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Variation in the Manner of Articulation of /z/ in Japanese: A Corpus-
based Analysis

il EAKE maekawa kikuo)

EZEEEZCAR (National Institute for Japanese Language and Linguistics)

(BEE) HAFEFITFE BT 2HEHRROLE (21~[dz]) OERZ & &AM
MEd 272012, [HREGFHLSHEIT—/3Z] O [Core] IZHiENIzFHERFR TN ¥ 77—
Y RGN LTze SATRERIE, BREHCIIBHEY, P CIIBEHEE L VO RO EF TITHSE
HHEHOREDOAR Y HFHTELVI L EWALPITRL TV e, BEDER (Y
X, FEZOMEICHHTEZEHESHEETHL I LZRBLTWE, TORBERL
%7289 IZTACA (Time Allotted for Consonant Articulation) & \»9) {82 2% L7z, HOT
DGR, TACARBFEDAR NS ¥ LW Z R T 2 LAY S0k o720 FIRIXRE
KO TIEITACAD A TT — 7 1k (14,6030 > T IV) DOT4%H5E L FEN, ThiZ
MAZEDEIN & FEP A EERZ BT 5 2 &2 X o TEIZ’0% D HREEI SO i
XEROBRBICHIEE I — XA 2 L= S S0k Uz,

Abstract: Phonetically annotated part of the Corpus of Spontaneous Japanese was analyzed in
order to examine the variation in the manner of articulation of Japanese consonant /z/. Results of
quantitative analyses revealed clearly that the traditional account based upon the distinction of
word-initial versus word-internal consonant location could not explain the occurrence patterns
observed in the ‘real’ corpus data. Observation of the real occurrence patterns suggests the
importance of the time that a speaker can use for the articulation of the consonant. To capture this
property of speech, a new phonetic measure called TACA (Time Allotted for Consonant
Articulation) was proposed. Reanalysis using TACA revealed high correlation between the TACA
and the variation of /z/. For example, results of a decision tree analysis revealed that 74% of the /z/
(out of the total of 14,603 samples) could be correctly classified using only the data of TACA. The
correct classification rate went up to about 80% if the information of individual difference of
speakers and location of /z/ in a word were also provided. The whole paper ends with a short
discussion about the pros and cons of the corpus-based studies in phonetics.

0. BL®IC

[ 57 E RRAFZE T S R B RAE 78R TUE, 20094E10 1 7 & 2R UL A E D O & D & LT
[Z—=RZAHARFEFLORIE] Z2FEIEL T2, ZOFEKRE LT A P2 DT R Y =
7 ME, =AW EEMEOTEEZ HARAOHEBICBWTEESELZ L ZH
BRE LT, B, shme, QEGE, MRAGLANVICBIT 5 HAEMEZ EiT 55D TH
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D, 50% %z NNOFIERELSIML T 5,

CZTHIAT A0FZEIE, EED [HARFEFLEEI— 3R] ZHOTEBLALZLOTH
V), Journal of Phoneticsi%38% 35 (20104F 7 HFIAT) I S N7z f#ifH “Coarticulatory
reinterpretation of allophonic variation: Corpus-based analysis of /z/ in spontaneous Japanese” %
HMRL72bDTH %o 7272 LGS HAGE OO 2 Wit b RE L THE IR TS
DT, HAFEOFHMARICHE T 25l 7% EARGEOZE IIIAE L Bb 5 NFIIERD 5
B L7ze £723kmAE 70y =7 FOHMICHS L TANIEDOE#RZ 07 8 i, &
FlZBWTH 72BN L 72D DTH %o

1. &

HAGEDOREMEGECIIFITE— T DT HEERTH 5 /2Z/OFEHNITERIBIZ SN, /2/1F
ARBBE TV LAFRBHEEOEE L TORESINL, TOFHEILICAMONIZDDOTH
D, HAFESHOHEFFIZIZIZEN R CGERINTVWE, LirL, TOERAZN LD
EIBADZZALIH S TOLDONIZONTIE, I bhoTuRWnI &AL, AT
&, EEOPHBLAHARFEOAREHI— A THD [HAERLSEIT -SR] %21
MBI LICEoT, DEREZHLTOLRAN BRI TH 2502 HRiT 5.

2. ETHRE

HARFEZ W L HARGEXOBERFEDL L, 1z70ER%Y, FEPAE L OB THIIL Tw
%o B Z X HAFED AMEH T % Yamaguchi (2007) &, “/z/ is variably realized as either [dz]
or [z], as in [dzak:a] (/zaQka/ ‘sundries’) and [kaze] (/kaze/ ‘wind)” (p.19) &ib-XT, FEEHT
IR S [dz] 25, BER TR S/ E I NL L EZRIELTwE, 2O X9 2P
BRSO TEY, HABESEFOBEREL LTHA LK - K- Ke (1978) &
TXL, [o] & FEETIE, ZEAL, wObldz, [ds]THRESNDA, FHEHRTIE, B
BIZE T, [z, BIRLICREENEIEIDHL]| LBRTWDE (p71). /ZDER%
AP & RO 2L, BROPED, MRS (1951) KX THZ LA TE 2, H
ROBFEFFFINTH L RUT L 72 2 OFETIREBIE [ HAGEO RS I o ew [T
(2] ZlOFHIX KETSHECBWT[d3][dz] & BT REWEE ] LBXRTNVAS
(p.184) ¢

FEHRALEC & B BT HAGEITZEE IR 2T ANL TV, O OME
IR L7MR DL e 572H 5, JIlE (1977) & [FEEDSOMEICH Y, 2o
Al OEBZICZY [X, 9, &, 2] &z, zw, ze, 0] TH D Z DLWV LR HE
W [HEIZZE)THEPD L) IZHPNLDPETHLHNENIFIRY THEH] LAfFHTFMAT
w5 (p.52)s

Vance (1987) X LECo)ll Lo W% A L7=dH & T, “Kawakami's account is certainly

the most accurate for standard speakers that I have observed, although I think [z] may sometime
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appear word-initially when a pause does not precede” & EXTW5 (p.24),

ISR L7220 781%, IR & Vanced &80T, FEEA & GEP Tl /z/ D5 75 221 70 YD
HELBZERZBOTVD, BRAP—HL VDL, ZOERPEDORE T TRHEICE ST
HHSNTVE DIV TTH b, IREbE ZDBREH 3/2/DERIMIEIC X - TIEIFTEE
WCHHTE B LEZTWDA, JllERVanceldZ 9 E 2 TWi,

FTATIZEICIE, S IV OPOMEND L, OEDORERIEIE, HIHALAT
RC O TN IR T [2) & R T [d2)D £ B SDE R/ DRRIN L TH 5HH L v ) fEIC
DWTHOERELMA TV EWI ETHL, ZOMBEELEELLMEICHI (1940) b
%o AP [EEOFEFITNTIL, [dz]&[2]1L ORICHLT 2 HEE O P S 2B T 5 25,
FNOHRTRTUAZZEE L OOBEEINZDDOTH - T, [ EFNTEWETHIT
AHLDEEEL, TEIZETINILEEICETRCADHICL LD TH D] Ll Tw»
% (p.58)o

B, ARFE TEOITRTOETIZIE, Wb BN hkEE HwTBY
BREBNICERL LI L L TRV, SHidLabov (2001) 7% LicfRESh 2 Fig i
MEOBUSLSTNIERERRMTH 5. ZOBEISTIUE, TXTOEITHIEIEE
HRELTOVEZDOBEDE) B VI AT —DRFETHLhEHLNIL TRV & L]
I 5,

RBRIZ, R ITRTOEITIRE, [F] L322 idoE DFHHL TRV, 2D
BHEIZHAGED X 9 ISR RO S HFWBLEDNLE L TV ARWEREMIET 2561213k
XRREZ G SR SREMDSD B,

3. ath

3.1 7%

AT D7 — % & L TIECSI (Corpus of Spontaneous Japanese) & L CHIHNA [HAGE
LRI — %) (Hi)12004) % FVH L7z. CSHE AT A 0¥ HE) T 78 0 728
IS S Nz a — 32T, WS 7 (7527555, 6628M) @9 b 9HDL R, &
TOMRERERD 7 4 75kE (FRMREITESR) & AMIRERMED HIRE S N72FENFEHIC
XBHEMWLR T —<ICHT 2 BN RAY—F (BE#HLIER) CHhToHhTWw5, &
72CSIDH B [Core] LIMEXN 250075557121, X-JToBIiZ (Maekawa et al. 2002)
X5 LECHE T ABE L IR Y IRREN TV S, REFFETIX, CSJ-Corell#
FNDHARE/ U—F (Faid s BEE) 2oL 7—5 L LCHET %,

CSIDT ¥ A M [HHAL] LIMEN 2R oA (ERERLO L LEEIC D h0n
REOHA) & [REA] LI L HA (BEEFHRICEUT 56 2T EHIDERE
FMT SN T2, Bl THENVEFEZE] BERME LT 1 HoAFTH L5, 4
WAz e LCiE TEN | ERE | #F%E | i) o X9 4 MoBMIcaEsh, 0o 3 AL
i, [T 7220 0RREHC SN D, FHAL & REALORIE 3Hio 5 THHT %,
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KLISGGEEOBE PO R 7 — 5 OWNRE R T ol DR ) #HBEIX123%TH 0, i,

PR E BIRVHEPRIZ M LT b0 £ 72 6 HOFEH PR & BEEREOM )7 2 124t L

TWwWa,

F1 ABIERTHH LT =228 55H D5

AdE MR4E AR R4R

bYAS— N KW BURRHEY 050+ 1050s¢ 1960 19705 N Of/Z
YR 56 17(18) 38(38) 2(2) 6(6) 21(22) 26(26) 6,627
B 106 37(53)  37(53) 19(19) 11(21) 22(32) 22(34) 7976

R O BT FE DR 0 N FRPIEEE G

3.2 X-JToBIZANWICKB/z/DERDERR

B 1 12CSI-CorelZitEk SN Tz, [W—HHREHIC X 2 28O KLl OEFZRT,
FE/ARIVAI AR [dz) & LCEBEN/ZT, [5RIL] O—HE LTEEINZL D,
F7 SR OVIT B (21 L CEBEN2/2TTI2KRIT] O—FE LTHREEINZHDOTH b,
WtV e b, Kk ERICEFKIE, TOTICYY Y FAXRY MR 7T ANRFREN, €0
TIZX-JToBIOWord 7 )V (HHLAL) &3S 7 RVAFERENT W5,
COBIDSDLNE LI, XIToBIDOGHiH T XY ¥ 7 Tld, WIS [dz)D B HIX
BlORUGIC<c>T NUAMFHG-ENTED, BEFIEIAPFEINTHWRVWOT, Zh
2RI U Ol L BT 2 DSR2 2 LS TE b, 77— 8 &R TO//OERIE
35%TH Y, TNHUTFICBIFLIREDON—2AF5 (4 b, B, XJToBIDGHHiHE I

NV /Zi\E G EN 2 3L (BSA/OEFTOHEL) Z2EKLTW5,

47ms

! ek
uuwwﬂﬁh“& QJMH*“

un:m m‘m W

o MMM om0

20 Zji'geN nji Zji"geN

oo [ MNa|i k]| N i % i | e N

M1 s OF) ROBES () & LTEBEIN:/
(I DN/ DRI IX 73 % 7R LT b))
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3.3 BEFROMEICET B9

331 BEEMUBPOE-FMHEDSH

BN HAL (SUW) HOE—FMEIZEL > TOMFICAE L ERZMET 5, B
2T THERT ] TR ] T3] OBBHAIC BN T/ZIZENENRE L, H2, H4E—F1C
WELTVWS, TOXD RERMEIZOVWTOEIEREE2ITRT, ZOFNILEDD,
FHATOE— Fh0E, /OBEEE & L CoARK, U g L LToARE, miE
# (RAA: Rate of Affricate Articulationfli#835 & L COARE &4 E x100) TH S, ik
%Y CEFHTACA) X5 HITERT 5

K2TREE-—FMEN1OHE, TbLLEHMOEEIZBWLT, RAA (BIEHR) »
KEEZ E > TWbh, LLads, TOMMNMEIZE451%ICE EF-THY, [FHET
FHEE ] L) MR ERAIE LTV S L IFRTE 2w,

332 REMTHROBEMUDOIH

i TR T NTOEBMENRICEFZB I Ro/2d, T2 TIIRHEM (LUW) OF
FUINE T B RIS RZ R o THROER 2B 2 2o 7o MHA TR [IUE] 13,
RHAL THRERZE | TAURRE ] 2BV TR ERMBHEMEICDH 5 D TAHOEFTONR L %
7%, TBsie i | [GEIUR | CIIRHEAMOFEPICME L TW L O THEINR 2513 5,
BRHRRZ R BITRT . KOMHEIIK2 LRI L TH B, K3ITBT HHHERDIAIT4
BEIIZER 2 IR L TW 275, /73 REALHIE (Bt o TR EE) ISMET 5 &
EIWHAERHDBR 3% E T AT 5,

£2 EHATFOE—FMNEOEE

E—J FEE s RAA[%] SEIJTACA[ms]
1 3,333 3,482 51.1 154.2
2 2,869 334 10.4 54.5
3 2,851 1,195 29.5 76.5
4 274 52 16.0 60.3
5 99 34 25.6 67.4
5< 72 8 10.0 60.7

#3 REMNBEHOFEMIZBEIT S E— 7 LEORE

E— I RS 223 RAA[%] SEIITACA[ms]
1 2,047 2,856 58.3 183.1
2 2,505 298 10.6 54.8
3 2,477 1,070 30.2 77.2
4 259 49 15.9 59.9
5 92 28 23.3 67.0
5< 66 8 10.8 60.6
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333 77tr MNaOSHEOEEMOMA

#4137 7% M) (AP) BHEOFEHEAMICOWTABOETZBI o #BTH 5,
RO AT EMINCE 2, SICEMLTWILA, /Zh7 7ty MIBE (o THE
ZHHAT R ORI R B ICfET 5 & X IIREEEA63.7%F TERT 5,

#£4 Ty MIBHOBRAIIBITAE—IMEBEORE

E— T R s RAA[%)] SEIYTACA[ms]
1 1,159 2,035 63.7 236.6
2 1,842 241 11.6 54.9
3 1,806 815 31.1 78.2
4 212 42 16.5 60.4
5 58 23 28.4 69.7
5< 49 8 14.0 63.3

3.4 HESEEICET B0

K5I //EHROSETE, Thbb/izet BITE—T 2K T 5 SO X 2R
DEB 2R, BRSPS (i, le)) THHEWERP LR TLIEBDb2 5,
HBESOEEDPSIHELBRIAE N TV S,

B RS 223y RAA[%] SEIITACA[ms]
fa/ 631 168 21.0 68.5
le/ 651 406 38.4 74.9
/il 2,979 2,252 43.1 78.2
fo/ 734 117 13.7 58.9
u/ 1,506 368 19.6 62.7

342 HEOX

613 H FHRMOZFL) ORELZHFONEMbLTICERE LTI L ERTH
b0 F7otainbE I ET O/ OBIEREEE LR ERTITRT, FEfbL 7z
DOPHAERFIEF L DETHELS, HEOBRRNEICEI2E0HY THIIAZL, LILE
BRUCIZC OEIZT— 2 OFERN G ISERT 25D THS 2 L2520 T L b,

#6 #HEt FEMOZEL) o

/z/ PR [21-3%% RAA[%] SFIYTACA[ms]
B 2,997 1,794 37.4 106.0
IR 6,501 3,311 33.7 108.1
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7 HEICBITLBRENGTORE
-7 BEEE 212387 RAA[%] SFIYTACA[ms]
Izyal 302 289 489 81.3
/zyol 1,543 681 30.6 67.0
Izyu/ 1,082 800 42.5 86.7
343 EROFEHBEORE
S ICHM OB EORBEERT o [Z/DBERIRE/Q/ R\ LIEE/N/MH 5 & il

BHFIC EAT A LI L:FE?“Z)O COBRIZA2HLIETREL <A %0

B AR 2 HARGE CIIREE IZA AT TH 5/2Z/OEFNIITERE L ZWnwE SN TW S5,
MRFEIXE DB B CSTITRLER SN TV S/Qz/IE [Ty VI [RATY v V[ AL v
V] BEDHKFEITAEL TV L, e, BELRILE-IFERTH S ENE/MH/NITH
BALIERY RSO SN v, 2D W TIZ42H B,

EH OB 231/ Td 5 B 6 OBHAEE DM SHITIEEERN 20 2B L Twb, Z
DB T 2 SRR 2 ORI R &, TR (N=407), [Pkl (N=201), =
+1 (N=165), [H#] (N=76), [H#] (N=56), [#IfE] (N=53) %HTHb, ThLDFE
TR/ZDFERIAE L T b (EEICS 2 1373 2 TACADMED/N S ) 7280 |THHER
ML (95%), ZNDBEEROFPIEZILT STV 5,

[N 0B FEEE 2235 RAA[%] SEIITACA[ms]
fa/ 1,847 983 34.7 67.7
fe/ 562 387 40.8 76.4
/i 2,279 404 15.1 57.9
fo/ 1,292 881 40.5 68.0
u/ 980 280 22.2 58.7
/H/ 1,655 822 33.2 67.4
/N/ 877 1,329 60.2 120.6
Q/ 5 14 73.7 106.1

3.5 HEMBHICET S5

351 77~ b

IR EGHE—FIZT 7Ry b (T72y ML) PEIPNTVEHED DI L 2 EFHER
RIIWRT, [KF] kaz/D X HIZ, FEELTRT7 7Y ME () 200, /28
BT 2E—FUNDMEIZT 7y MEIELTWA T —AFEICHEHEINTV D, T
7Y MOFET B EHHEREDS LA LT b, ZoOMEIXS.3MH THRENT %,
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#9 TRV INOEE

VAN R g RAA[%)] SEIITACA[ms]
H 1,400 1,026 42.3 76.6
Eii3 8,098 4,079 335 73.2

35.2 EATEFEEADBI

SR LS % /2 DWERNIALE S 5 AR A5 2 N 72X-JToBIOBI 7 X)L (Maekawa et
al. 2002; 1 J&13222006) 12 & B2HEFHHERZRIOITRT . 2 OEEFD HIZFEHT0LL T D
BIZNNVIEBEALTH %,

LE R = AWM T 5 1+pZ KT 5 L BBEOBIREDVE L, 270 L2+bE R — A3
B3 B 2+p7Za\ > L2+bp & KT 2 & 13 ) BEDPHERDFE V. S HITHETOR -2 5K
FTPOYE D HIERIIHH IR EZE L Do T X ) ITR— XD WEFZPFI LA S
MR 5N D,

#£10 T OFRASIR O R

BI BLZORMR BT BT RAA[%] FIITACA[ms]
1 SUW (JEHAL) Bist 2,584 882 25.4 68.3
I+p SUWHBRIZR— ZH 13 23 63.9 109.7
2 AP (77t M) B 1,862 828 30.8 69.3
2+b APEIFUZBPMA 371 149 28.7 66.9
2+p APEEFUZ K — X f 212 212 50.0 91.1
2tbp  APHEFRUZK— X L BPMA 124 86 42.0 85.3
3 P (hAY) BEst 2,773 1,926 41.0 78.6
F 74T — 1,545 978 388 73.8
P SUWHER DR — X 10 9 474 82.8

353 EHINDK—X

R—ZXOME%E LD EBICRET 272012, ZOBERIZE—XHPMEST L L ORRE
Mt U722/ 82 RINRT o 2RISR — XHMET 5 2 212X » THHIERIZEE I LA
L, 80% 2ET 5, ThiF, TTEFTURBBEINLLITRD HWIKIERTH S,

#11 HEHOKR—ADEE

K—X R e s RAA[%)] SEIYTACA[ms]
A 193 778 80.1 69.6
e 9,305 4,327 31.7 131.3

3.6 SFEIMFEICET S

CCETIIMHALCEDEFHEAKRORH TH 72 Z 2 TEERETOIDOTIER ],
BEEDB Z bR E DR E O S REIN R E ET S.
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3.6.1 FEOEH
WANZCSID L IV A ¥ — DB Miat 4 5. Bl o FImiE=R1339.6% (N=7,976)
T29.4%D 4 (N=6,627) £ ) D EWV,

36.2 EEZNOHR
VR ORI ERI1341.3% (N=6,172) T, BHaEHE D30.3% (N=8,431) X D HE,

3.6.3 FEBNEER
FKI21FFEHEZ10ERO BRI LT, FORELZRLIZLDTH b, i OAEENR
ERHEEOMICIIHBE ZMEYTD ), RV L R D IEEBEFRIIET LTS,

#12  §EB DA O

AR R 22353 RAA[%)] FIYTACA[ms]
<1950 745 799 51.7 82.3
1950s 1,220 794 394 74.9
1960s 3,470 1,765 33.7 72.7
1970s 4,063 1,747 30.1 72.0

364 RIEEE

RIBITHGH R L DB IR T o FaldEIXT 7t v MyZaise LTI BdH7zh) DA
EFE—THTRL TV D, FERHHEE & BHEROMIIIVIR 2R OMEADH Y, FEaEEHED b
FCONTHAERIIME T § 5,

#13  FEAHHEORE

FEAh AT 0 S
[mgra /Sejj] R 2353 RAA[%] SEITACA[ms]
=<3 66 54 45.0 98.3
3—6 959 718 42.8 90.9
6—9 3,709 2,203 37.3 76.8
9—12 3,612 1,699 32.0 68
12< 1,152 431 27.2 61.3
4. 3EH
4.1 SBHROFED

RiEi D T — X ZAGHI LD, /2 OFRE RO, FBATHTED S 38w LTz [5
SHCIRMET, TR DA CIRBET | v ) BIEN 2 ZRC X o TR o RE 8
ZTE BRI EDPHSN I h oz, FHAL, RHAL, 727Xy MJo% [HE] BAEICS
WTIE, Z2LICHHIEEOREN LA T2, TOMREIMWENTH Y, MHIEEI KD L
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ATHT 7Y MFHIZBWT b E 4 6 HIRESIIREILT 210 b, $T7 7Y

MID X ) ICHHER AL E [FE] LARTI LTI ZLEHELD D,

12l DWHEAL 2T HMOZER & L TR BNV RE D o 72 D13/2/EHHALE T 5 KR —
A THY, Tz atHBEMNOERNIIE — XDMLE T 58612 D g b o 52552
DHNTz EHIT/Z/DERNIARFE 2\ LEEHME L TV A5612 b idgs bt s h
TWw/iz,

4.2 R

2/ DERZ L SN T AN EHEL 7201201, W Lo EERTH 5, FEH, K—
X, BE, REOBRIHAAETLIUERLZRBMTLEND L, ZOL) LEKLLTERDS
NZDIE, THZOMTEEMFAT LI LDOTELRHMETHL, Thbb, /2O
AT REZR BEHI AT TS H UL/ 3085 & LTl S h, MR ET 51200, B
BELLTEASNDZLDEL L B L 0 EHTH S,

 DIRFUE R — X OB 2 HBIICHI T 2137, FEOEFMEIL, TOE
R = ZADERT 2RO NIETH S Z L &2 E 2L, FEEEO D Z 0GR
KXo THMTAIENTEE) TH D,

RIS & B ORI ER R D 72, CORHETHITRETH 5, L<MSNT
W3 X)L, HABORE LBEIZNAKE LTEFEHOBEL I T Tk, FE
DHFIZBWTIE, ERIET 20T (F5F) OE HSMEE v LS oS g
WELTHwOLNS,

Bl Z 13 /kaQpa/ [# |, /kaQta/ [ E - 72, /kaQka/ [ FJ, /kaQsya/ [#H| I2BI1F 5
5 & Eo® i, ErA%MICiE[kap:a], [kata], [kak:a], [kaf:a]D X ) ICRWTFHE
LCHEHASINS,, TNEEEICAEIBRTA2HEDFEMKTH D, /saNma/ [FIIH ],
/kaNna/ [$8] 121%, [sam:a], [kan:a]D X ) IZEVEEIAEL 5,

BT ICHREET A T EP BT TR VYA, /kaNpai/ [H26R ], /kaNtai/ [#fF], /kaNkai/ [H
Bt1, /saNba/ [ BE#£ ], /kaNda/ [#lTH |, /kaNgo/ [#E5E| 13 1L M [kampai], [kantai], [kapkai],
[samba], [kanda], [kango] (Z=\»L[kanyo]) &% 5, Z I CTIIMELERTORTHIZE
LTWwZ2Ww2s, [mp]l, [nt], [pk], [mb], [nd], [ngl. [yl b Ui Ez e T
R ELIRBGEOMEPTHL00, BERHOMTEENIMR S 2 L L, —HoRwi#H
DHEFICHLTEIDEEZLNS,

B v LRSI/ ke § A4, /roQzi/ [1 v ¥ d[rod:zi] (b L < i&[roz:i]),
/kaNzi/ [#5 ] 1¥[kandzi] (b L < F[kanzi]) 2% 505, HOFHTEBICET LR
ZIREHORTEMNEL TS LAhLE b,

SCRFECBOULEFEOETH LN L ORMZREICAHTLZ LN TE 5,
o THEANIAEE 2w LIRS 2E T 56 O/ OB LIREN R S T 72, i CFH
REZR IR &V ) BLE A D —ICHIT 5 I LD TE %,

LARAMIHARDOEEIIIBNWT, HEECRELHALCE-—TERL LTNEDITS

iy
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N5 ERY (DORPER) ML, ZOEFHAE L TH/z7/ OB & EE$ 2 581
DOENBVIETTH 5 m&&%mm§it%n§¢ktfa%iﬁT%%%t&wﬁ
KTH DA, MOYE, WEMEHREIERT 2 TFE2rS TR AL, BT T2 8EE%
DLOPFHENLE 26 TH D, FBE, KITBITH/H/BEHD/Z/ DRHEFIZ33%TH D,
T—RABKROBIEFEL —H LT B I L bh b,

4.3 Time Allotted for Consonant Articulation

T Fl Tl R 7236 % B RIS 5 720120E, T35S (A T e 22 BE VAR B AT 5
POERMMESLETH b, TOWED Z & % LT TTime Allotted for Consonant
Articulation AT % & o CTACAL MR Z L 12T %,

TACADEFRIZIIM A L b ODVHE Z Db, ARRTACAIZT EEE) O BINEHR A &
NHZRETH D05, I TIHCSHIBWTHHTEE 2 T EEHR L FIH L CTACA%L 5
T lEl, 3MHOEHE BT 5.

D HMAERIL FTENIHEIND/ZOFEKBHZOLOZMOMT 8312
TACAL T 5EFKTH D, TNETACAOL IR,

EOEFRE, [ZDOBERNIAEE/Q/ e\ LEEE/N/DETE L T2 5/Qz/ 7 v LINz/ERD
R Z TACAL AT HDTH 5D, TNHETACALL TS,

EEOERI/Z/DER 2\ L/Qz/, INZ/ DERINI AR — A0 L T, & OFeGeke
LTACAICHAANL DD TH b, TNETACA2ZE R, /ZOBEFNZHEVR—=A0H 1,
ZOBEFIRE R LBEEPMME L TR0, RELVWLEBE L R-X L0kt
TACA2E A 7% 9o TACA2MDFIETIZE SIZKR— A 0FHEMIC—E0HfHEMA S Z &
DLBETEDS, T OWTIIHRBRT %,

TACAO, TACAL, TACA2DMEIX, /Z/DERFIICE— A0 7% <, MELWEFIHFEL TV
FIUER—TdH 5o /kore wa zasiki desw/ [ ZIUIFEEL T ] (FERLLTOZCHITHHEASE
B DIz DBITH B, L Likore wa <pz> zasiki desu/ (FL5<pz>THR—A%/RT) D
L9 /BRI R— X HH N, TACAOL TACALIZE L\ 725, TACA2IEHIX IIC K & 7%
%L %,

—Ji/kazi/ ['KF] &/kaNzi/ [BEF] 2K 5 & GEaidEZ DMO S FH—TH
ML), TACALK U'TACA2i3/kaNzi/IZ B\ Clkazi/& W b K& 2 fiix & 5. LA LTACAO
WIEBILIEAE U v, F 7290 2 285612 B W Tka<pzozi/ O £ ) IZFEHRIC AR — XA 3
X, TACA2IZTACAOK UTACAL L D b KX iz & 5,

uimﬁ%#%b#%ibmnmAi FEah i BE & FEEE O R FTI Z E A E IS X o Tk
ESINDMWETH Y, Fafi ORI, W), Zv ARSI —WBER? 2 v,

212 R D 3T DTACA L 2/ DWHEFROBIRZ /R L7z BIIITACAZ I V) B HLAL
T, MEENIAEERZ TR TRL TS, TACADWTFNDERIZBWTDH, TACAHH
KRS BIZONBHEERD LS5 L v ERmeEm ik L TBigE SN 5b, LA LTACAO
ETACALITIE, HEBIOM NG IZ BT, HABMPARICE N2 E L T 0IZx LT,

%l
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Bl EAM /2/ DREHFXDER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

TACA2TIZTACAD 20ms7* 5240ms £ TEALT B I122oM, BHERD5%H 595%F TIEIT
HACHIMLTBY, ZOMTTACA2IE =EZEHRIENWEICL>TVWDLES R 5,

T T TTACA L B8R 0 B R MBIERDSFAE T 2 L ZEZ ZBIIIL T E BY TH
%o TACAIZIIWHEIE A3 hE & 72 2 BIMEDEAE L, T OBMEIZIEBR A L Tw 5 e
T, M2 IERSAEERB NS L CRBMER 2R LR EAD 2 LAT
Ebo ZOMREIZIZTIETACA & BHER O BIIE HARBIN O BRI L T e iF il
5% 25,

100
90 -

70
60 -
50
40
30
20 B
10

RAA[%]

60-80
80-100
100-120
120-140
140-160
160-180
180-200
200-220
220-240
240<

TACA[ms]

2 3HEDTACA & HHIER O R

K14/ OFE 2082 5131, BIELLIF0 W) 2HEKREALZ LT, TACAZ M
VEHET LT AT 4 v 7 YR GH TFM L 72E O3S E  (closed-data) &
AICTHT® %o TACA2IZ L B FIMEEN R D E L, AICOR/MEZ & 52 E2bh b,

214 TACAIZ X 23RO

TACA D4 TS EE [%] AIC
TACAQ 70.5 17,565
TACAL 724 16,440
TACA2 74.2 15,539

WKRICTACA2IC BT 2R —ZADE N HODPVEFHT L, 2IZETTE2R-—ADES
&, ENAREEEBERICAR L2 L ) A1, BRICKRE Rz L 528 0H b, 5
DF =5 TE, 2RI DITMHADOR—=ZDH B, 1,000msLh_ED D D207, 2,000ms L
E2380MH, Z L T3,000msbh 230D O, Z 10, EISET 2R —Xbdh - 72,
D L) R—ADKEHEOEERI/ZOMEIHHINE LIZTEZONLEVOT, #BKE
R—ZXF%2ZDF FTACA2DF IS Z L1, TACADMIE L L TOMifEZ T X+
52l b. COMBEEMRNET 5720, M2 RURIAIRLIZTACA2OEHIZIX, F—
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

AREFBRKTH/ZEDD OOFREMEL B v vy Hlf 2 EA L7z,

COEMNZ, T—NAPLEEINLER—-ZADFHE (72ms) ZFIH L TTACA2% &t
HEHZEbEIONDL, RULEFRULTETHETSE, CONTROGTBIVHERE G 72
53 DEN CEHTFIRERETS.0%, AICIX15,312), AMFFETIZZ ORI L 2h - 72,
ZOEMZE, R—ZAOFHMEIEMMIZT—RAIKSFE L T2, T—R2AZFHL
W TIZFHTEZWALTH %,

5. TACAICELSBSH

B 2 1278 S M7 TACAZ & BAE=R 0 ] O HEF BN B 4% & 141278 S N72TACAIZ K B fild:
BOBCTFIREEL, 42838 R7RHOZUEZ B LIRBRT 2D TH L, AT,
12/ DR O FUEE L L TOTACA2O A #MEE L VFEL AT 272012, 325536
DEHCTHES L7222 HHE L TACAOBIMREZ A5 2 £ 12§ %, LT CTIRTACAZO Z & %
T2ETACAEMERZ L2 5, TFO#HMTSMT HTACA (TACA2) DAHIZEEIZF 2 L
TIRBHREI N TS,

B 313, MHALOFEE L OEETR GERRED) 2B 52 TACA & /27 DR O BFR %R
LTWwb, CORPHIE3IODDEELRFFEEZHAL DI ENTE S, H—ITTACA L
ROMIZE, FEHRAPOMEZ MDD TITEHAHEASFEEL TV b, 7V Y RERMHBERE
EILFRET0.849, FEH1T0.933CTH %,

B ACTACADAIII D725 C, FLHAERHAE IS B 5 P, dId %6k
MEICBT LML) L EV. ZIUITACADRI S L IZ PN FEE IS E S 5 2 & %)%
PHAETH I LERBRL TV S,

B, L2aLads, BHOMEL TACAORFICHK T ERshbolce &
o TWb, TACADMHIZ L7278 o THHEHRDIKAL S5 %h 595% £ TEALT 2 DITH LT,
FEHOME (THRDERTO2ADH —7TOMDAE) ZRATH30%IZEL TV,

X 4 IZREANCOWTH 3 LA UM & it L7245 - CTh %o WHAL & F UREEIF SN
THEY, HBERBIZRHAEEEICENT0.879, FEHICHBVT0.948TH %,

RBICKS5 17 72y MyZEEE LT, WIEHEAWHFIZBIT 5 TACA L HIER DMK %
GHTL7HERTH Do MRITEH R OTRERMOY G L H—Th %o TACA L BHR=R DM
BREUE 7 7 &~ MUBEICEB W T0.850, AHIZBWT0.965TH %o
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Bi)ll EAME

MAEKAWA Kikuo

/2/ DREHFADER

Variation in the Manner of Articulation of /z/ in Japanese

100
90 //,// F
80 / ‘
70 7 —
T 60 / s
g 50 / =
& 40 -
30 / - —— SUW-initial
20 j,’ --o-- SUW-medial | |
10 s
0 = 1 1 1 1 1
(e (] (] (=] (] () V
<t 0 (o] © (] s (e}
A R B B
< o o o o N
® 8 8§ g
TACA[ms]

3 HEHALOFREH K O

2B ATACA & BER O B4R

100
90
80 |

RAA[%]
=)
S 3

40 :
30 a

—e— LUW-initial |

--o-- LUW-medial

Y ./ o

10
o

0 1 1
(=] o
< 0
vioog

<

4 RHALOFEE L OGh

o o o o v
x ) S = =
— — q‘l [ <t
o o = o N
0 | D S
— — XN
TACA[ms]

2 BT ATACA & R0 1%

100
90
80
70
g 60
j 50 /' //
40 / —e— AP-initial
80 1 .:r/ --o-- AP-medial
20 = |
10 -
o
0 Il 1 1 1 1
=) o o o o = v
T 0 X o S ¥ =
A =) i i o o X
< o o = = N
D S| D S
— — I
TACA[ms]

K5 77ty MIOWERTWHIZET S TACA & RO B R
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Bl EAM /2/ DREHFXDER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese
52 SIS
BAFITLE D) HIF 20 HiEOREO ) LEFOSHEICHT 28 R0—F, §4bbl
MO, #35, R—ZXORHFIL, TACADERZDLDIIKMEINTVWAEDT, T I T,
ZNUSN DR 2GS %,
521 #HxEBE

COMEZ RS T 572 0ICLERTACADE I, RE5ICEBRIN TS, TACAL K
BROMBRE (R5DE 45 L ESFIOMB, LUFFAR) 130.966123% 3 %,

522 X{TBE
FKBITHMS N TV HTACA L IR OMBIRENL, 0901 TH B, Kh oG LEEL
BRAb L CRME S % £0910TH %,

523 HE

#6 T, T DTACA & HHEHRH108.1ms & 33.7%, #F75106.0ms & 37.4%TH 5o i
BRO LADPTACADWA TG LTHE Y, WHHIIKT2H/RICESsTWwD, T2, £1
ZOBBEEN-TACAD ZIIHIER DAL FMT 5 I2IIEAT X2 L b b,

FLAULABTEL VST, RTITRENTWVDL L), BERII/ZEE—T KT

BEFOMBIC X > TEBLTBY, /zya/DBGEITREME (489%) Z2&->Twhb, Ih

LOFFEIL, K6, TIZBUILWMBEEROEENT— 5 OFEHEN /N T AL > THELET
W IR A bR b

FEBIZT — 7 ZHANIHRET 5 &, Jzya/l2BWTIISIVE D > 7V D 9 B 5501 23565 3
MOEFEICMELTBY, FA2MIEETOEBKICEL TV, 20 X)) 20 3858k
FO[Ced ] (119MH) &HEi (BreoBshE) [72] 1Chkd 2 Ll (310M) 125
THbd3NTniz, BHE [~OLehw] O [0] PEELTLILICL>TLIEL
X T~AL®hw] OFETHWLNR TV, IS 25E2 BRI L THERT 5 &, /zad/®
WAEHI330.8% & % %o

W [zyw/ DREEFR % PR STV 0, 3SEOKGE [TI[=TTH+] Thoteo [2
T & W] TIEEORRICE o THRERFM ELTEY, [T 1& EERIEL D
POHRWAE, RELFHEHMOBFHEHICELZEL TV, Thbb [1] oAREE358N
DI L, RIMNTEHMOFEEHETH Y, 26811L7 7t ¥ MIOMIHTH 72, HIZ6HIT
FERT 2 L9012, TAoDfEICE, EREZLNTVADDL Y IEREINTIENVS
A, ENTH—EOWIBVREN RIS 50 TN O ORGE] BRI L CTRERT 2 &,
Jzju/ DREHEFRIL32.8%12 7 % o
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Bl EAM /2/ DREHFXDER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

53 77€rhk

Ty MIOWTIE, T 7t hOFIEEWHIERD ER ORI E AN 2 KRR %
METHIEDPNETHL, HAFEOT 7ty MZ, EEDOA P L AL L L3RR 5T,
T2y P LIZE— T O 2 R T 2RIEEDON LN LTHDL, £72K
QI LTV AH8%DTHEHRDEZFHIHT A EH L LTI, BB SN/-TACADZ (3.4ms)
BEHFEIHATH S,

CCTHER—RT 7 FPORREARAZ D BDITFEEOFHY IERLTWE, 77+
YEELODE—FITAEL TV S/21324261 B 555, Z D) H1,745M (75%) (T HALO
FEHICELTWAEDTH L, bHACT 7y b ad 2wy, FYRAEEEICA L
TWBDI342% (12,177 D50700) 12k ¥ oTWb, TOMYIE, +bZHHEHER
Ty PABAARTE REGE) XBWTANGT 72y MITHLILIZL-oTH2HE
NoMmYThbo,

5.4 SFESEIEH

541 FEEOMRELIXH—

HEOMRN ZTACADBIN A DIRETT 5 & &, RRBMLERMIULE R b FIT3.66H
THRZEIIE, KUFEOBIERIHUFTEE LD v, RISIIMENIC X 20K L
TACAR OFFHEEDOMRZ R L TWAY, TR RL L, LUHZEO BB E &
D HIERHEENE N LD b, FEAEHREOKTIITACAD FHITHEA T 2005, Mg
HOFHIEHWT L7720 WMER I VDZ28, S ZICHERD S,

FIICSIDHEEHH I B E DL L, F % R# R VHR s h
TV D7D EEGEE X D b RBaiHEN M 2 2235 5 (Maeckawa 2009) o D728,
e LR O EEEZ B L ZICR VIR —ICE BRI ICHET 2 LEND S,

ZIZTRIOIBWTL YRS — LEEFEOMR OB Z G L7z TOEE L L7ET
HIZBWTHOBEERHIC BT ZMEDORFEESENDOT, HFHEOWZETL VA
7 —DWETI WV EHITE 5,

ZNTIIHIEEOBEEZ DO LTV LD REHEHEDEIZL HTACADELRDN L F
2, ZH EIFE I v K1 BT 2 HHEROEBIR IS L CTACAOE B 2/ & §
ELNHTH5b,

WRoEZA, TWEHEOWHEROE S, ZHE—RICBEEX ) LS TH S
7L LTHHT 2008 E e b, M6 IETACAOMHIZKT 2 M#EFOE b B
PR LTWEAS, 1ZIFTRTOTACADMEIIH LT, KW BMEE L vk
BREZRLTBY, LRORE T T7—5 L hoTwa,
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

15 WEFE ORI X %)

J () ):)’%%ﬁiq_i,,#
P4 1) N RAA[%] TACA[ms] nnmnm;§
7 6,172 41.3 76.8 8.4
B 8,431 30.3 715 9.2

#16 F{HEBOWRE L IR Y —I12 Lk AEH)

IR
LIRSy — P51 N RAA[%]  TACA[ms] Iﬁﬁﬁﬁ%
o o 2,460 36.5 73.8 8.7
FE T
B 4,167 25.2 65.5 9.6
v oo 7 3,712 444 78.8 8.2
P gt e e
B 4,264 35.3 77.3 8.9
100
90 r
80 |
70
s 60
< 50
< 10 //
Qﬁ ‘_// —a— Male
20 v
20 —o— Female
7
10 |+
0 1 1 1 1 1 1
o [} (] (@] [} (@] Vv
<t o0} N © () <t o
vV os ¢ @ a3
< o o o o e
a0 N © o
— — N
TACA [ms]

X6 TACA & BIEFREOBRIZEBIT S ME

542 EEOFHE

FATKI2IR L2 X 912, TACA L BRI AEMICE L CHRIMHBELTEBY, mED
HIBARBIZ0.99CET B0 Z OMBIIIERC L b 7% ) FRGEE DR TFIC L > TEA R SR
72 OTH LW HEMELE V.

543 LI A&—

7%, BHE#E - TACA - BB EDO=ZHEZ LIV AY — I Lo T LR TH 5,
ORI HIE, FEAEHEEORKATACAIIKBEL, ZNHE HITHIRFICKML Tn5 Z
RN S AR

LI AY =2 X B8 D5 DESPIERDEDOER L o TH LR D 5, £
171, REZVLUEBEOBE L K- XOBENCT NS FRHH L ) EER#HRICBW T
MW EERL TV,
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese
~0-—-RAA
s [F] = Feca 10.0

90 —-#-- Speaking rate )
"u g0 L |
E 1 95 %
= 70 H
) o
S 60t :
ISl . w
~ 50 B \A\. - 90 Jé
S ) H

X | )
5 y »\4: .%D
- - '&
o< 30 N "]
20 :

10 +
0 | )
o SPS
TYPe Of Speech

7 WHEE, TACA, EaidJE s L IR ¥ —OR
EHHIRAAZ W LTACAZ FE L TWwhb,
APSIZ A&k, SPSIIEEEHE TH 50

K17 LY AY =X B IR O 554 O 7

LYAF— N HHEONQ HEOKX—Z /N QOHE%] H—XDOEE%]
FERWEE 6,627 739 397 11.2 6.0
Bt 7,976 1,486 573 18.6 7.2

544 FIERE

RIBIREN TV D X )1S, BHEFETACAIIISFEEEZ A L CHMAHBLTEB Y, W
HOMBREIZ0.99NET 5, LAL, Thid o> TTACAVEFHEHEZDLDTH A &
ML CTde oW 81E, 77ty MyZ#IgE L CHlE SN HEEREOEKIZ L -
TTF—%%=4 L7 ET, TACALWIEROBMRERLZT T 7 THbDH, T NOIEGH
FEHIZBWTDH, TACAIRBHIO &I h7z-THAMA L, S HIHEFELmIMHBEL T»
%o E T, TACA L WHERDOBIRIIFEREHEIZ L > TEILL T BRI EDD D5,

100
90

80

70
60
50

RAA[%]

40 /’ ~--=<6 [mora/sec]
30
}{ —&—6-9 [mora/sec]

20
10 / —&— >9 [mora sec]

<40 40-80 80-120  120-160 160-200 200-240  240<
TACA [ms]

8 TACA & BHER O BRI % FEEEHE D2
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

5.5 FEHOEAE

CCETHADOMANEZOREL A L CTE 228, FEBITIE, SMoT7F—7I12b3F L
NEDPFIEL TV b, KT PFHBIEROMAELZRLTWb, & (speaker) & i
(speech) ZXBIL TV A DL, GHOT— % TlE 6 %4 D5EE D & B o
FaRIELTVuE720ThHL, WTNOBRED, THRHEFRIZ20% L T4 580% U L E T
MRS A LTWAB I Db b, 6T LAMatEET) ¥ 7T, —#TMAZE
ERARIICANT 2 2 L 2 RA TV 5,

70

60 W Speaker O Speech

50

40 -

30

FREQUENCY

20

1 0 7 ._’
0 | I
<20 20-40 40-60 60-80 80=<
RAA [%]

9 PR DM A

6. HMETEI TR

KREITI/ DPHER B 2 LT T4 OER O 5 R 2 RETT 572012, #%
FMNRETY Y7 2BI% ). TORODIIZRICLLIEREHET S,

TMITREEKI/ZOHREMRNTH Y, B TH S, 5EO72OITFIHT 5072
Bofmie LTiE, SnETICEME LT R TOSHEN LW LSiEM 255 a2 FIH T %,
ESI A DFEHD LT EBIIMA B Z LI L7 55T Lz & 912, ST —

WIEELWHAESRBO 5NN HTH L, MVEKDH B, AL, RHA, 77+
v MyofiEFRE, BErENDS GEHR) 2o ZHEKE LTH#Ho T,
é%(%ﬂwl)@mM%ﬁ%T7ﬁWF%%TmWT CART7 VITY X LI2L B

REAREFR L7z, RIOCEHHE S NZRERE R,

REARDNV— T 7 — FTOHIE, o T d HHITI DEN I I TACADAE D) 70ms &
DINEVBREIPICE S TVE, V= — FOLELADKH (KHFo/—FA, B) T, &
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

DICFEHED 7NV =T X 2GR BT bl Twb, K dSpeaker Group 1 & 3, &
C2L4ET2HIFELFE—TIERWVD, MIIIRENTWS X HIZ, FHRIERD
GG A3Speaker Group 1, 3IZJE L, “PIMIETR O G\ EEH 23Speaker Group 2, 412
BLTw5, KOO/ — FA, BAEBLL7ZBHEIC L 250 THD 2 Lhabhb (6280
AT,

WRAIZB B REDOFUEIZKFDOC, DO/ — R TEHIZRBMOFEETH 25 &) »
EHEICLTBI b Twa,
PEARIZBOCH—DESIZET S/ — FA B/ — FC, DIZBWT, ERERF—&
ZZONABEZL DB B bR TWAZ EIE, RERICRIRS - 28
(TACA, TN, EHAHOAME) ORI ZEEERAIEIE L v 2 & 2RI
LTwWb, ZOMBIZKECTHETT 5.

TACA<70.25
YES NO
A B
Speaker Speaker Speaker Speaker
Group 1 C Group 2 Group 3 D Group 4
Fricative LUWe-initial LUW-initial Affricate
5849/710 764/2449
NO YES NO YES
Fricative Affricate  Fricative Affricate
1202/455 257/438 1072/409 354/644

10 CART7 VTV XA X BPEAR

100
1

(o] o
I 8
O :
0 : —_—
: i
! |
! |
i :
o _| |
z © :
} i o
14 | T H
o | i 1 !
< i i ! .
1 1 :
’ :
1
-
o _|
N T
i ;
1 ]
1 1
. .
T T T T
1 2 3 4
Speaker Group

11 G5& 7V — 7 T & O
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Bi)ll EAME /2/ DREHFADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

H10DK S —IF NV — FOTIZHEBDO L) ITREINTWLETIE, FERICE 25508
BRTH Y, HFOEEET, SRS COBEINY VIV RERLTWS, &/ —
FIZBI 2 FERHEs1E (58~ (5F+51)) x100TEETE %5, K0T IR
KAB0%ED 7 — FIdmi#EE (Affricate) (2, 50%A D / — FIZEEEEE (Fricative) 12
SEENTWA,

REARERIZ L 2 HHOREEILTI8% TH V), BEEH 15,1054 Hr 3,531 A%, EEHEE &
9,498/ rF8,123MATIE L S E N T WD, T/ — b — FORIZ X 5 HOKE %5
"I 5LHTA%TH %,

6.2 XEEROZH

T L7z X 912, K0P RICE TN MBI R AR R w e PAS
Nbo SNEEIT A0, KL F UM EREZ W0y AT 4 v 7 GG % 9%
i L7z AR A RIBICR T, MVED ) BLUWIERHAM o # %2 £ A,
GroupLow |3 FIIIERDM0% KM OFH TH 5 Z & R § ALK TH %,

F18DEstimateld T TV & o THEE TN/ REUGEFREL  Std. Errorl3EE#ERRA Z value
VAR I AR B % R e i T o THEHEAL L 72T, ZOMERPP(lz) TH b, KISDIMR
RZEDOTHES TH L. 3MWMOERFITITT R Tp<0.0001 THEAENGRD HNLD, #
29 BT RTCORAEEHEIITABENTBD ONR v, TN L > TEBROFRDIEL
MR E NS, F 22 RKPORIEIGRENTZ OB EBOERER (2 DBHEt) ~DEE
DRESHERL TS, TACAL ¥ I —EH L TIXHALA R 2 O TEBEILETE v,
Z 2 C 3OV AR ORI R (R RURARE L MM A B OERER A= OR %
PR OB ATHR L 72Ml) %5535 &, TACAS'3.767, LUWA1.608, GroupLow
H-1357L %0, TACADHBDOKE SHMHHIC% 5,

#18 HHEMEMHEZEGL O I AT 4 v 7 WJRHHT O H

Estimate Std. Error Z value P (>|z|)
Intercept —2.9045 0.1096 —26.499 <0.0001
LUW 1.5265 0.2101 7.265 <0.0001
GroupLow —1.4315 0.1537 -9.315 <0.0001
TACA 34.9653 1.4629 23.901 <0.0001
LUW#*GroupLow -0.0977 0.2720 -0.359 0.719
LUW*TACA -0.9715 2.9281 -0.332 0.740
GroupLow*TACA —-3.1615 1.8764 —1.685 0.092
LUW#*GroupLow*TACA 5.5230 3.6287 1.522 0.128
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Bill EAM /2/ DREHRADER

MAEKAWA Kikuo Variation in the Manner of Articulation of /z/ in Japanese

7. /z/OERICET Bi5

HARGE DT 1 /2 DO E M OB S & BEEE (2 F 72 A5 & 5 % CSI-CorelfF 5- 3 1L
72X-JToBIZ NV ZFH L TR Lk, COERZEESEPTHOLMBEIZ X 545
AR E RDLIERD I EUEEZ RS DD TH L I EHFHLMITL 7,

COEREFNTH720R LA REBEIL, 2ORFICENZTOREERMNT S
ENTEZ0THY, AETIEZORMIBEEE L TTACAZFEFE L 720 TACAIZHMT
T— 7 ERONTA% X E L 5T LI N TE S,

Z/D5FER T O S AEIIHHERE LTELERE RS 2W0WHIFTIER L, TACAL X
MOZIZEIRI R E LTHREL T 5, Lo LEESAURERYRARECRMIE 3 % &, Fh L
EOHERIZTACAIZHARS EHEIT/NES K, GEHEOBAEEFBREICE EE -5 Tnb,

TACAIZ X B 53 HTI & 72/2/ D AR G B DBIEETH H ) L) sz TREICT 5, X
2 ST B TR O 45 3 TIERAADT00%IZ A L TW A A5, SHIEHBM IR TICB
\J % /2O EIRE (EH—19650F ) [THELRFEE] ) 2L TwsEZE26N5
PHThb,

WRIHERD G OREZIBTT 5 L, TTIEROMFE T [F5] A% ERT 2 24
Zo &) EHESN TV AD oz, JLFHEE SN OFEHIL, FIHEMAFHEHTH S &
FRICREMOFEH T H Y, 727y MO, SSHICHEMGOFEHTLH S, kD
FZEASGER A E O EZ MRFFM L CL E - 2 HRIEE SISRD BN D, EROFED D
HVEDDRENL, FKiHHEEICEEZ Lo TR o722 8 Th b, TACAIZIEHTHERE 72
FTREDBETIE RV LIZ ERD LB ) TH LA, Y, BELER—-XOREIZZT
HH L7220 TIE, TACAORIRZIEL {FHilid % 2 L IZWEEZ L Bbh s,

CSIZIFMi 2~ DFFEHNOT /) 77— 3 YHPRENTWEHDT, flir OFFHEMOR) R
HHEMETT2 2 e TE2, T/, BIHAE D KIFICEBH L T2 DT, FiFHEDY
BHEL RS2 2 LN TE L ARG H O ERIOmH L ko7 B2 5o

8. A—NAICKZBRBEEFEMANE

AekoFz ol LT, BEEThoLEEOMN LS [EFEMTey =7 ML
Ya—] OHBIZH> TAMREOBEREL BT 5 2 &35 2 AL & A1k,
PERPIXEBL L 72 o T T2/z/ DR % AR & K 2 3% Kim D HIEE 75 O & ST I
DEOWTRIFA-Z L L, BIRINLIEREZFMTLERE L TTACAE V) FHRFAI
FER 7R E L, TOAMEE kA ZTETEIELZRIZH 5705, 22 Tim L7z ol
COMBIZTA—IANED L ) kB2 R L THb, TDdI2iE, b LCSI-Core
AT LI ENTE Lol Lzs, RGeS R L2 mET A e TEh
EVIHEEZ 2T v,
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8.1 EREMRFDEBEE

BUCARIE R, VbW EBRN R FHETEBLIZE LE ). A% 3HTIE, firD
Sra PR ORISR, BT 2 0 G O%E, At OREER O RS EEBE L Tnb,
INSDEBZTNTEDERZERT 52 LI3HHEARTETE SRV, LaL, S
HALAY 6 AHE CHHAL, RHAL, 727 €y MIZRZNoMbkn L hinish), i
AI5 KM, AT HIE A8 KM, T o v MAT2 KM, FHAEE RS 6 FMEH & EIN o KHE %
#HiIFbbETnE, 22 FTTHIC2R0MDIRRE LI, @H OEHFIFER
OFLPH % L 72 FERE 7> T D,

Ld, ZOFEBRTIE, ABIRICE > TREMN 2 EEMEAERR S 72 F8 563 AN HH <
NTBELT, HEOHSMBILERHFEDOL VA Y —EHELE IR TRV, LINSD
TR 2R L CREN 2 ER 2 AW 5% 518, LEL SNLEHBIBIMIET S S
L2, TOX) nEREERT LI EEHSNICATEETH 5o FEBETIEZ Hvwh
X, R E ZOKEHOMAGDOEERD AL LN TE S, L LZOREIZTERB O
MERRZ BT 52 2107% 5. MRMICARITE CRERBOMVHEERIZER SN T
VRV, FROUMHPSED L) LINELBEAT LI LOUEFIL, FHENEVLEH
S R B SBOICHGETT 2 L ENDH S I .

G L7 WHIBIC A b 2 5B, S, R SiERNERNDIET LI b5
HIZ, DOV LORBELT /T7—Ya yWiidhica— 22 FHTE 52 LR ILH®
MDA WS TH S,

8.2 REFrI#EN

LrL, ZNZT8T =AWV BHETIE RV, I—= 822 WD d 9 0L
DOWFERFNIL, MEOTIERVEMZTRETLZLETH D,

FEFIARBITERE T #7272 512, TACAZFIH L CHAGEA #HSHE/b, d, g/OHSHHE O
SILHG O HET Lze BIZIEWHPID L HICHE SNDL I OBLIE, WS o
B E REWICEF USRI EZ 0NN TH S £, SR, o
LY FLTACAIL L > TRFAVTHHENDL B DTH A LR L Tz T OHZERE
DI (2010) & LCTABETH S25, b LEBZEETHIE, —2 587 2B % il
LI 53, F—FENICART A2 EIZFKATEE - 7213E W 22\,

ZLT, b LAMEREOMGmICERMZE L 2mErHIE, CSIZAFTLHILIZEST,
FEEIHN2B D EEE—BT BT — 7 IO TARIEZ IR T 52 L0 TX
5o TOX) BHEROERIZE L 134 KICOR L 2 5 EOBRTHENE, FEREEROH
FOKIEDIN LIZHFGTHEEZ LN D,
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8.3 REEOBARM

I—XZAFHOREE LT, B, BiOHRSIIER SN TV EERHETE %,
CHET =AM TIE%RL, CSIDK ) ZEFEER I =N AIWo 2R TH B 05,
HOMZ LN TVWHRVARGE R OGIESGHROEFMEOD ST REFMDOEDOTH
% LERIIEZEZTWD,

T—NRAFHFEMNIONT, TIPS [EBRIHW SN2 EAEFE] AN
GMTTH B &I 2 il %2 ISR E AL v TIUISLEME D6, S0
BT A28 E ONAHIB & BEDOSIEERILT LD —H LI &Ll n) K
BICHLOLFHETH D LEZONDH, EFIHEFOMEIH-TH, EHINLINESL
Tkl BbN b EROM A0 b 2 EHRBR LT 29T 55513 b 0L
KR Z OfHTH L)l (2010) T& Y 72X ) BEFERHAZLOSHITH - TG,
FERBRBE TPk S N2 3855705, EBRO MBI Z IEFEISKBE L TW 5089 MIRIEOR Y T
W TOYE, EBRORE ($abLHAKER) OONPBHIED 1 X7 v 7L LTRH»
FTIENTELVOTIE WL BbNs, KR LA (2010) O¥d, #ICHYE
FEZGESHLTEY, EBRETOT— 7350 L TR WS, W#H ORI W
MIEEDO O EDTH 5,

T EROMZEL EIC ARG HE OSHARPERCON, FEHGN R ERD 5 I35
BEREFENLZHEHOBRE PP DLLIHLTH L, TORBMIIHRS Y P A —T a3y
(boundary pitch movement) D5 CTdh %, FEERIIZWNE SN2 KA » P A—T 3 »IiZo
EF L) [HEELHLE] PRIECLLMRZFIEZ LT TED L T COHHDHIIED
Ltk RFERIED P TEY HIFLFETDH b,

8.4 IO—NAFADMER

BRI, T— 3R & FH L72FE o BB st T3 { o AIFFEo iz M L CgEE)s
Bk LS T OO TH o720 O EDIIOMEMOMAELEIHEHEIC R - 72
D, dEHEERBEVRVERNEZME L7720 358121, FERN2ED OFEICKAE D
JELENHLHETHD. AFETIIHE (5.23H) 727> b (5.3Hi) DHH T
B 2R ) OEESER SNz CSID K ) ZEFEH I —/SZAD5H T, HIZZ O
ISR T HUEND 5,

BEOMBIZBAZOHFEETH 5. RBIFEOSSHITREINTWS L HI1Z, HHERH
SR A EPBEEIND Z LS\, fEk, EBRT— 7 120 L THREMIT 2 i $
LA, MAEEZ T— 5 OEO—HE A L TIEBRGMTEMT 2O 58 A% > T
WaDS, FEik, MAED 4, ZROERL L THBHICET VLT RETHL00H L
N, FAETE, RIERORBIBICEZ ONIMETFEORIEICL > T, BEEOMAE
ZHife L L2IRER ARSI (Mixed effects model. il A7 % [AlJR 0L F P & D 4545 12
Lo THBIT 5 ET ), Baayen 20082H) bFIHTE L LI H>TET S, K%L
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D6 HTHATZMAZDOT N ZFPN L TR TH- T, FRIE LBROBYFET V4 LI
FoTHEEBMZONDLIREMEEDLDOTH 5,

B, BRAEROMAZEIZOVTIE, HROZRBALOMBREMEICITLIILEDEZD
Nb, CSIDEHIT, ZMIIb7z b HRERDPFRICREH S N KB — 2 2 FH$
W, BRACBITLMAZELERBIIBIT2HAEZOBREZMRE L THE I EHIEET
HbH, T, VbW BLHATE Y (sociophonetics) (2B 5 IFFICHIKE WIFFERE T
HrHEEDbNS,
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