, 2O —t~=vy 7h5EmE L MM, &FHEMNE &K
e D X 5 RBEBa R o3 22 RET L 72,

Sl S2 S3 S4 S5 S6 S7 S8 S9 S10
Vi 0 0 0 0 0 4 0 0 0 0
TATA 0 0 0 0 1 0 0 2 0 0
77T 0 1 0 1 0 0 4 0 0 0
TATH 0 0 0 0 1 0 2 1 0 1
THhTh 0 0 0 0 1 2 0 0 0 0
THFTF 0 0 0 0 1 2 0 0 0 0
7T 0 0 1 0 2 0 0 1 0 0
T AT R 2 1 0 0 0 0 0 1 0 1
TITY 1 0 0 0 0 0 4 0 1 0
TINTIN 0 1 0 2 0 0 3 0 0 1

525 S27 526 S30 S16 S18 529 S32 521 S3
MR 7 3 0 0 0 2 0 0 0 0
FrT7E¥rT 5 2 1 3 0 1 0 0 0 0
A A 7 1 0 1 0 0 0 1 1 0
INSINY 5 2 1 2 0 0 1 0 1 0
XFX* 4 1 5 1 0 1 0 0 0 0
Fr—Fr— 4 3 2 1 0 0 0 0 0 0
Fr¥y 3 4 1 0 0 0 2 0 2 0
ey 1 2 6 2 0 0 0 0 1 0
FUOT 2 5 0 1 0 0 3 0 1 0
rFvF 3 2 2 0 1 2 1 1 0 0

X 5.1: BB 2 DRERD> LIER L 72 7 v R&EFHFR
WG ZiTo/z 7 v AEFRA (1) de—t~y TR LE 2
n Z8EEER B (T) oz g#
fTHHICE M, JHEICKEHES ZRE L, &I L TR ZERL
7o NECR ERF L 72,

5.1.3 BFRFEFEOTE-HORILT — % (EER 2) DI DFER

9, HAEEEZWNRE Lzgm L MIEoNIGH T (5 2) osnm
AEFIRICO VTG 21T o720 DT ZITo 725 1 Kotk L U 2 KTl
DWTHMHEB L XFHEBICIZWITL D EOMBEREFZR2E® b7z =0.674,
0.612), 7 v ZELEFROEFIEH DL & MPHEHE 0L % %2 2 oot
THEOLNZRITORIECH~EZ, e—r~y 7Tt L 2#5HR %2 X 5.2,
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B 5.3 I, {MICH T 2 EFEB IZREOHE I 249 FE% 4 555 ¥ ICECH
L, MOFEIZEIEL CTwdH, BEOHHEIGEWIR W, b— vy 7 Tli
DRI DY FIEREDOE & MG % IS 7= AR L, KP4 230557
MCidRaATBE» > MY, Eofmd AT OK» > M, STk
XD RaTREroTEH, THARDRAATOEL-ERLR> TS,
B 5.2 IT/RSEH 1 RIT T, D M (I 2 202 LR ey AL dim sl
ZFEOMIE L EMR B VIR 2 b ORIE WA TZ, £72, K 5.3 ICRTH 2
RICTIL, KTl IC % N Nl G MEED & 5 X & dimgl 238 il 7z X
WA TZ, &6 SMiEMETETRERHIZOZ L5, % OSME ML
2> D H P RHBIC B D TEIRFFHE 2 XA T T w3 DTk wh tEx b,
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FG
¥

AR BanBEORRenB8% 8020 B08% 8283888 £
WRFHDMADITOADASDUAEGRAL LM -/ O U000 —-0@

X 5.2: HAEHFE OIS T I L TfTo 7
WG OEREEZRTe—r~v 7 & 1X0)
HHEEHIZ 24955 A a TIHIC 4 G5B EICad# L, MoEITEIEL 72,
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——— e ——
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- = = = - =
— — il —
— = = =hs_ == =
S = = Tl e =
OB RoRod ;03838088808 a88 R R R
UAUAQOORAODORAS —w A ~~S 58 QLN T & (¥~ B 17 W O i @
Xl 5.3: HAGESSEE OIS T ic L <TiTo 7=
ﬁmﬁﬁ@%%%ﬁ?t~bvvf(%2 RIT)
FHEIEE L 2493 % 2 a TEIC X CEHEL, BoZEIZEIEL 7=,

5.1.4 E£5& 3 DWW DER
JERAARGEFEEEZNRE LIS

e XKoo T ER (iR 3) o7 v R

FRICOWTHIENT AR IT 2720 I EIT- 725 1 Rtk L U5 2 XTIt oW
famﬁﬁklﬁﬁﬁkiwfh%%wﬁ@m%%Mﬁwbant@-0%5

0.279), & 1 XJTIcEB W TII,
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EHOoPLONEEI R ET 4 Z7uREHROEFEHOEK L KMFEE O
TR EZNEZNA T ORIECE~Hx, ve—t~y 7Tt L =#5HR % X
5.4, X 5.5 IR d, EER 2 LEERIC, FXICEHT 2 EFEHIIREOHE L
249 FEEZ A TIEIC 4 FEB X ICEEHE L, MOFEIFEIEL Cw 328, EEN LR
HEOMWEIEWIIR W, £/, b— b~y 7 TRRFBEHOADERD 23 T 255
oM, EXmd AT ORr- 72K, HRMTIREARD 23 TR
Dol Emm, THARLDAATDOEILo-ER &Aoo T W5,

X 5.4 IC/RTEH 1 RITTIRRIBE O M AT ic 2 2 VRIS AL iR sl %
FroXE & ERR CELWIRER 2 S DRIEMA 72, 8 2 RITO KITEh I 1358 Y
IR E 2 b NTm > T2,

ARSI CHEBEINAZEERAaT7TOREIFIMNERaTORET X EMIGL, FFEDEH L
EDOXBIIIGEREH B b DAaERT, DD, ZaT7OMNTHEKIIEREZ D =0,
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F 1 B O A g HwmA X UASOODO @ O

K 5.4: JEAAREZE ONICT T ITN L TITo 7=

WGt oErRTe— b=y 7 (& 1XT)
HEEHEL 24955 % A a THIC 4 FEB 2 Ciddk L, MOFEIXEZEL 7=,
SOEE L, MEBLUEFEOZR I T OS2 KX 4 T\wb,
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5.5: e AARGEEE O FIcx L <iTo 72
NG ORERTe— b~y 7 (& 2XT)
HEIEE L 249 3% 4 BB X ICHHL, MoEITEEL 72,

P
By

515 FF XA 7Y 3 EEIFES R

WG OFEREZ R L7z — b~y 7 Cl, KB I Tidil, EFEihc
DWTHMHCTEAZHL DI L6, AL TSI ROSE 1 Kjtic
DWNTC, TNETNOFFICED L) RfHRE AL O2GE N2 0 2HEL (eg.
[7n 7] oBs, s EE R, [ul, k], [ml& L, [d, [r]1%%& 11,
[ulz 2 &t e L), Moo cRonz&EmoxaT 2 HINER, HH
R 2R 33 (RE/MR/, BE/NZED) ZatALH L L &R
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WM xAfT-> 7. BEIFESITIE, HNZBOZE 2 & dEVICHIHTEZ 2T 1

(MR OFEEREET 2 2L 2HNE LS TH 5, Kificks T,
BERE 2 EDRERIEN OB R A AT ICHET 2T LT, %
RS A E D X 5 KR EBEBR LTV 3002 E L, * OBIRTEDEK
b ERREEEREI L 2HNE T 5,

T3, HAESEE O 7 — 210t L CEMIRESHTZ 1T - 72(R? =0.412, p <0.05),
SINTICHE U 7238 (EAE) &bt o kRGO n-mlE X o (25, 1
A, tfH, pfExEK 5.11Tn 7, A& oKLIZINEQI8)IC L2 [HAFED
H & IPA OXIEER | I o 7z, PIRKOREOFT 1L, K 5.2 2> 5 IEAHIFREY
TV Z RO, APERP Tl Z S ORE L ENZ MG L T
WhEHEHIXN S,
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Estimate Std. Error t value Pr(>|t|)
(Intercept) 0.413 0.629 0.656 0.513
R - - - -
n 0.551 0.194 2.842 0.005 w*
% 0.454 0.436 1.041 0.299
C 0.385 0.517 0.744 0.457
h 0.356 0.323 1.105 0.271
] 0.349 0.432 0.808 0.420
u 0.265 0.330 0.802 0.423
0 0.238 0.329 0.724 0.470
e 0.162 0.342 0.475 0.635
m 0.072 0.174 0.415 0.679
th 0.072 0.438 0.164 0.870
c 0.052 0.248 0.211 0.833
N -0.079 0.453 -0.175 0.861
nl -0.092 0.500 -0.184 0.855
T -0.120 0.184 -0.652 0.515
p -0.155 0.315 -0.493 0.623
S -0.155 0.191 -0.813 0.417
a -0.158 0.335 -0.472 0.638
W -0.249 0.606 -0.410 0.682
t -0.315 0.240 -1.313 0.190
k -0.318 0.129 -2.46'7 0.014 *
® -0.332 0.347 -0.958 0.339
1 -0.492 0.329 -1.496 0.136
ts -0.637 0.311 -2.045 0.042 *
b -0.643 0.239 -2.693 0.008 w*
te -0.714 0.391 -1.824 0.070 .
7 -0.799 0.401 -1.992 0.048 *
d -0.799 0.287 -2.789 0.006 wx
¢l -0.834 0.364 -2.287 0.023 *
Z -0.980 0.300 -3.268 0.001 wx
-1.012 0.186 -5.441 1.430E-07 i
Qj -1.858 0.444 -4.186 4.130E-05 wkk
ki -2.128 0.887 -2.399 0.017 *

£ 5.1: HAFEFFEOEF A2 7icx L TEM L ZERIRIIT O R
BEMoRS [#*x ), x| [*] [.] 1%, pfl23%nZiaENKEO0.001,
0.01, 0.05, 0.1 X W/hEwZ tzET (LUFREEEICRT),
xic, BEESHTcELRZHRROBELZED 27-0i1c, ATy 774X
B (EREREE) 1T X 3 EBEIR %217 - 72(R? =0.390, p <0.05) , FiFE %% 5.2

TR T,
ERFS R HT &N, &Y, #EAo], A5 ORETIIAE
ALl 77 7EKl, &Rl X7 rEld, FirrEll, P rElld, AT

57



@] EEKEE 0.01 TEVWEREEZRLZ, EfFoRMTEVERELEZRL
7= 8% ], 5, olldFEHEcRES -T2 EN B X2 2 & oD
NHAHEZF L XEN2Ho—HTchh, HAFRICERDRNOHER L VED
ZlEVH, BFRTRTHEETH L2, FLLEVERELEZR L RE
FETFEOREE o Twd Zeh b, RE, lol& IZRA 25 % b oA
LLTEZDZERBETH D, FEul, [o] & il %503 2RI &R o O
FEoMEED L IEORIZOMETH Y, BElul, lIxFRERICHEEZ D
OREREE TS L, AELRMABEZ D 2AVEITERE LT ERTE 2,
F72, AfFFOREL B o T IZHEZ R & TR THERICE[ DN
ZHELTEONHEETH 2, FICRVWEEEZRL T2 EOHTDH MK
FOMHEETH 5 [kl 272l [d, (2], (6], [flixAEFROHESETH 5,

Estimate Std. Error t value Pr>|t])
(Intercept) 0.107 0.150 0.712 0.477

n 0.591 0.174 3.407 0.001 i
u 0.365 0.107 3.416 0.001 i
0 0.352 0.104 3.394 0.001 i
e 0.281 0.134 2.101 0.037 *
1 -0.301 0.116 -2.598 0.010 Rk
k -0.337 0.107 -3.140 0.002 Rk
ts -0.549 0.287 -1.911 0.057 .
b -0.618 0.219 -2.816 0.005 wk
te -0.756 0.377 -2.004 0.046 &
d -0.761 0.268 -2.838 0.005 TR
Zj -0.762 0.375 -2.034 0.043 &
¢l -0.814 0.349 -2.330 0.021 &

-0.940 0.280 -3.358 0.001 i

-1.000 0.166 -6.011 7.090E-09 ERRS
o 1.769 0.415 -4.260 2.970E-05 | ***
ki -1.980 0.823 -2.406 0.017 &

# 5.2 HAEMEEOER AaTICx L CEEL %~
25 v 77 4 XEIESITOREER

JKEDITICHIGT 2 FIZIEHREEE D AT v 77 4 XGOSR T
BIRINEERTHE KT

KER 2 L ABRICHER 3 1B T 3 IEHAFEFEE O T — 2 OXIGAHT Tl bz
FH1IICOFEFRD AT % HIAR, FHrzfls 2858 33 il 2 B
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e L-EEIRON %2172 72(R? = 0.5622, p <0.05), ZrHricflif L 72 St

(ERE) &M ofERE S N RlIRK O REL, EEERZE ¢ fEH, pfE% K 5.3
ICRT, IR OBB O F1E, ¥ 5.4 2 5 I1EDSHTERAY T A VEREE % 52 X,
BPEROTH VIR E DO ZNENRIEL T2 LN 2,

Estimate Std. Error t value Pr>|t])
(Intercept) 0.410 0.543 0.756 0.450

R - - - -

o) 0.839 0.284 2.956 0.003 wx
r 0.288 0.159 1.811 0.071

u 0.235 0.285 0.825 0.410

a 0.155 0.289 0.537 0.592

N 0.066 0.391 0.170 0.865

% -0.002 0.376 -0.006 0.995

e -0.020 0.295 -0.068 0.946

b -0.110 0.206 -0.532 0.595

m -0.293 0.150 -1.954 0.052

h -0.339 0.278 -1.218 0.225

C -0.399 0.446 -0.895 0.372

n -0.406 0.167 -2.425 0.016 *
1 -0.443 0.284 -1.559 0.121

o -0.471 0.299 -1.577 0.116

g -0.519 0.160 -3.235 0.001 w*
k -0.525 0.111 -4.732 4.020E-06 ke
d -0.528 0.247 -2.135 0.034 *
c -0.556 0.214 -2.598 0.010

P -0.634 0.272 -2.331 0.021 *
t -0.650 0.207 -3.141 0.002 w
] -0.680 0.372 -1.827 0.069

W -0.684 0.523 -1.307 0.193

¢l -0.842 0.314 -2.677 0.008 w*
Z -0.954 0.259 -3.687 2.870E-04 ek
ts -1.013 0.269 -3.771 2.100E-04 Fkk
S -1.019 0.165 -6.182 3.120E-09 Fkk
te -1.023 0.338 -3.031 0.003 wx
2 1211 0.346 -3.499 0.001 ek
gj -1.235 0.383 -3.227 0.001 wk
tel -1.258 0.378 -3.330 0.001 w*
n’ -1.279 0.432 -2.963 0.003 w*
Kk -2.084 0.765 -2.723 0.007 wx

# 5.3: FFAAFEFEEOEF R a7 Iicx L THIE L = EN Rt OER

Ehr 2 LFEIfRIC, ERFEoTcRonRRAOKELZSD 57201, AT
v 7 A Rk (REIERE) 1T X 2 ZRBEIRZAT - 72(R? = 0.551, p <0.05) .
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R EZ K 54 I1TRT,

IEfF5 ORECIIE Alo), Affs DR cldfE A L, 717 1El], 2177
HBlkl, 217 7&], 177, voTEls], ¥ 177 H[sl, 7o FEltel, F17H)
B, HirHEld], HTWE ], 217¥E ], 21THE K] 235 EKHEE 0.01 T
mOWEEREMEZRL 72,

7z, EfF5ORBE R HICIMERIAE TN, MERIHECES
FfRICHLIBFICHEHINDG, A5 DREE o d I3t ELMZR L, %<
DBHEECTH 22, HIBEETH 255 ], m]dETN T2 R HAETEE D
R EL TS,

Estimate Std. Error t value Pr>|t])
(Intercept) 0.485 0.136 3.580 4.220E-04 ok
0 0.757 0.088 8.567 1.730E-15 ok
r 0.319 0.149 2.133 0.034 *
u 0.162 0.092 1.749 0.082
m -0.254 0.139 -1.827 0.069 .
n -0.369 0.157 -2.347 0.020 *
o -0.467 0.293 -1.593 0.113
d -0.483 0.241 -2.005 0.046 *
g -0.485 0.153 -3.171 0.002 ok
k -0.486 0.101 -4.796 2.950E-06 ok
¢ -0.504 0.208 -2.420 0.016 *
i -0.521 0.102 -5.090 7.570E-07 ok
p -0.555 0.265 -2.091 0.038 *
] -0.619 0.367 -1.685 0.093 .
t -0.636 0.197 -3.226 0.001 o
¢l -0.725 0.307 -2.365 0.019 *
z -0.911 0.250 -3.645 3.320E-04 ok
ts -0.939 0.262 -3.592 4.030E-04 ok
s -0.979 0.153 -6.391 9.420E-10 ok
te -1.004 0.332 -3.022 0.003 o
7 -1.113 0.336 -3.318 0.001 %
g’ -1.128 0.371 -3.043 0.003 o
n -1.148 0.423 -2.714 0.007 o
ted -1.152 0.368 -3.134 0.002 ok
K -2.003 0.719 -2.785 0.006 L
# 5.4 FEHABEBEEOEFRATICN L TCEBEL 7=
27 v 77 4 AERITOREE

REDITICHIGS 2 HIFHAREGFEE DA T v 77 A4 XElwoH Ofi R T b
BRI NTRBTHE L 2RT
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HARZEREE LIEAAREFE DT — 2R T v 774 ZETELNBEL
BB O H A e R R K55, %%L%?(L@F?%I%777’CJ:E$XL714)@
#¥ 5.6 ICRT, MFICHME L GERS R w T, GHE,
HEFic X 2lEERIEEREIR O AR o7, L L, JEHRERED T — 4
ICHE W TOHMERI NAREICIE, HIBEFZR LT THABEOHEECTH
D, IEHARGEGEE X HAGESS L0 b MEHES 28 CERN R KIE L O
Fe T WHA DD B A[REES TR I Tz,
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Hlk A Wik | AAREEE | FRAREEH

n (%) i3 e 0.591 -0.369
u () (&) (%] 0.365 0.162
0 () [+h] (%] 0.352 0.757
e (G7) (] g 0.281

r (H7) [25E 2 T 0.319
1 (F7) (7] (%] -0.301 -0.521
k Ty R PR -0.337 -0.486
ts RS e B -0.549 -0.939
b HiE i ik -0.618

te e e ANk et -0.756 -1.004
d Hrs i A -0.761 -0.483
7 HA EEANE S BEYES -0.762 -1.113
¢l s EEANE S FEpEE -0.814 -0.725
z B B3 JE iz 2 -0.940 -0.911
g A RO PREA S -1.000 -0.485
g 5 R ki -1.769 -1.128
Kk iiyed RO PASH & -1.980 -2.003
m (H7) s e -0.254
o I e PR -0.467
€ I kO PR -0.504
p e i PHSH & -0.555
] (H7) I AR} -0.619
t e % PHSH & -0.636
s I [LiES BE RS -0.979
ni () [25E 2 S -1.148
te) M ESEANES e -1.152
% 5.5 HRIE OEFEIEME 2T v 77 4 RETE S LR

BEE & BRI DS EN R 5729, FFEOREIIIITRL 7,
A 2 I HAAGEREE LIEAAGER A @ L TGRS W RETd v, RE
I ICHGE L GERI N3 2 D
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TFENEL > TWIRETH 5,
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mAAFEEE mIFRALEFEE

X 5.6: 27 v 77 4 XETR LN BE D LE

F72, HARGEGE EEHAREFRE I NI NOT —R2ICNT ATy 774X
ETHRONRBUICHBIRBRRS R ON 28I RS Lz, DO RE L
=D F, MEFCHE L GERINAREOHR L Lz, HWTOMR, WmE -
X IEDOMBIER S R b= 2 & 20 6 (r =0.825, p <0.05), WIS &
RO TICHET X, mERT—HEL w3 EZLLNE (X 5.7),

HAGERGS L IEHARGEREE Tl S S ] ORBOF S BHHEL T 528, 21
uﬂwaiﬁﬁ%abfﬁktf méﬂfw5%®#5#otoﬁﬁﬁfh

EREIN-FIZHLEZFCTHY, ARFS T ERI N5 13 I]
%%wfﬁ«fmijfﬁotou® Ehb, Hﬁmﬁﬁaﬁaﬁmﬁ%
B o], [ulZz&TE S 2 AL iR 2imsl %z & OMIE, HEEZ2ETES 28
CTEM 2R Z D OB &t 2 B oEm2 5 5 & L 2RB X L7z,
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068118

s
Il

-2.0 -1.5 -1.0 0.5 0.0 05

BAEEE

X 5.7: HAGEEE L EHAGERE CH@ L BRI W= R0 HE

5.1.6 WA TR ON-FE & RFEDOIEFEF DB

Fhi 2 B X UOER 3 26/ o N ER L KOG T DT — X ioxf LTt
G ZIT o728 24, ZNZENDFE 1 Kyt TRIEEH Ol U i BHsk 25 #h
FRIO 72 U & BRER S TE R R I s 3 e W H@ L 2B R o, %2
T, TNHLDORFEOW NG ICDOWTAY T~ v ONEFHEE Ic 50 % HEARIE 23
B HNDHEBGEEL 72, WEFHBIEZEICH LTl & 2 0 H#E 2 & L ICAN %
DB LT, HBEREICL> TR NEKETH > T HHEREGRE R
HIUMTED, MIGHIIC L > CTHBINZEMR 2 5 X UFER 3 ONE L &
O R aTIcx L CRIETIEMAT T 21T, 20 b ONEL O O FHEARR % #%
AEL72 (EER3 D 1 RTTICOWTIEA 2T O/ S 2 NEX T\ 3), FEE2
LEE 3 0EHEMTIIE 1 RICTH WIEOMHEBIBERG =0.246, p <0.05), B 2
RRTCTIAHBRRITIZ & A LD bhind - 72(r =0.186, p <0.05)(X 5.8),
72, R ICBAL TR CIIEER 3 TRIIBEEZRS LTWwb 2 &hb, FEh
2 OHED R aTICOWTIEER 3 CHERLZKEDOA (20 fil) x4 e LT

64



NER, %2 R L, MHBIRE R ko 72, FBr 2 & EHE 3 ORI T35 1 RITLTIE
DAABEBATR (- =0.680, p <0.05) 23388 L iz, H 2 RITCIC DWW TITHE R HR
BAfRIZFZD b7 d > 72 (r =0.390, p =0.09) (¥ 5.9), MEDH 1 XIticBW»

TIIFEER 2 &5 3 ORI CHBERR sARD LN Z &b, HAGENE LIE
HAGERE# ORI X B OB UEIA D EE T 5 2 L AR I 7z,
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0 50 100 150 200 250 0 50 100 150 200 250

FER2 FHER2

X 5.8: £k 2 & 5 3 0EFBE DNEFFHE
Fi1xoe (), HE2xit ()
Tl 2 965k 2 O FE ONEfY, Hedhz K5 3 OFE DNET & L 7z,

SHIGHM CHBINAZEERITORZIBFIMERaT7TORE I LG, FEDESE L
EDHGICHIGERAE DB DA ERERT, DD, ZAaT7O/FSHAKIIE®REZ S 2722
b, MHEREIE Z DXL K& X DA EKRE RO,
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=2 FHER2

X 5.9: Bk 2 & KB 3 DR O IEFFAHE
H1xot (), #2x0T (F)
T % 525k 2 DX DIEFP, % S5k 8 OMIZ DN & L 7z,
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6.1F&®

AWFEClt, MLUEEBEZLEE L 2 WEEEHMICH T 2 HHIC X 2 HRISEL K
IJJ?%%:@@%‘&—I%EH%# THZEEHNE L, HARGEE LIFHARGEH
ic BT 2 HARGES A IC ERISIED NI T 3 72 © OB % RERIICHET L
TE7, RWIRICEIT 5] ﬁh%@ﬁ%ki HAGEEE B E L L 7AnEN
KRLeEBERZZ TN -IFHARGEFRE L ZOEEL O L ZNEL L 72k
BELERL 2o IEHARFEEE IO T 2 HARGEEFIC X 215 HRIZIEN I L 72\
DX, L ZDITAHNEBEDRE RO ERSHEARRBICEL->THY, JEHARE
EVPHAEICET2EA LIERAROE D2 oIl OWCHIEZ A X 7
WEEIC, HREEFR 2O ZONEZHIMT 2B TERVWLZDOTHELE
Zbid, KT, SEOEFRERICLLTICER 2 LNEOHEN %
AlREL T 2RBEOMHEZ EREM L ERL -, AASHECB W TEREMKLZ D
DHED—DOPA /)~ b RTERVD, XL REFERRE/HOETH D
2ODBERDOVE DIFHEFICFHHOT b DTk R L Ww IR % T,
Z N E EERNICHEE L 72,

FhR 1 TlE, EEE2 B XUER 3 T 2 HAREA /= b =2 EERHICE
E?é*k%ﬁ%kt B ICER L 728 Wi B LBl D 7 < b = L [E UIERE
L 723882 b HARGERERERG & IC iéﬂxaabf@@aﬁﬂM%%f2w

@Hxaﬁ/vrm% F7-. EEE 2 TlX, HARFEFEHICHAEA /v P ~H

2> DA X N B X 2B R O s 6 EIR X %%3fi5$mﬁﬁaﬂb
HARGEA ) < P _EFEZEW2IFHARGESEE S HAGERSE L FC F 2 138U
BT % IR T & 2 2> &9 IRGEE L 72, EEROFEER, HARGEEE I HERIC
SN BFEICH L CRIEEIRD A% b, —7, FFEARGEEE

ICEWTHRIERO AR LN DD, HARGEEE XV EREFORE
TR ERAI Z 7R L 72,

JEHARGEREH T ~m@lﬁﬁﬁ#%¢?é BERD 572720, RICHARZE
i LIEHARGEGEE DS HARGEA / ~ b _FHE LB O T 2 X o BRI X
k@io&EU@#%éﬁﬁmAﬁ%%wf\ﬁbﬁl525©op@\ﬁ@
i, XIGAHT O TRy & U CHARGERE & IFHARGEGE S 1L & b iy 7= 58
LT & EAR R R PIXTE Z2 xfte3 2 8h & L CHB o2/ % & b 2, HAREA
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= b RXERENICIT TS I ERRBIN, T2, Moo cEL Nz
BRAAT LEEZHBRT 2R E 2R L 2ERIEST s X R Ty 774 X
MR BT 2 1778 o 72485258, BEE Cldlo), [, X &80 HE & A BEE ICH S
AaTICHETIBERTH DL EBPRBINT,

6.2 f5im

FER 2, EER 3 ORiRH» SO, HAGEE L IIFHARGEGEE 3RE D HARGE A /
2 PRI LT FA—DRELZERT 2 & RS 2w, HFEiCn3 2 XKE
BIROBERE I3 2 WIS OFE R 5, WE 12X O s/ AR TR o
JonsaXEoEMUMEZHEL CRL, EBRICHEHLZHAEAS v g5
Xt L <, % oA EMERE O ECHEEOKIE 2 &R L LT WHR % 5o <
ERRENT, TOT W, BT ROFEBRTORINTELZT =N - FFHRE
LELOMER, HAREAS /S P_EEARERE LT DI 2 RKRL T3,
DFVHAREA/ v P ROFFEIERBGZEFEERTH L L R 5, MNGH
MrogmAxaT e gmzils 2 OBRICEIT 20 clid. HAGEGSS
B X OIEHARGEEE 1T EBRICHER L ZHAGEA / ~ P ~EF 2SI 2 & T,
Bl D L RIAES O FH 2 a0, RIA/ER R XE & oA %
LT WHBEZFFOZ ERRBINZ, 2D &L, b7 —~ - 3R
DEBRICE TR X 7z N TEED AR & S 2 % HAGEAS /< b

BERS O L ERBLTWBE I LS, EEERT2EOMEL2 L HA
FEA = P RIIEREN R ERERERO L VWZ D,

L7edoT, HERELS, v P 2B EHARGEFEE IO T 2 HRISZECHEH I 1
Wi, BRICEEN D FE DERE & EREWICHICT sNAETHNIXIEZ D
N5 RH B LR LTS,

6.3 SEDFELREE

AWFFE X, IEHARFEEEICHAREEF 2 O Z O NA 2 HEM X 2 % Ehk
1T o 7228, EHARESEZE IXHAEFEOEAETH Y, $%¢Eﬁ@%é£
MEDED DN 2IToTnb, ZD7=0, bk SRIc HARZEE 2
fmé‘]Iﬁ#?ﬁﬁnA_aﬁa,éﬁéi%M%mWﬂiugoudﬂl%®‘W?
BRBETCHDEEZD, T2, WHRICK > TRHAREFEED HAFEZEED 7«
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WIEAARGEGEE 20 R & L7282 T L AHETH 5,

AWMTRICEB T, 4/ < b RBFREME Ao 0HERE & L CilF]E,
THhOLLHED LB THEICIIFEO T 21T o722, HAEBIEIHEDOAD L

CFELHNEOHABDLEICLAZDOHMNEZEoTWAE Z &b, i
X & MG T & 7z L ERP R KIE L e T o E oAb be i s

U%kohfd,E@l5&H%E%Uﬁﬁ6néﬂﬁbﬂofhﬁh®g
[£FEF ] [motcimoteil)e F 72, SRIOEEICEWTIE, HAER

DptAH LT EBERERIC X 33E0FA Lo 2 MEEHEL 2

ﬁ_, stA LT oFT FEED KonwTEamATE Tk

BRICED XD B G2 500 5| 2 AT 201D 5,

E ALl iﬂzﬁnnnﬁ%kﬂ;az’innnﬁ%ﬁfﬁ BT 5HAKEA / ~ b DOIEH
GEEICOVWTHET L7228, A/ v P32 0oHD% X

EMCTHEL TV EEbNTW S (A,
=3H -

= %’b‘ffbﬂﬁ@@ﬁ%%ﬁ)

ol
bbb b
A WiNF§ A

WiEWESN, LD
1988)Z & 6, Stk HARGELLAL
LN DEBEEL CTW BERD B, T

L0, ShERINT-HAREA 7 = FUCH o0 3 SRR EER 725 ik
RTHDLERTERLOBRNBEEEZLND
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s

KL DOERICH 720 £ LT, FIFEHB TH 2 HEAFHEBIRICIZIER I
L Ok ZECCTw 2w LicE TS LE T, gL iz 32
b Xl broTnhofAIC, MiXDEBNTRHmANTICHE Y, RO
I, WXOEFZHICESZ FCHEFICTHICFESRMEZ 2T CTHRE N
TFE LT T, MOFEDOR—RICEDLE CTEHFTE L WAICHELRL T
W/2RE, AOR—ZACHEIEEI #5220 T 7FE o722 LT L
TOELSEH N2 L ET, COMmUIHERED SRR LICIETER LA T
ATLT,

FUEEDEEBEDH, THEMWEEMRBEOMLUEZI A, HEWRE
DAV N=Z T UDRIMET LIzkE LD, FAEH, %RELH, MIFEE
DFEATT, FEMBREOR A RERE, KAZHICHEHCEZLET, HEX
ALFELL, BRoO_—RATHIEEEIZ1T5 T L ICHEZ R L T2 %, fib
DEAELRXANT B RLEPCELTWEZ T2 L2, REHCEL D
LEICHLOXZ LBV E L, ZOFTHORICEIT — <% T ZiRE W 72
W EARER ICE L B2 L E T, BARGBEIRBAEL TrLE5ICED
FTCXFEIEAGETT o L XU T TL XY, HZEEEID dh T b Hr ikl
MTXRERVEBTTLIZIWE Lz, 5EH 5 HI S TR DIEKIC
BNFDHEAREED 70 —RhHoTDZ LT, $/, FHTEHVET
25, EFELTrLHIFTIERBTIOE LRI TLZ X o ARILER DS
AT, FERZBRT2-DICEHFEHRE R LICEEL T2, e < /ASEY
BT 0T AN, PEDFREDOE X FICDEH 2L T,

AWFFEIC BT D FEEDOERRSNMNE & 7n > TL 2L o 2 FEOE X FITE#H
LET, BIFEOIWHAIRIVEELRFERT -2 2B o2 & T, KX
TIEOMHEREZRBE L LTRET 22208 TEE LT,

RIS, BB RFEFCIT 2 & %RFFL, RRICIIRRFED, BHmickzcin
TR B 72 L £ 5,
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KFBed: 27 % (B 14 4, ik 13 4, FHERN 27.70 7%, SD=4.64)

<[EFE>

THAI: 2, MYANMAR: 3, CHINA:6, INDONESIAN: 1,
BANGLADESH: 3, KENYAN: 1, VIETNAMESE: 5, INDIAN: 4,
LAOS: 1, MALAYSTAN: 1

< RHE[GE >

THAI: 2, MYANMAR: 2, CHINESE: 5, INDONESIAN: 1, BENGALI: 2,
ENGLISH: 1, VIETNAMESE: 5, BANGLA: 1, HINDI: 2, BURMESE: 1,
LAO LAUNGUAGE: 1, CANTONESE: 1, ENGLISH AND HINDI: 1,
TELUGU, MALAY: 1

<BHEZE & HARZELASMICEA T Z & 03h 2 SEE>
ENGLISH, SPANISH, CHINESE, HINDI, ARABIC, ITALIAN, GERMAN,
FRENCH, ORIYA

<EHL ThboBEFEL>
14K 44, 198 :3%4, 24FH 54, 3FH 104, 4FH 14, 5
F£H 44

< HAGE - EFEH >
1THERM 184, 1F:64%, 2F 144, 34F 134, 44F 114

< HAGERE /13 5% >
KEUS 1174, N4:44, N3:34, N2:2%4
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Questionnaire before an experiment

We use your answers below for our research and to pay a reward only.

* Student ID :

* Name :

* Email :

- 45 Male - Female + No answer here.

+ Age :

* Nationality :

- Mother Tongue (Native Language) :

+ Languages you have learned so far except Japanese and your mother
tongue :

- Serial number of the answer sheet(Look at the top right of your answer

sheet.) :

- Type of a question (Look at your answer sheet.) : A - B

Questions about a degree of contact with Japanese language.
* Period of time since coming to Japan :
Less than a year / 1-10 year (s) / More than 10 years
* History of learning Japanese :
Less than a year / 1-10 year (s) / More than 10 years
- Japanese Language Proficiency Test (JLPT) :
None /N5/N4/N3/N2/N1

i 1-10 year (8)I%, 1year 7*5 10years ¥ CHEIZ L IGERKEBZH o722 & %
RbT
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Question about Japanese words.

Please look at words below one by one, then check the box beside the word
which you think it is a Japanese word.

Lh=x =% Ao a RL AL Ny Ny VZ—avZa
munya munya | bobyu bobyu bore bore basha basha unyu unyu
YEavia 7Fr7F Fr—Fyr— | VFarFa | Fre¥ye
nbyo nbyo funa funa kyaa kyaa shigyu shigyu | gyahi gyahi
—a=a 7Ly L 72T 7T NP V¥27Ux7
niko niko kue kue kua kua paza paza ryaku ryaku
Ry R X ¥ X F —xT=%7 Twoanm TR B
zuke zuke zuki zuki nyaa nyaa goro goro shaki shaki
FITF T Tv I T=7= Yy T YT TNT N
chie chie goma goma ani ani pyaa pyaa guru guru
747 A FoF Jy=ay)a =t = FreFt
wane wane naku naku riyu riyu seni seni chihi chihi

T EROFHEECTIE, v—~FRLIE [ 7 X HF katakana| DL DHIiT, &
A2 AFRELOBEICHEIL I N T, 7z,
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Manual of the experiment

We are investigating about communicability of Japanese
speech sound to non-Japanese speakers. So we need
participants who are not good at Japanese.

In this experiment, you will be asked to listen to an audio and
choose a shape, which is closest to the image you associate
with the sound, from a list of shapes.

Required time for the experiment is an hour to 2 hours.

To avoid an effect to a result, the purpose and the outline of
the experiment will brief after the experiment finished.

You can withdraw consent to provide data of the experiment
by briefing after the experiment.

Data will be anonymized by linkable anonymization after the
experiment and properly kept and managed.

The result of the experiment will be present in a thesis.

A monotonous work will continue, so you will be very tired.
You can take a rest if you are tired, and also you can quit from
the experiment on the way if you feel unwell. Please don't

hesitate to tell me.
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Procedure of the experiment

1.

Fill in a consent form and answer some questions.

Collected information will be used only for our research and paying
reward. Data will be anonymized to use the research.

Put on a headphone. Then click an audio player on the screen and
listen to a sound.

You can use a mouse or touchpad or touch the screen when you
operate the computer.

Choose a shape, which is closest to the image you associate with
the sound, from a printed list of shapes, and circle one.

Be careful of misnumbering or forgetting to mark.

U230
W S D
2@ 4 10
L IPAYE AL

0:00 o)

Listen to the audio and choose one shape by intuition

There are 249 audios in total.
25 audios will display on every screen. Click “Go to the next page” to
see next 25 audios. (10 pages in total)
The printed list of shapes is double-sided printing. Be sure to check
the next number when you turn the page. (10 pages in total)
By clicking “To see description of the experiment.” after you finished
all works, you can read the purpose of the experiment and the outline

of the research.
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