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<# 3-15> /AI/ vs. /W/9 /- / vs. /o/9] Flat F2 ol oigh -4 2y

F1 F2
AT "l
1(238) T E t(238) T E
/N vs. /H/ -14.863 0.000 1.313 0.190
[~/ vs. /o/ -14.430 0.000 -13.265 0.000

J2]al F29F A[F2-F1] £A158 EollA olg 2559 24748 A=E ooy,
o A2(AE 2Z5olA 4 250 =) [o]-9-

& 2 [ -%]-2]2 382 € &+ Aok

e/t — A/% /- 7/ BSe F2oF A[F2-F1] X9 Aip7F o2 Y
: Yol A 8= HUTE ZFEO|AMS AL /F, — 1/, /-,

/9 «o= AdE 1 9lon, A[F2-F1]9] g2 /—/ > /1/ > /Y /. /=/ >/
/2 UERGA F JRA] e BollA B3] §478 ofRIF AAEA YERUA] o
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33.1. A7 A sate] ©Rg N Py

A " ZARE R|ddo] 70t Y 3FAp7F wielst ©hw 8o Flut F29] ZULE
Faat BEEAL A[F2-F1] 312 AAIE 2ol <& 3-16>0]ch.

<E 3-16> FAKE |G 700 GystAte] Flap F29] Hotap BEHAF,
A[F2-F1]19] H#1t EZHxHHz)

HEEERERREE R -
F1 339 | 585 | 437 | 464 | 787 | 387 | 366 | 417 | 591

1_

- ﬁ; 23.8| 356 | 345| 56.4| 455 | 54.3| 35.5| 51.3| 49.8
A | F2 | 2211]1910| 2041|1190 | 1375|1210 | 806 | 717 | 867
;t‘i 100.9 | 101.2 | 124.2 | 984 | 113.2| 783 | 8L7| 76.1| 100.9
A[F2-F1] | 1872 | 1325 | 1604 | 726 | 588 | 823 | 440| 300 | 276
EwdA [ 1276 855 90.1 | 422| 676 739| 462 | 248 | 512
F1 397 | 641 | b515| 579 | 950 | 476 | 410 | 467 | 593
Jj—_f 36.1| 62.3| 58.8| 45.8 | 73.1| 48.2| 22.8| 31.6| 69.6
o | #Axf
A | F2 | 2868 | 2538 | 2567 | 1226 | 1665 | 1426 | 828 | 776 | 968
;;—; 1223 | 9951269 | 113.8 | 116.8 | 131.1 | 87.2| 90.2 | 939
A[F2-F1] | 2471 | 1897 | 2052 | 647 | 715| 950 | 418 | 309 | 375

|
M
=)
)

1259 | 117.2 | 128.1 | 68.6 | 53.7 | 99.8 | 644 | 58.6 | 24.2
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3.3.2. 3fIot X|¥ 3}A}] thmS AlE ofi}

Az g siek Alode] 7o) Wy shAbt wakel gmeo] Flib F2o] EYiE
Hgat mEWAL, A[F2-F1] 38 AAIE 2o <& 3-17>0]ct,

<¥® 3-17> sfoF A 700 Y9 &tAte] Flut F29] HAut EZETA}
AlF2-F1]9] gt #&HAHHz)

HEEEREREREE RN
F1 329 | 538 | 463 | 441 | 763 | 357 | 341 | 431 | 513

- ﬁ; 30.8 | 52.1| 355 38.9| 56.2| 289 | 31.5| 29.7| 46.9
2| F2 | 2163|1895 | 1986 | 1066 | 1378 | 1178 | 820 | 723 | 888
;t‘i 133.8 | 95.1|146.6 | 739 | 1026 | 140.7 | 82.2| 80.4 | 927
A[F2-F1] | 1834 | 1357 | 1523 | 625 | 615| 821 | 479 | 292 | 375
EdAk 1029 982 | 1111 | 349 | 464 | 831 | 51.2| 40.7| 457
F1 396 | 602 | 542 | 586 | 915| 436 | 381 | 448 | 534
Jj—_f 58.2 | 39.7| 47.8| 53.3| 60.7| 50.1 | 33.1| 55.2| 47.1
o | #Axf
A | F2 | 2733 | 2406 | 2427 | 1243 | 1618 | 1456 | 880 | 784 | 904
;; 122.2 | 133.8 | 158.2 | 86.1 | 104.4 | 1355 | 66.1 | 87.6 | 819
A[F2-F1] | 2337 | 1804 | 1885 | 657 | 703 | 1020 | 499 | 336 | 370
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1/9 /179 78RS opwr] slA 5 29| Flab F2 ghol sl t 24
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F1 F2
A Bl
t(118) wolEE t(118) FolehE
/N vs. /R/ -7.526 0.000 0.783 0.435
/~/ vs. /o) -9.189 0.000 -7.759 0.000
J2]1 F29F A[F2-F1] X2 E8jA ols BLE59 sAAN A S nmiolstH,

B B Be 39 doMREH AR 23oA £2 RZoR) [o]-9-
ofi-(of-2)-ol] 2oz FAHYW, d& Ze2 [(0-9)-2]=2 Fd2ES & & A
SHAIRE /b, —/9F /-, /9] F29F A[F2-F1PPF oA Yepya et &, F2
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4. AZ P o5 oo 23 SAHNA £

of oA AZE Wl RS % Fohgo &F SHAN S
gl Zolo], thgol Hi AHSS % MAS, of b, of mpagolct.
WA S SHL Lobws] YA HMaS VOTY ¥ 289 FOS &
Mot Autg Aok obge 1 ot Mg theA| oh 17kt 74
F7te] o2 olRold 9oo2 upa AZhw 714 I J2iT obE Prhat 7]
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A P7g R 01ESo) MA| ZolE FFCh 12w 0prgo] Faste wge

FO= £7gsto] AAIGH) TPEge OpSl opablAlR op R2b 714 77k
Fo2 o]2olm glooe o T 1A F3E, IEm op Pk 214 3
S Pt margel A Zolg HITL. In mArSH] FPsts 289 FOx
£Asto] AARICL 123 ojeigt SHEL Aot 4EE J1F0R o] AF
whol 200) ebater 50ch skak 12l w 70th ehate) BEA Aol thalA e
2 Ziolc}

4.1. 200) stxte] ol A P

4.1.1. J9 SFH 54
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3 slolct. Majgel A A JbA A o] wHe
(VOT)zt 28 2.go] FOE £3) =olel7] Weo] oS 4A2 ulgoz Aol
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AlE g 200 dY shAre] mjafE VOT H+t
<E 4-1>3+ Zh

_87_




< 4-1> A5 gl 200 g4 etAtY] Hjafg VOT(HE¢: ms)

20 A 20 o4
35 R ZR=s RS R g
b =y 48.63 | 14.13| 70.24| 61.35| 11.17| 72.43
X9z 13.26 4811 13.79| 10.81 4.28 | 17.02
QA Bt 53.33 | 15.68 71.7| 65.16 | 11.87 | 74.71
¥FAX | 15.56 433 | 15.03| 16.02 4.95 | 14.06
S At 65.18 | 23.81| 83.47| 76.71| 19.78 | 81.65
¥FAA | 13.65 5.97 | 13.72| 15.38 8.82 | 14.43
. 3t 55.71| 17.87 | 75.14| 67.74| 14.27 | 76.26
XA | 14.16 5.04 | 14.18| 14.07 6.02 | 15.17
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g o3o w2 VOTQ Zo7} th=2X], 7Fex] dotyr] 9sto ©9] & 0.05
oM FAstATH) dLEIR] FAREA ] Aute Al AT Fatol #2A], 2

= -
LA eAIE L 2 Utk SHAIY ol AT 7k Aolrt YAl A @
A £ AT UluE Sk A 2

5 3
Yozt Scheffed] WS UASHAT o5 Hagw HAZAME FY

oX

<

SIS
£/ A4 A Wage] VOTo] whet Al 7k LA gFo] golujstA] ohE 7
oz UYepgoHd F(2, 1437)=2308.943, p<0.05; of(F2, 1437)=2972.566,
p<0.05). 221 WG] VOT| wet Al 7Hx] £& 9Jxle] AHLS olA] g.oju]
sl o2 Aoz  UehdTHE  F(2, 1437)=32.863, p<0.05 o F(2,
1437)=17.943, p<0.05). Scheffé AlS A Ayt 2 S3HoA TE 2 S
Z19] VOT atol= gojujgh Zloe vepdet 5, A% wel 200 state] A9 o
Hg0 A 7HA w4 gao] RE VOTO| olsf Pt 12lm £g 9o
2 VOTO Aol Wi 2% Fagut AL §olujst Afo]2 Holx| grgton
(p>0.05(§018Hg = 0.327, o: 0.511), Y& AL/L, AHLH AL/Le]
VOT #fol7} S.ojn]gt Zloe et

25) QYUK BAEAL GFS Wi WA B4 W4} 3] of
Y wpoln, S i Wi Y WL 2AY WAY
sy A " Zo] Fao Aol AEAS WYk WHol

26) 22 x| T2 WA VOT Zolo| Aol wolut HQ
x2 X(F2g, AAL, APNG02 HYstEct 12
29] FOS A4et: 290t 59 Wa2 59 939 FOH)E




<E 4-2> AF P 200) ALY MG Y 239 FO BRIHAS: Ha)

20 A 20 o4

35 R ZR=s RS R g

oros 3t 122 144 156 208 232 272
TEAX} 38.1 26.5 38.5 21.6 54.5 23.2

QA e 122 149 160 211 238 276
F=HA 26.1 22.9 37.6 20.8 51.4 35.5

S At 127 142 161 211 229 276
FAX} 35.1 26.3 28.8 45.1 57.3 45.1

. 3t 124 145 159 210 233 275

FAX} 33.1 25.2 34.9 29.1 54.4 34.6

2 W < e < A9 02 yehgth 121 £ YAl gL P
S = AWRS < AWSY #o= Uergon, 1 Aok 0he AHIES
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olelzt WY YW £ YAl GE FH 2g FOY o]z} Ko ugHA| o}
9I] YSIH AUEIR] BARNS 22 AAF AW, 99 2F 0.05004 Wy 5
Hol me 33 B8 F0| Atol7t W LEolAN ojulat o= Uehd v
(& F(2, 1437) =33.027, p<0.05; of(F2, 1437)=365.037, p<0.05), &3 X
O 33 B8 FOo Aol Wy BRAA gojujsta e Aoz Uedrt

(& F(2, 1437)=1.717, p>0.05; o] F(2, 1437)=1.108, p>0.05). Scheffe At3 7
A AY T8 RN e WY 79 Y &9 239 FO Aol Reojujet A

Hﬂ

o Uehgth 5, AlE 9ol 200 shate] o] WS Al kA LY 3
£} %39 9.3 Fooj ojs) pagul, £ YA F3 2.8 Foo] oA 7
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A% el 200) e SR OpELg o] opar qkat 714 7t 22l n MA| 2ol
WPLE AN 0} <E 4-3>7} 2T 2l 0pgge] 2t 37 Zole] B
@e =E2 e o] <19 4-d>o)ch
<& 4-3> A% Y 200] SR Pl Z10l(E9l: ms)
200 w4 200) o1 4
ZAs ] =J- ]
L I P E RN I I P SR
| 7o | T
Ho Ft 63.98 54.80 | 118.79 64.98 64.46 | 129.45
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A% Wl 200 WY atabsh welal b golA obE p3te) Zolk WE < 7
8’9 202 U], Peuct A0 BF 39.89ms o AA gt 714
I A < W'Y £Oo2 Uepin], Aeuct Beol Y 39.06ms o 27
Uehgeh b AR Zol: BE < 4g o= uehAgh B 489 Aol
bk oAl W 9F 7 AA Zo| Aot AA 2T T 2 WS
118.79ms, 7%$: 119.61ms) W 94 el ol2lat atol7} EAxoz gojujg
A2 Lotws] 9IsA opa P7ke] o), 71al Pzbe] o), MA| Aeolol chs 2
2 -2 AN A b 93w 714 2719 o] Ajolrt SAMOR §of
ojstctn  UEpdooi(mpa 7k 4(318)=-16.307,  p<0.05:  7]A] 77k
4(318)=17.095, p<0.05), OFg AA ol Wi &3 7t Atolsk ool 2
2 o2 UEgrit(318)=-0.220. p>0.05). ol2jet At AF Wl 200 YA
shAbt wakeh obg ol A9, Wew Agol b Pk 714 P2k Zolo o
e Peslo] Uehts Z1g oo,

A% Wl 200 ol stabzh Weldh b golA o gztel Zol:
8’9 202 Uehjol, Pguct 480 7 48.87ms o AA Uergch 714
e Ae < We'o #o= Yedu], Jguct Fgo| BF 52.61ms o A
Uehgeh b A Zol: A < WS o= UehAg B 489 Aol

b Ui Aofx g 9@ 7t MA| o] o7t x| e

[©)

glo
A
o,

0,
r

129.45ms, A+ 125.70ms). W4 94 249 0|23t Aot EAMCR gojujg
A2 Lotws] 9IsA oba pzkel Zol, 71al pztel Zol, AA| Aeolol chsl 2t
AR AN Ak, b2 i 714 P29 o] apolrt EAMoz §of
ojsicty  UERFOooi(opE  JL7h 4(318)=-20.372, p<0.05; 7]Al  JLZE:
1(318)=43.979, p<0.05), OFES A Lol LA &% 7t Apol7k olojsh]
2 702 Uedrht(318)=1.380, p>0.05). olaidt APUE AF Wl 200 o}
spap} welah opgol 49 B Agol obd P2kt 714 73re] oo n
e} Puslo] Ueits 22 oujgict,

whebd MZ el 20che AEol BAglel oh
F3te) Zolgt 714 7k} Zolo] et o] X

=
=
t-

5

52
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g0 AE Wl 200) shtel obEgol FAste B89l FO Ew EEH
AF2 AAIGE 2ol < 4-4>9F b T3 o] PPPL =E2 AR Zo| <1

g 4-5>o]}.

< 4-4> AF Y 200) SR OPES 3 o] FO(RS): Hy)

200 24 20t <14
35 85 B e
3t 153 150 266 258
XA 17.4 22.1 28.1 38.5
300
. —
200
FO(Hz) 150
100
50
0
S As B3 A
200 S 200 044

<3y 4-5> A& wel 200 SbAt opEg 2o 229 FO
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t=(318)=1.418, p>0.05). whatA A% el 200) g Shate]
wm/7) S5k B39 FOol ofsf #+EEHA] tete S & 2 At

A& g 200 G A geket opgge) opg p3hat v])A] 93t ae
A Zolo] FFHS A thS <m 4-5-9F Pt} T2y mpEhgol 7F 7k 7
olo] Fte =r2 LERH Zlo] <I7 4-6>0|ct.

< 4-5> A5 gl 200 oA ohEdEe] Zo|(TH: ms)

200 &g 20tf o

T TR N T
A4 o] Aol

7 | T 7 | T
L 4258 | 43.75| 86.33| 36.76| 52.11| 88.87
“Tlgzag | 11| 1265] 1917 7s59| 1471] 1807
o | B 2711 | 10.25| 37.37| 2143| 921 3065
| mxaxn 7.24 971 747 620| 287| 7.12
NS 4853 | 59.55| 108.08| 4273| 67.10| 103.84
T gzag | 1182| 1282] 2054 761 13.98| 19.01
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120

100
B0
Zo|ims) 60
40
20
1]
¥z Zz =z | B2 B2 =E
£ o

ROFERT w74

<37 4-6> A% Wl 200 shat mpag o] o]

<E 4-6> A% Wl 200) 3tak wpgo] Wi 97 2 o] xol(R): ms)

200 w4 200 o173

ijj f—;; s i:j f_r];j A7l
-7 15.47 33.50 48.97 15.33 42.90 58.23
H-A 5.95 15.80 21.75 0.03 14.99 15.02
-4 21.42 49.30 70.72 15.30 57.89 73.19

<@ 4-6>04 BSo] AF Wl 200f W shAp} wekeh mabgo] b 77
oA BEu Hgo bolt 15.47ms-15.33msoln}, WL

A ey 789 Xlol:=  33.50ms-42.90mso| 0,
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15.80ms-14.99mso|, A&7} AL89] xfo]x 49.30ms-57.89mso|c}. mpAFS A
Al Zole] zpoloflMe F21 d59 Atol= Bt 48.97ms-58.23mso|W, F-Zt
A59] Atol 21.75ms-9.02mso] ™, g3t A9 Xol= 70.72ms-79.19msO]
o g §3 3 o] Aol i RE 433 289 Ko} g A

Efpo] Weat A8o] Afol7h Fhal A LpeRgTE

Wy dol WhE mpag 2 P7he] Aol Aot gejulatal obuy] s U
UUIR] BAEAHS 7}7t AAlstelch £ 2R A wpEee] oh 73k, s
T2 AR Zolo] wet Al Jba] Wy S@ol Sulshl ohE Roz uehdtid

‘o L7E F(2, 477)=185.433, p<0.05, 7]A] 7k F(2, 477)=916.228, p<0.05,
MA| Zol: F(2, 477)=744.537, p<0.05: of Op Ik F(2, 477)=243.398,
p<0.05, 714 7t F(2, 477)=1030.526, p<0.05, A& Zol: F(2, 477)=971.308,
p<0.05). ©]% Scheffeo] ArS 7S AAIRH Zap, oo Al 7H] 2d 73
Ztol Aol xtol= wojujet Zo= UERdT. & A5 g 200 efAte] Be. d
| 2E mEEe] Al 7HA 8 fol ohE 2t 71 ARE A 2ol R

ojsy Tt
2) e 33 289 FO

Az wrol 20t stap obES 58 239 FO Hydt BFHEANS AAISH 7o)
<E 4-7>0]4], o] WAL ETE =u= FAE 7o

<E 4-7> AZ W 200 ShAl WS 59 m.go] FO(HY: H)

20t 94 20 A4
e R A e B A
e 125 149 162 212 248 274
EF+=Axt 18.8 22.3 28.8 23.8 26.7 45.2
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300
m ——
200
FO{Hz) 150 — —
100
50
0
B2 @z z=z | B  #E  Z2
200f S 2008 04

<37 4-TolA BEol A% el 200 atat S 59 B For W =
Uepgct, oleldh Wy 83 719l &bol7t goju]

2 s
SHA] dotE7] flsl dAuiA] 2AREA S AAlRh Zut, {o £F 0.05004 24

4ol wet Fool Aolsb Wy ms golojdt zlo® Uehdthd FE
477)=136.014, p<0.05; o F(2, 477)=398.671, p<0.05). ScheffeQ] Ats 72X
g Au el Al b WY 63 7o) 33 B.80 FO Aol BE fo
s

m[o

Lo

o

Al
ojgt Ao uehdch mebd AR Wl 200 @ gate) mhEge &
FOo| QsiA = Al 7}x] ¥tA Q3&o] 1w
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4.2. 500 stAt] oS HA I

121, MHS YN 54

1) H352] VOT

AZF B 500) G SHAF HAS VOTY WR EERWALS AASHH oS
<# 4-8>1} Zth

<E 4-8> A% kel 500 shAte] WAL VOT Hagh(Hel: ms)

500 HAd 50t o4
B35 R AL B B A
oo Ty 45.05| 13.59| 87.12| 55.93| 12.45| 87.85
CEE Igzax| 1151 3.15| 18.22 9.64 3.92 | 18.58
Q7 it 4591 | 15.27| 96.22| 55.52| 13.03| 88.02
FAR} 9.78 3.47 | 18.82]| 11.97 3.44 | 14.79
R 3+t 61.01 | 22.48| 105.11| 69.77 | 18.23 | 100.58
XA} 7.78 7.25| 25.88| 11.98 5.09 | 15.75
. =Ty 50.66 | 17.11| 96.15| 60.41 | 14.57| 92.15
XA} 9.69 462 | 2097 | 11.19 4.15| 16.37

<E 4-8>0l4 HZo] A& wel 50t FA ohAY] mAjE VOT+= e R3ol
oefA e < BE < 489 202 UEYY, 2& Ao mefM s Yed <
Ads < d7718'9 028 UEITHYws: 48.59ms, X735 52.47ms, A
N&: 62.87ms) 22]i Al 7HA] B /Y H] Afole HdAow HI-FE2
35.13ms, H3-A32 47.86ms, F3-2432 82.99ms= LERGTH

A& FA 50d o/ A Mg VOTE AmEd o3ak 2.
500 of/d gt malS VOT= g7 ahrtel sdstAl 244 /73
<BE <439 202 UYL ShAITE 25 YA Tt
& < A0S (Y31 52.08ms, |-G 52.19ms, A171S: 62.86ms)2]-
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UENA, deaat 17359 Zol afol7t d/d shatels 22 ofe At deji
Al 7R Y 58 3o Afole HeAoR H3-432 53.64ms, H3-AS52
S-7A92 61.38msz ERGCH <I3 4-8>, <32 4-9>= AR 9

500 gy etAte] miais VOT Zo] Fwtile =mststo] Al Zlojot.
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EE o He
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Edes oNES nEFS mEE

<Od 4-8> AlF g 504 E4d etAte] H|ajE VOT
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80

VOT(ms) 60
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il
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O
L Bl

0l

HE2 B2 BT

p

< 4-9> AE W 500) ol state] Mg VOT
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A% gl s00) shAbl watet MASolA WA S@u £& YRl WE VOT
o fol7} golujstAl chEx Yobwr] §iste] AUujx EAHEM(One-way
ANOVA)S 717t AX|stoict. £/ B4 Zat ma)ge] VOTo| we} A 7] LA
£L.3o] LoujstA & Zlo=z UepgtHg F(2, 1437)=5008.719, p<0.05: o
(F2, 1437)=4571.962, p<0.05). 7.2]1 maj2o] VOTo| wea} A 715 =& 9%
o] RS S <Al QolujstA thE Zo @ UERITH F(2, 1437)=21.542, p<0.05;
o] F(2, 1437)=16.000, p<0.05). Scheffe AtE ZA Ant ¥hy 9&ojd =

X 83 9] VOT Aol gojujst 7102 uepdeh 5, A% ¥l 5000 shatel
A9 gy wE majgol Al 7t WA §¥ol VOTO| ols) pEwch 1ejn &
S 9Alo] ohe VOTO] Aol Wy B Fagat A7 SoujE Aolg B
o[A] Qkokob(p>0.05(Q0]ak =1 269, of: 999), YT ALANG, A|HL3
A77489] VOT #fol7t gojuldt 2o Lepye),

a

2) HHS 33 239 FO

+ov
Olt
o
r|r
o
1o
!
e
o,
EN
A
o
)
>
ol
o
rg
)

Az gd oo gy ebab miafsof
2 <®E 4-9>9F 2ot

<E 4-9> AZ W 500 atrte] Mg FF B9 FO BRITE: Ho)

500 HAd 50t o4
35 R ZR<s RS R AL
oros 3t 123 152 165 182 222 253
FFEAA | 19,45 | 25.86 | 26.44 19.9 28.9 23.1
QA e 125 150 164 179 223 255
XA 30.5 34.4 46.4 24 .4 31.3 25.9
o At 125 154 170 177 216 254
FAR} 25.7 22.7 33.9 18.3 34.6 30.3
. 3+t 124 152 166 179 229,,-#"“' 254
- FEAX} 28.1 27.6 30.2 20.8 §/f6 26.4
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<E 4-9>0]A B2o] AlE g 500 g etAt HiafSo] $8¥sts 239 FO

WS W < AL < ALY 2oz U 12T £ YA mepME g
$% = RS < AW 2oz UBEAT 1 Aol A YriYes:

146.67, X|7dg: 146.33, A71S: 149.67).
A% el 500) oy iRt Mago] $WsHE B FORRE BT opaiA

2 e < AS < 389 202 ymidth 121 £ YAl BAAE g
g = ARG < AHS'Y £Oo2 Uepoun, I ot Ul ATHIES:
d

219, AR7RS: 219, A|ALS: 215.67). <21 4-10>2 A% 8d 500 U 3R}

A
i So] $885t= 250 FO Ho3S =HS}Ist] AAISH Zlolct

200

FO{Hz) 150

100

<23 4-10> AR WA 500) Sl WA S 53 2.8 FO

olzfet Y U £ YA mE Y =S FOY Rtol7p FojnjetA] ot
ot Avf, 7o & 0.05004 27

W] s LA 24 3 9
SN gojulat ZloR Lehd v

_,d
Mo
2
mjo
N
N
N
N
>
>
ol
ol

la

Fol wte F3 2.8 F0o] Abol7} Wy
(& F(2, 1437) =878.301, p<0.05; of(F2, 1437)=1110.562, p<0.05), £ 3
2 39 2.8 F09) Aol T LEolAN Sojulstal e 218
(& F(2, 1437)=2.721, p>0.05; o F(2, 1437)=.918, p>0.05).
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At Uy dolN RE W 88 7to] 59 w20 FO Atol: foujgt Hoz
LR mhebA A el 500) skt Al Y 8 =
= WHe 59 280 Fool ofs] PEE0], £ x| Lot M $Y

1
o 1
fo o
e
_\.:’._‘_l‘
3
glo
rlo

A7 el 50ch W ebat 0P o) b pzbak s|Al 27E 2@l AR o]
9 ohe <@ 4-10>3 2ok Jejn <33 4-11-2 opakgo) 7t
T2 Zdolo] Wagre EEZ Uehd Zlojh,

<# 4-10> AlF FA 500 SHAF opE-g9] Zol(He]: ms)
50t 94 50t o34
= Al =) |
w}zl 714 AR ol wjz 714 AA71o]
| e | e
L 71.46 | 47.83| 119.30| 68.24| 50.77| 119.01
U lgzaAx| 65| 920| 1943 11.73| 1361 17.42
e | BE 98.66 | 15.03| 113.69| 97.50| 13.80| 111.30
" lmzaAx| 1661| 458| 1788 2028 822 1957
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140

120
100
80
Zofms)

B0
40
20
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E HOo E E

I:I [==] I:I = =]

£ o

WOPERY w747

<Id 4-11> A3 gl 50t ehAp opEZo] Zo]

T 4-11>014 BEol AlE wel 50c) WA epAbt Walet b golA oba
9] ol B < 48’9 202 Uehj, Fguct Ao BF 27.2ms
o 2 dergth 1A P2k A4S < 'Y 202 Uehjol, Feuc Be
o] W 32.8ms o A Uehgch obEe FA| Zolt ‘BWe < BeoR Uehy
o, ARt W3ol W 5.6ms o A Uehgch Wy 93 719 ol2at Aol
b EAMOR §OulEiAlE Potws] s b P7ke Zol, 7| P79 2
o, A Zolol thah 22 t-2e AAG Ak, b 7] Lol 7]A 73k
o o] 123 HA| o] Ato|7t BE EANO=® gojulsirin LedTHOME 7
7k 1(318)=-15.527, p<0.05; 7]Al 7t t(318)=40.164, p<0.05; AX] ZoJ:
1(318)=2.688, p<0.05). ol2igt AP A% Wl 500h Wy shAbt wakdt opE e
o e Weu Zgol ob P J|A P2 a1 AR Lolo] wat crr

.

T

A% Wl 500h ol atabzh Weldh b golA obE pzte) Zolk WE < 7
8’9 202 U, Peuct A0 BF 29.26ms o A R
I e < W'Y #o= Ueu], Jguct Fgol BF 36,9
Uehgeh obEg AR Zol: BE < 4g o= Uehiu, 3ey
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7.71ms © ZA UERGTh @ 53 7t ol2fgt xfo|rt BAFCR {o]ulEtA]
S dotu7] ¢JsliAl opd p3te} o], 7]a] ztel o], MA| Zojo tis Zzt
t-774& AAIsH Zat, opE 31ke] Zojet 714
o7t & BAXoR {ojujsiri LreRGTHOME %UJ: t(318)=-15.796, p<0.05:
7141 L7F 1(318)=29.397, p<0.05; AA Zol: t(318)=3.723, p<0.05). &, A|F
T 500 ofd stAbE @A shakel FUsHAl nhgel & Jhx] WA f3o] Aol
of ojsf =}

wheba] A& WA 50009 He Aol wAIQlo]l nhEgel & HK] ¥ (ol
opgt p3te] Zolek 714 f17t9] Zo] d2j1m oS MA| Zojof wal cr2A A

L Qe 2L HAAY 5 Ak

N
JQ
ny
o
|
_E
zl
2
N
o
A
2

2

Az uhel 500) W glxl 0pggol FO W BEWALE MAlStY <® 4-11>
3 2k 3elw o] WAgke =R AAIE Zlo] <17 4-1250]T},

<E 4-11> AlF FA 500 st opEhg S8 2-89] FO(H9]: Hz)

50t 94 50t o4
& A & e
S iy 145 141 246 237
EFHAE 17.9 15.7 26.1 27.1
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250

200
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100

50

1]

il
ol
o
alo
il
al
o
ala

5004 24 50C ¢4

<13 4-12> AF WA 500 oAt ObALS B9 2.89] FO
<33 4-12>004 BEo] A& Wl 50th ot OPES 9 2.89) Fox Wy
DS Hg < W o Ut of2idt Wy §¥0] e F0o) xtolzt gojujt
Al erobmy] sl RS AAG A, Gda o 2E 0le $9 289
FOO| fol7} EANCZ gojulshal ertrhi UeRITHEA: 1(318)=2.482,
p>0.05; o{4: (318)=3.625, p>0.05) %, A% Wl 500 shAfe] %L opEgo
5 7bA ury 3ol $8 280 Foo| o) PEE|R] erch.

U eHAtoIAIA ERd PRS- ohE 3t Z1A A3 29
A AA Aol Fahyte AAlSE <& 4-12>9F goh d2f1 mbEEe
2

LERR Z10] <33 4-13>0]c}.
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<37 4-13>014 BEo]
& 7} pzke] Zojk

Zke] Aol Amus] 9Js)A
S <& 4-13>7 2t

<E 4-12> A% W9 500) A} TS| Lo|(EkY: ms)
500 2 50c) o]
ii 2: A7) jz ;z A4)720]
o Bt 42.18 36.49 78.67 36.71 37.76 74.47
F+=AA 10.52 7.36 13.95 11.48 10.43 14.42
ae Bt 29.67 10.50 40.17 24.94 10.70 35.69
XA 12.33 3.26 15.60 8.31 2.70 8.75
o Bt 52.30 61.65| 113.95 54.71 55.63 | 110.35
XF=HA 12.32 15.32 24.01 10.67 14.65 21.77
120
100
B0
L0|(ms) B0
o |
0
z= =zz =z | s zm2 ==
b g
NOERZ =74

<37 4-13> AF P 500h @ s oHgol 2o

A% e
7
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< 4-13> A& g 50t FY ofxp ihEEY 2 /9 I Aol Aol

(H9]: ms)
5oq] 1} A 5qu1 o:]xé

%} Al %} Al
w2k 714 Ax70] w2 712 A4710]

T3+ T3¢ T3+ T3¢
-7 12.51 25.99 38.50 11.77 27.06 38.78
H-4 10.12 25.16 35.28 18.00 17.87 35.88
-7 22.63 51.15 73.78 29.77 44.93 74.70

<E 4-13>0A B5o] A& Wl 50uf Gy kA EEkgt nhEgo] upd A3t
oA HEH 759 Atoj= 12.51ms-11.77mso|n], H ZHZQ Xfoj=
10.12ms-18.00mso| 1, ALy} AL209] X}o]:= 22.63ms-29.77mso|ct. 7|Al L7F
oA HWew Lol xpol: 2599ms-27.06mso|d, HSu} HLSo] xjo]
25.16ms-17.87mso|t, FZ1} A2 Atoli= 51.15ms-44.93mso|t}. opE-g A
A Aolo] xtoloflA HZu F&9 Afol= Hat 38.50ms-38.78msolv], HZ}
A59 Aol 35.28ms-35.88mso|td, Fgit 452 Afole 73.78ms-74.70ms
olct. &, ¥4 §F 7t Zo] xtol= 50of g BT H3u AZ0] o7t sHE

= Ueho], B8t Ago] Atolrt sbg A Lpehdet.

Wy ¥l G2 wpEe 2 2719 Zolst Solujga] Lobuy] ¢ls) AYshA
BARAS 27 At B AW A obgel o w3k 714 97k A

|

| Zolo] whet Al 7bx] WA o] Sojulsh chE Zoe epdoid b

JL7F F(2, 477)=256.517, p<0.05, 7]Al L7k F(2, 477)=833.373, p<0.05, XA

Zlo]|: F(2, 477)=801.843, p<0.05; o opaF L7k F(2, 477)=344.283, p<0.05, 7]

Al L7V F(2, 477)=742.414, p<0.05, AA| Zo|: F(2, 477)=764.142, p<0.05).

Scheffeo] A% AAS AlAGH At marge] A 7ha @i 84 7te] Zo| Aol

L goujgt 2oz Uttt X, AIE 9 500 st A9 mpargol Al spA]
2 W

T2E, 714 A3 AA] 2ol ofs

Wy gol BE oM 7
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<E 4-14> AlF P 500 AT S 938 239 FO(H9: Hz)
50t @7d 50 o174
3 i A& B B A
3t 127 157 173 171 203 242
XEHA 13.9 23.6 23.9 23.7 37.1 27.8
300
250
200
FO(Hz) 150 b
100
50
0
B e zne =
SOLH 4

<33 4-14> AIZ P 500) At WAL T3 R.20) FO

50t shAt mpEg $°) REo] FOe gy

Fol w2t Fool Apolrp FYy =& Re
477)=199.333, p<0.05; o] F(2, 477)=223.898, p<0.05). Schefféo] A}
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gt A¥} opEgo] Al kR WA 88 7ho] 33 B.8o| FO Alo] BE GO
o
et AFE A 50tf EY ghAre] mpRg2 $8) g9 FOof osiAE Al
7HA] B fEol pEEnE e 4 4 ok
4.3. 700 SHAte] FolilS Ad I
4.3.1. qH 3o I 4
1) H2&9] VOT

A& gl 700 @ shAb #jalg VOTY Hayiat BEHALS AAIsHH Che
<E 4-15>9} 7t}

<E 4-15> A& el 700 shAke] WAl VOT(ms) Btz (T¢l: ms)

70t 94 70t o7
35 R A& 35 R A&
op o Bt 38.09 | 14.87 | 100.06 | 48.99 | 19.35| 90.98
CUT | mEea | 14.82 4.89 | 18.21| 12.11 5.12 | 17.96
Q7 =Ty 36.51| 17.34| 104.54| 45.66| 19.33 88.92
F#=AA | 1272 60.05| 18.08| 13.99 6.63 | 13.57
- it 53.86 | 22.02 | 114.05| 57.06 | 24.43 | 106.29
FEAA | 14.96 7.38 | 28.15| 14.52 6.71 | 16.15
. Bt 42.82 | 18.08 | 106.22 | 50.57 | 21.04 | 95.40
F=AX | 1417 6.11 | 21.48| 13.54 6.15| 15.89

<E 4-15>0A B%o0] A= ¥l 70t GA 3hRpe] m|A
ot HE < B5 < 439 o2 UYL, 23 9X
AEE < A18'9 o2 URHTHYES: 51.0lms, A3
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78S 63.31ms). 2] Al 7HA] WY /¥
23.98ms, H2-AL82 63.73ms, A2-A&& 87.71ms2 UERGTE.
A% el 700 o1y shatel Maje VOTE W
Ag'0 w0z VN, £ 9jxlo] meths ‘Al
£0 3 UEPFTHA] S 51.30ms, Y+ 53.11ms,
Aowd 8¥ Y Aol W@Hoz PR
45.74ms, 732-422 75.53mso 2 LERACE
<37 4-15>, <23 4-16>2 A% P 700 A ol shatel HaS VOT
BoS =metsto] AAJRE Zlolt.

oY Jo
ogh
=2
a
o
>
oN.
o
A
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o
A

flo re do

20 62.59ms). Al 7t
9

120

100

80

VOT{ms) &0
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20

EHE 32

1
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=
m

i

HNEE nEFHE mED

<3 4-15> AF Pl 700) 34 state] Walg VOT
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100
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VOT(ms) &0
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o
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pgES s FNEE e ¥FE mED

il
i
o

<33 4-16> A% Wl 700k o} ehake] wakg VOT

A Wl 700) SR welet Hajgold Wy §3d £ Yxlo) ©}E VOT
of xfol7} foulstA ChEA Yolws] §istol UYUIA EAHZA(One-way
ANOVA)E 712} AAISIth. §71 247 At 5432] VOTo| mef &) 71x] 2
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+/9) 7% AlF2-F1] 2|9 ZOHE RLEAS] 9JR|7F SAsA| LeAIe, £
& 4e me AU /- /9 A9 ©go| uA PPOoR LYE AENC] |9}
A[F2-F1] A7} QRJ3tA] ghe 71% sholstgict. o] oA A / /9 EAsH
©go] wA9 Taio] QoA Uehis U2 Bl wleh 8o SA4S
WsHE dof A[F2-F1] $A12 A8sl7] el 280 uAsl U ng
S wlawsts o AgEojop & o2 Wl

5.1.1. /- /9] A@ ofxie} wist k4

Az B 7P SAAYL A2 =dSoA WEs /- /9 E/ffoltt. of /-
/o Wi = NEHER(1913)01A Alg AGHALL, AS7HI= AF GAd 71
57 & stuz FFEa Qo) o] oM AlF WRldA /- /9] ®st
Lot 7] YA MdiEz SIFA Zg oM YRS dHEES SH
223 Bgo] RUE XS HPLZ /./99 HE o8S AN ¥
= Oo]gste AdmEY, AHER ol Fr= /A UM HRIAQ Het
dorl=Al A Zd oMY AE &5t Hlal EAstES sl

HA, A Ao YEE /- /9 NdiE WHekS Blasty] #JsiA 70, 50
o, 200 g4 stAte] ©RE ZRIE AES XA YEUE <Y 5-3>, <13

5-4>9} 7t

wo rlu
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st A
= T

SR Rg BN /- /7 /o) BOR AESto] olEshe RS
H, ol= AlF U J shAte] RRolA UERT

Ao Adiet dEoll o=t /- /7t ol AER ZAojn WHetE Hol: A
7F? ol YotE7] Yol FaoAN = F22 = A2l(Euclidean distance) 5]
o]gslo] & Rg Apo]o] He|E AXtelloh. REE 72 FAR 27 &2
AHAO] & &Hm Apol9] AYE Fohe 3ACR, of7|A pgE g2 §F dojo] Ab
A, A 9A WHol =2 ofg] o] Ato]9] APo|FdS a&AleR J|asH siET
(Zd2A 2004: 455). R = A2 FAZ ol&sto] Altiet dEHo o4& /- /%
/=-/9 ARt /o9 /F/9] AE el B ohgat gt 29)

ro

ok

(o}
fok
w Mo o

-

=

<E 5-2> AIF LA A} Al F A= )/A(-T) A ¥lE

g o4
70ty 50t 20t 70d] 50t 20l
A=) 202.56 | 200.80 8.94 | 188.60| 28.23| 30.52
A(a=T) 744.00 | 720.68 | 751.47 | 983.33| 934.42| 933.06

0.28 0.27 0.01 0.19 0.03 0.03

H & 28 27 1 6.33 1 1

<E 525004 wEo| A& Wl 70c) g st /- /9} /o) Atolo] Azl
s0chel 200 shatoll wlsiA Afgsl WA Uehsch 12w ojeist sfol: g4 st
AtollA 8 SEafAA UERdCh AIZ el 700) A statet 500) @A shabe
< g abole] Azl 200) WA sHHE s1Eo @ 28u), 278) o @ o wal, A

=

oA Ao Ql A2 S ¥luwst= % ZAE/gol Eold g
: 5 =9 ZRUE g2 oA AAolY JE, Ak % ol R"Joﬂ ot
et 2etA7] WiZoltt. Tt Zaloide 25o] Al 7134—4 sl —
SRS 7IRFoZ Adiet ’S‘ﬂé‘ of g Blws AISYstalA}; it} o, / /% /J-/~l
712]S vlash| HOHH F 239 AYs —_rLOJ S0 /o/9 /t/ Aol A=JolA /-
/% /a/9 A Hlgs st vttt AR //< /17 Afelel e

g aols /A/9 /1 /9 A pat ol /1 /% /1/ Aolel AddalA /1 % % 2—*?
= :

o] A2] ulge Pato] vlwa Zolrt.
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Z 9l 700) ol ShAbe 50THet 200) oA Shato] Blsh 6.33 o Wt 1ejm
Az Wl 50o) o4 shatel 200) ol shbe £ =g Aolo] Aelrt Aol £
sl UeRdth &, A% Wl 500 ol shaket 200) ol satel /- /et /o
Atole] Azl Aol SQstrt. o2 B8 /- /9 /o/ Atole] Azl Ak 2o
2 zfolz molnl, ol 34 stbolA o A et 50009 Aol @A
statzt o shatoll WIsIAl /- /QF /o) Abolo] Aelst Tel o WA UehtA,
U AT QoA AEo whet Afol7t e HAT & Yt

SEAIGE QoA ®el mrE AEGAC] ME FAlT Ar] FHUCRE £ g
o] e £2]QA], T}E A2 E HAY & wg
Flat F2 32 ol&sto] £ 289] Ato7} EAx o= 9ojn]d Ato]2 Holix]
ol otch Mz Wl statsel Aol wat /- /et /a/7t Ago] Qo] thE A
2jolx] Ze aeldlx o M| BAs] siA £ 280 Flit F2 3ol oja
ARS A A £ Ree AE-AEo] wt Aoz Btk MZE WA
700 G shabel 500 WA ste] 9ol £ 8ol Flit F2 atolz} golo|
SRR, A% 9l 500 ol shxlet 200 dd shAksel A9, £ wg
o] F13} F2 fol gojujstx] ettt &, A% wel 700 W sixte} 500 &
o SR /- /9 /a2 TE Aflz £gshL 9t Zolul, 500 ol statet
200] W Stse /- /9 /a/2 2 ARl £83tn Qe Aol

—

<® 5-3> AE W state] /- /9t o/ Flat F2 ol dig -2 Zu

70t] 50ch 204
3 o7 3 o/ 3 g
- t=—18.670 | t=-18.670 | t=—13.031 | t=-4.881, | t=-1.246, | t=-2.227,
, p<0.05 | , p<0.05 | , p<0.05 | p>0.05 p>0.05 p>0.05
- t=-13.888 | t=-18.670 | t=—15.609 | t=-1.209, | t=-0.816, | t=-2.548,

, p<0.05 | , p<0.05 | , p<0.05 p>0.05 p>0.05 p>0.05

(902 EAH BEe 90| 28 005014 §ojujsithze

< 5-3>0|M EXo] AR gl 704 gyl kRt /- /5 £GP

% Wl 200 3 SAbEe o 25t Raichs At
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We olgstel AE Wl /. /2 ARs MW APso Ans@EWE 1971,
Kim 1980, 319 1998, Z1¥H 2005; 2006, =35 2008, AlXE-AIX|Y 2012

©

24 500 Ey epAte] Fe Al g @ sRPE /- /9 /o /S =25
Z2gste o Wl o stAtY 48 & 52 FESH] REthe AMdE ddR
(2006)2] Zutet= AfolE Helth. PAR(2006: 133)f4= A5 &d 500 g4
SRt /- /2 285, o] o] Bg Al ol HEAQ g4z EASt
AL ST SFAIRE Al el 500 etAre] AR ZiQle] A ol T
wetA /- /7 /a/2 ARhE 5 A2 7R AAISA e, 152 (2008)00A
= 5009 A /- /e oF S20A /o/2 s S22 StAto] oA Add

oj2ier Atz FYSME A 500 epRpe] Fe Aol AlHARI /&
lof met & AT oA = /~/94 A ol dE2A UEd = Qe Al

2 T & 9ok FABQ0BIIAE AF W Tuge) AAH e A
w7) ISiA AR Atolg pEsHA Un MARSS] Gug A9 BRYL A
ASFRR, TEE(2008)00 4% 500) 19302 % g5te] BAsIIY] BEo] x|
Afolo] ThsiAL AmE & ik gty EaolA: AGRQ xolt /- /9
Y PAol QL UlAE RUUXS ohuy] 9sh 500k FAZE A} shor
Ao bRt /- /9 /a/) Flut F2 3ol ofdt t-2e At

5

30) o] A-tollAl 50t= 195448 'F/d EhAfolct. 2008 7|Eo® mgARe] ol
2 5 4 AT 20059 TSt AARE vigoR U =Fo|7] g Y PR
A= 500 xyto =z ®olct
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<® 5-4> A% Wl 500 shate] x|A zfolo] wE /. /9t /./O] Flat F2
2ol that -1 A

ARt A9 afi e A1 50ch B+t
g3 K K K K 1’
gy |E712.725 | t=-5.944, | t=-7.101, | t=0.215, | t=-13.081 | t=-4.881,
. p<0.05 | p<0.05 | p<0.05 | p>0.05 |, p<0.05 | p>0.05
pp | ET13476 | 1=0.685, | t=-9.054, | t=-4.644, | t=-15.609 | t=-1.209,

, p<0.05 p>0.05 p<0.05 p>0.05 , p<0.05 p>0.05

(g0 mAE LEe g0 &5 0.0504 golujsirte Zolh)

i 5-4>0) %] BEo] A& Wl 500) ShAko] Zg A|olo] Abmglo] WA shal
o /- /% /a/% TEste] xngsts 7oz ATk SR oy sxte] A9
o= Aldo] Tt AolS B
A zol7t QIOIAITE, FAIZE Kool A= 50T ol shao] 7
o o7t §ojuldt Ao UERdTh X, FAZE Aloo] Abe A
A spRte) A4S /- /% /o/9% B89 1A Aoz TEstel xestw low, b
oF Ao Ab= shabSe] 49 £ Reg TEstel £8ahA] Rate Zlolch. ol
& AP Sl AR W oAl /- /= Al 2te) Atols Wolxlgt At Ao
of upet AP ol ChEA e 2 9t 2L AT £ YoIcksD

A% el 50t) WollA /- /7 /o/2 TREE 2 AW FU gwte 8ol
oh. & o A5 o] Suiste] AW dae A
she Zl0® el JHetals ooz, 500k ohAl 50ch Evha socf syt
2 Uteol 50o) U £ Al Z2ko) /- /9 /a/9) Flgb F2 gol ohid -2
SRR

R 4r1
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(@]
o
fu)
2

31) BARE A1 500 '@ APl B2 S52MI(REHAL 2.97M)01H, oA AP F
2 52 5M|(BFHAL 2.67A)olct. sHQt A|F 500 FA AP H2 55.3M|(BFEH /‘—\}
2.79M)010, o @] BFL 539M(EEA 3.174)0Ic}.

32) BaolA mARE A& W 500 g4 ehAte] 7L 50t ERH50~55) g}x}‘—

on, 50t SHH(56~59) SFAl= 11%‘0101*1 T 259 A4 ofRs u

g, S0k siAle, 500) o siafe] A9 s0th AV SR 16%,

L 490 £ QUL vwsplos 32 Haxel 42 4] o

el s0ch W ehatarg o2 Ale) olaiel wet e Amye cw
8F oy ste] AL /- /9 /a/9) Flak F2 gol dhsl -2 AAle 2
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<E 5-5> A el 50Th g s Ao Lol K]/« /9t /o))
P13t F2 3ol ofgt t-2% 2

50T AUH50~55) @4 | 50TH F4H(56-59)

F1 t=-4.638, p<0.05 t=-5.002, p<0.05

F2 t=-5.652, p<0.05 t=-6.712, p<0.05
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=5oto] 2A§ AutE Ladefoged(1982)0] =& =me} vluwstitt. 1 Zat,
*% Zol /- /9 g7t ¥ $4 FARZA [blo] A9 {atsict
sttt oA IPA RFESE 700 A5 wel shxfe] EQLE ALE S W]}

al
of /- /9 8715 ¥Asr2 dtt.
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= = 200
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. o 400
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700
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Where symbols appear in pairs, the one
to the right represents a rounded vowel, 1000
| O B4 3, @ o B |
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q

=
],
52802 9% 4 A b2 MALT Aoty B 4 Uk ol HLF

/9 EAf ol R #RAste] Foj=e ARdol Utk dREa(1964)04 =
© /o/ e N Ao AJEe o
stof /- /9] ®iet 7S destden], FFa(l97)dMs d42FolM /- /&

S
!
=
o
39
iu)
M

)
tot
D)
1o
oX.
Ho
=2
rlr
~
~ o
i

olck. AIE Wl 70

34 mgolAlgt /. /Hrke AM mgolat slgich

- 138 -




ol wistel, 50cio] g At Alofol] whet /- /B /a/2 WSetE ol

Sct. SR S0o) W ehate] A% /- /2 /a/oh SARHA westn glout of

A5 pustol Wastn ATk 3k, ol apate] o] FAE A1

RHSL /- /5 [o/% FEstel Wt Uoich. oleE AR
|

oo L
=
R
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o
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2
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N
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5.1.2. /1/9 /1/9) AR ojuiot wist g4t

o] AoA= AlF YAolA /A/2k /1 /9] §st G2 DotE7] YA Ao
2 83 2350 B BY PEZT AHEI, £ 29 Aol A 545
of ofmgt S4AQl Wakh Aojubn 9IEAIS AWBEE shch AlE W U
SRR /A /9 /179 ZF AdiE A S AMET] oA 25 EZIEE(Plot
Formant) 4.0 =2 788 o| &5 AAst RUIE =528 Ho|H S <TH 5H-6>

1} 7230

35) 212002014 19509c] O[] Ygo2 ole @xh 70tk olyel nUxt Y
o Bago EAQ off 8§ /. /F T0%old W & 9lov, AF 14 A
1960icfol ol %3t 60COIAE /< /7t /1, +. 1. —/= GRa ol% WAl AP

2 mol= 72 ST o2 o) AEE @AM ofF SH| /. /7t & 5471
ARFEE X712 1950~19600T 2 AT =, A% wel 700) ool aats
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a2 EAEChL sPHEc. SRR s0cjel 200) ol shte] A9 £ ©.29) Qo
o] A9 FAuol Uehtn Qoo /1/% /1 /7t SRR £g FAL Hus

<O" 5-7>olMe B BIe B TotholH 200 245 /1/% /1/7
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<® 5-6> AlF gl StAF Al F AI-H)/AC1-1) A Hl&

T o] A

70th 50tH 20 70 50t 20
A=) 156.97 33.12 6.08 96.3 45.22 18.68
ACI-1) 923.15 | 1021.01 | 1198.57 | 1276.94 | 1271.32 | 1342.80
A -1/

0.170 0.032 0.005 0.075 0.036 0.014
ACT-1)

v & 34 6.4 1 5.35 2.57 1

<® 565004 ®5o] 200 sl /A/ek /1 / Abole] ArlE 12 BYe m,
Az W Al shRte] 49 500 Stabs wrh 6.48), 700) ShAbe 34u) o @
Al Uepdth 323 o)y shake] A9 500) stk 2578, 700 Shabe 5.35u
o @A uehgch ol2 Esi /d/9k /1/ Abole] A2lzt At} Zto] 2 o2
ot} 70l A 200) 2 AR Fol=t A ohA] FhW
2] 7 olalgt tol= @Aol ool wlaA © 2A LEhte 7
o} o7ME £ 280 Ato]7t EAMCR gojujsx] AMuI] As) Flz} F2

1=k

AR

o
2T

-

A

)

e

2 olgstol -7 S UAlstact.

< 5-7> A% whel shxte] /41/9 /1 /2] Flat F2 zrol ohst -7 At

a o =
70 50t 20ty

=) 47 3 o7 =) o]
- t=-19.572 | t=-14.863 | t=-4.843 | t=-7.980 | t=0.126, | t=-0.667
p<0.05 p<0.05 p<0.05 p>0.05 p>0.05 p>0.05
- t=7.715 t=1.313 t=0.732 | t=-2.246 | t=-0.289, | t=-0.954
p<0.05 p<0.05 p>0.05 p>0.05 p>0.05 p>0.05
(5922 BAE HEE 79 =& 0.05904 Fojujsirts %o

<E 5-7>014 BEol -7 AN AT AF P 700
Flu} F2 gto] 25 SAx02 ouat Atol2 Bect. oft A



g ahatEo] £ 282 5o WA MPM Aoz PRstel A 2L ol
gck 500) W4 abat Flold £ 8ol SAMOR gojulat Atolg A 4
fl9lon, F20] Z9ols £ wgol EAROR ot Aolst gl FAA A

Soz Uedth ol: AR el 50o) @4 siAbsol /1/9 /1/2 #el 1A
gxlz PEste] xLoT QY e oulFh TeiT AF W 500 oy aaf
of 200 W sixfe] e £ wge] Fl F2 2% SANCR 8ojujgt xjolt

g $AA FHos Ueygth 9 F 539 4d P 2 ZuE ol &
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AN & LAl HERR T AlE 5 ofd FAte] Ze= Aldio] #Agiol o
M2 VOTZ7F 'B& < B& < 4592 YEPrh. J2]1 o]2{gt xfo]7} ZF Aoj
oA EARC=Z Folujgt A= YT &, AlF ©d o/ sxre] 4¢ Al
of #AIgol VOTO <l maf32] Al 714 &/ FFol HEd.

Ale 7re) maig-e] VOT Zo] Wehs AmEd, 70toA 202 &5 FS
VOT+= &7IstH, 439 VOT+= dastil, 429 VOTE A9 WHeprt ¢t 1 2
3} AS3t 780] VOT &fo]7} ZHAsHe Wt WoICK74.36ms-77.58ms-61.99ms).
J2)yn Heut 7329] Xlol= &7ttt (29.53ms-45.84ms-53.47ms), H2u A-29]
Alol= ZFASH=(44.83ms-31.74ms-8.52ms) 718 &0l 4~ 9l

Al B Y ShRbEolA Aldioll AIgio] HalS9 VOTZE 2d w30 o
e < BE <AS2E YUEYs AMEE 7]E9 Cho et al(2000), AHE-§
AH2014) SollA AlF HA HASY VOT7F Hs < 85 < 4528 YE
- & AR S HAEY VOT 2 Aldiet g

Jeln Age WEsEE SaFA WA9l 5e stn 9t}

L
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Az gl 200 ebxp diajge] Al 7ER] 24 fgol VOTO siA '
2ite M 99 200 oAt dige= oF HajZe] VOTO tigsh A+
tt2ths AodlA AlE g 20004 Yehts HMisd Y8 SAL
oItk AA(2011: 44)2 A€ 9 HaSe] VOT Atolo] oJsiA HS
Bl A5 1Y VOT Afole fYulstA|et g5t A4329 VOT Ato
SolajstA] o2 Zo=z HISYCHES: 70.05ms, S 14.39ms, A3
78.26ms). 12| m|af 50 VOT He7F <Oy 5-24>8} Zro] Uepdtiy sheict

Fu wY nk
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frorr Rl

.
=
3

do 4
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[w] [w] @] [=] [»[ [&= [ [3] [s] [sa] [w [we] [iw] [ wa] [ve] [ 1] [ [ g

<17 5-24> A& WA Aojeel Zol(EsAl 2011 147)

<27 5-245004 wEo] FEA(2011)1ME He wel 200 st Ha}Lo]
VOTE Weat A4e 121 A8a A9 VOT Wej7t AxIx| 97 Ueptn =
2 VOT Zte Qoloj3t Ato]2 Witk shgict shxlgh Bt 229 VOT ¥
= o] WAA UEID, B@ VOT 2% gojujst Ajo]2 Bolx] or=rtn ofg]
o} %, A 9l 200 gxte] HAS VOTE Aem Uuja] B2 Zto] gojujat
A2 Woln, Bem AL VOT sl W] or=rtn ofgich AL wrel
20t} skxte] VOT elet wlwstr] 9IaiA Ax wel 200) @ shah magol
VOTO] Z|9iztat 21434 S4stol UEhf® <22 5-25>, <12 5-26>7 2t

o

ol
-
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3e
B3
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A7 T3S VOT
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A571 Haf S VOT

i
BS
[10] T2 [30] Tao] [s0] [e0] [7] T[] J9o[ J10 [110 [120

e
)
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| |
<13 5-25> AF Wl 200] @ ShAF WAL VOT WAL

A7 HHS VOT

s
3
[10] [20 [3d T[40 [50 [eo [7of [so[ [oof [ 100 [ 110 [ 120 [ 130

<9 5-26> A3 g 200 o/ bRt WS VOT H(H 53 -2310)

<Y 525>, <Y 52604 w0l AME Wl 200f P siAtel WS
VOTE: Bl Wel7h ea AL Wel 7kt Uehi Zeae 4% Haal
UERTD, ASIE Qn BA USRI, BATCR VOTol oot AAM 4 1‘\
fR0l WERL YoRE A BISNAL. 5 A5 YAl Bl A A& \

.

W AA UERps SR ORIR VOTo] ofsf Al 7FA 24 [ado] ASHY

i) o
=
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VOTo| sl 5t Aol HEHA e Ae YA Apoj& Hoje Zle=z o

Epget.

gH, A% Wl WS VOTE 4ol TAgle] 70cjolA 20042 245 3
e B/ A4S BAsY 3L A9 el gt 1 Ax <1y 5-27>
oM mSol HeT FLo Aol 20012 4% F7I5hE. B 2429 ol
t FOIS0, ALl ALY Aol Folok A AAY 4 YAk ol2AF AE
Wl Al 7 MAlS VOTY sk e Mg $elg ooz mae VOTY
wo} e AR Silva(2006a)9] A7 AT GBI

L0f(ms) 50.00

70CH 5oL 2004 7oL 50CH 20CH

o L= T =] L= ] L =] o
BEE-EE HNES-3ES EIZE3S

<O 5-27> A% Wl AlthE Haee) Wy £33 I VOT Apole]
W

Silva(2006a)2 1943dFH 1983d7IA| Hiojd gAES o= Al VOT
of AE Ystded. A2 S22 25 ¥eY VOTe F7istl 439
VOT: Zrastel B8t 249 VOT &7t £oiS9rtn 1%k Wy 93
7r9] x}o] Wgtg HLlu} AL0o] xfojr} AA Zo]S5o] &X| 1970 o]
SArSol A WS VOT xfol7b o] it stry. ol2jdh wekz ol

S

49) ol2fgt Wg} A ZFaA olFol v 344 WK phonetic/ change
phonemic shift)2ti 3} C}.
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Hga #go) Aol G4 shtel A9 12msolN bmsz EOSL, o4 shatol
742 29msoA 0.5ms=2 £o]E5tty H 15ty

o] A A= el Aoy o] Wa} PAT wlwSIH b <1 5287 2
=y

Silva(2006a) s

3500 -

i 2000 - e
= £0.00
il =
g o0 g'g 5000 549 483
ol 2000 ‘
K ENIE 2010 Eiler ]
g L 1200 =m0

3 1942
5 1w = g 1000
> 1
g 852
500 1000
050
000 .

=
i
0=
r
=
rh
0E
ot

00 500 w70 s 00

o

<33 5-28> AVOT(AS-B2) ¥]L(Silva(2006a vs. £ A7)

<27 5-28>004 B0 Mg uhelojAe] Wt At ARSHAl A% WolA
T wdEolq He S0z 242 Agu ¥ Aot FojEk AL HAAY
2 9},

Haeel Al 7bx] WA 9ol VOT7F Ag Welat SARsHAl Watn gl 200
Az Wl state] VOT AR Qfafo] 200 A& Wl state] VOT Aldat 9atst
fhe Ze 22 mzolo] dstor A& Wl Lol VOT7H Wsste Zow
siAEct SR AlE Wl WAlee] VOTe] A9 e ALl Ato]s} 70tof
A 20002 242 FJSAIY s £ §Fo] VOT| s ¥uo] Hrps e
e wAdTte e Mz welo] Sxoz 2 4 9t

202 £ 9x|o] T2 VOTY] Alcjo] T wste AMugs s}

_\11.4
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<® 5-16> £8 Yo WE W] VOT Wal oy

20t 50§ 70t4
g8 | a8 | 48 | 9448 | 448 | X4
FegAAS
geg-aris |« | « |« |« | = | -
AQe-A1LNE * * * * * *

(x = 79 =& 0.05004 f9ujsitte Soldt)

<E 5-16>014 BEo] AF Wl a5l F9 Aot gHol Wil Wy
SolA FE LI X748 9ol VOT gol met wio] x| gholch. o] A
t APIIgY) VOT/F gt X780l vsiA 27 Uehts gaga A
2. APeW AN F2LI AP Aolo vl YrjHoz o 7] o]
ch. A77hE] VOT7} Acfet Aol atglo] BE aatolA 71 2 ol
olH @Al olup A HE B0 A4 5L QE 0] 245

AEY0l AEstdET F70l AXMA Al Also] AIAEZ]7ER]9] AlRto] @2
Z2]7] fgj2o]tiCho and Ladefoged, 1999).
Aool2h AP 71ES AR -HARH2014)00M =F Ao wheba] w2y
&9 VOT7F "o = A45 < a1’y 22 Yepdoy & 23t 5Y3t
Axtoltt. o9 Han(2011: 252-253)2 A5 Yo ol & maf29 VOT o
Apol7b Al ZHAl 22 S1Al0] mef oA yEpdthal & Za} Aport do (e
(40.43ms)<R]732(46.1ms)<HA1+712(66.4ms)).

geoz Ao & AlF U Ha3o VOT ¥Hets AmeEd o

a

5-29>9} 7t}

|d

<

|J
o

glo
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70C  soTH Zﬂfl' 700 soCj 21}& 700§ soCf 2oL}

03
njo

74
e

i

_gcl-

I'E.’"Q oo

<™ 5-29> A3 gl shAte] Aol ohE miae VOT

<13 5-29>04 BEo] e VOTE Aldfo] ARl dA < ooz 1t
EPn, 79 VOTE 700i= &4 < ol4’, socjet 200j: ‘ol < Wi o
Uepideh. 2eln Ago] VOTE 70thet 50ciollA] 34 < ofd’o2 uehtn] 20
QoA ol < g’ o® uepdet. olejst, JEo] e mMajg VOTel Atolzt
EAR0R Qolulg Ato]lx] Lolus] 5] VOT ol ojs) t-28e U
c}.

<E 5-17> AIF Bl JE Afolo] o3t WS VOT(-AF 2

70tH 50tH 20tH
3 * t=-7.838, p<0.05 | * t=-12.352, p<0.05 | * t=-11.851, p<0.05
e * t=-6.647, p<0.05 | = t=6.964, p<0.05 | * t=-7.916, p<0.05
A4S * 1=9.125, p<0.05 * t=3.942, p<0.05 t=-1.125, p>0.05

(x = 89 =& 0.050014 g-2ju]stt

< 5-17>0lM B2o] miajge] g8ofl mE VOTY Aol
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Atol 5 AlQlsta fojulst AfolE BTh &, 704f, 50t atxte] Al ZHA] WA &
o BE Fy o] xpolrf Qlon, 20t 2hRpe] Fof FHgut FSolA FY
7ko] ZpolZb fojulgt Ao R LERIT

A8 VOTY #Alo] tisiAl Oh(2011)2 ovl= FojolA FA|A(long-lag)>0)
HqMgel VOTE g4 < qid'oz UeuH, gt=olo] 42 A2 VOTIA
oY < G R UEYHE Ag 27E VOTY ¥EE Al FHttoz e
AP 4 ot FAstich. 2ja oo w2t getdle Uehds Aibe oA
=9 VOT7} Ate]&/detAl(sociophonetic)® Q1Y 7hs/do] QAThal siitt. A
2 WRlolA VOTY Zol7} AdiEgt ofyzt dHo] mef 27 Ueide= A
Aeiet A8t 22 <o A QQlo] VOTo| d3Fg ulilth= Oh(2011)9] #

™ok

Flo

ozl

2) $3) B39O FO W3t ¥4

Ala e G A Halg 938 239 FO By BEUALS AlOEE A4
gk Zlo] <& 5-18>0|t}. 12ju AP HE AAIF Flo] <Y 5-30>0]c}.

<E 5-18> AIF W &4 o} WS F 939 FO: Hz)

35 e e
70d) | 50} | 204} | 704} | 504} | 20d] | 704} | 50d] | 204}
136 | 124 | 124 155| 152| 145| 172| 166 | 159
23.1| 28.1| 33.1| 32.1| 27.6| 25.2| 31.3| 30.2| 34.9

)
=

=]
AN
)
2

50) HiME2 REAes & e VOTE Ze dfd(pre-voiced) Hi5, vluA A2 &
e 7HA= DAIAI(short-lag) Mg, 2 & w2 7HAl= A#IA(long-lag stop) 4§
04 Al 71 M3z e ez g2iA Qo oS 20 Fdole BAA ﬂﬂJﬂoﬂr &
AA HAS 2EY] WEol Qi Eole AR HAsw DAIA mis, Ei=o
g BAAL BAA HAS te] WEo] Qltt. h=oj= VOT o 3te] ¥t 01]/\1“} Al
7he) Hafg PHEE AeEdttte AollA ol Aot UrEEJr. % VOT o] A2 =oflA

O_L




A shAte] o} Haee A 7bAl WA S0l RE FOo| ofs) wWuED], ‘He

200
180
160
140
120
FO[Hz) 100

<7 5-30> A& g G4 ehAr HAlE 29 259 FO

T3 5-30>4 BEol AF WA Wy sixlel Wil 59 989 FO U
3o g ol mek Ao BAglo] BE ofulat xfol7k Lo, of2fat
Aoy gAMoRE T gouigt Anwct 5, Aol @Al AF WA

AN

A
ub

-

o2 Uepdreh £2 9JAo] e FO Aol Gojujstx] orrt Eal
98 W 7 Aol ATk zbolA 3| LrERER] orort
Z owel oy ghalel MG 8 2g F0o| AN Aoz AHuw <a

T

5-19>, <J& 5-31>1} Zc}

<® 5-19> A% W oy ahxt WA $8 280 FO(UY: Hy)

3o 7L Ao

70t | 50t | 20 | 70t | 50tH | 20th | 70°) | 50WH | 20t

o
4

200 | 179 | 210 229 | 220 | 233 | 256 | 254 | 275

FH

AN
)
>4

32.2| 20.8| 29.1| 33.1| 31.6 54.4| 296 2’§.¢4"'H‘_34.6
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300

250

200

FO[Hz) 150

100

JoCf s50Cf 2004 | 7OC§ SO0 2004 | 7oOf sOCF  zoOj

<3 5-31> AE W oy A WS $ 539 FO

a8 5-31>04 BXo] A& WA ofy shxte] ol F Halg 3 wgo] Fox
g7 shAtet 7R 2 9 f3ol metie e AlgiollA fojolgh xholrt L
EbgS oA &elstlnt. &, Aldiol #AIglo]l AMFE WA o4 At He ofF
=9 Al 7Rl B f¥el % FOol ol HEE It out &g X0 o}
2 33 239 F09l Aol foujsta] 497 Wil Fed. AES. AN
&2 £ 239 FOR HEE £ gl o=z Hg Taln Wd /¥ HE
b Apol AT Ztoll 3A UERUA] Qigttt wheba] A& gl Jy Shab mjafS
9] FO= Alth 7toll & WHaEts Holx] e=rty gt 2 9
Az HA spate] 49 dEnt Aldio] #AGe] Hage] Al 7HA] U {Fo]
FOoll oJs] s 2oz yepgon, wE AJHat AltiolA F0Ql o] "H§g <
Ae < A9 wor et AF %Y HalSo $88sks 289 FO ol
‘ S < AL8'9] golat= A= Cho et al.(2000), AYE -HAXKH2014)
Yottt ogh, ALE-HZ4AH2014: 133-134)2 A& @A 70T
ghxte] Aol Fea Ago] Fshe g9 F09| Afo|rp g Aol
0% g FOgloR she o @AY §
2100 At Apo7h Qloh. & AFEe] A, AF ¢ 70t 3t
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3 o]y BEoAN ALt Ao asts R&o] FO Atolt EAMOo= gojn]
st 7Zlo g2 Ueh}r] g 2ol (EAd-4-8: 155Hz, A 172Hz: od-73L: 229Hz,
AL 256Hz).

Jeln Al 7ol $8) mgo] For Wy 93 WE 7
c}. cheh, FOol wste] ZAZt ojdat WAjo] WithEl: Aut GEhs e =
nRe Anch 5, AR WA G4 shale] A9 Ml $8 wgo] Fok 700
o4 2002 242 s7stn, oy state] AL 70004 200]R &4 A
st o2 vepge)

7te] Afol3 FOZ LB3tcty Z7Fstgict. 8hA]
Eol571= shAIT ofAls]

3 239 FO= 70tjollA 2002

=45 2 WePt fley, ofAls] ‘—%i%ﬂr Ase HEsiFE SFA DH= At
A% gAA Al

12129 $3) REF0E= A&

=]
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>
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=)

of @ef theA Yetites 2 e <o
Russell et al., 1995), 2XEo(Nishio&Niimi,
2008) SolM= F SRS e A2 FolM xdSow A
©.90] Fox o7t ZUtstn, oA sxte] A9 golujelA] Ztastths Bt 9l
o, weba HAS 8 R2o] FO ojA] VOTe} SUstA ¢lo] ¢/
g W om wolop ¥ Zlolth o2 EahA MASY SBA UM F2
FEL VOTY 29 2.80| FOr Aljet Yo me JPe wr o= 2
ou], TaAE A7l glojA] WrEA]l 919 Relgo] melslojor & Zog bl

2,
2
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&
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e
rr
.
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)
)
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70CH 50CH 20CH

I
njo

VOT(ms) //

‘53'{\:‘,1 \

<Y 5-32> AF Yol WA PN S Wat P

(]}
mjo

ox!
njo
v

FO(Hz)

A WodolA Haeol Al Al Wy S@e THA S @A VOTe Fox
Alther Aol BAIGlol Solnjat Afol 2 BEITE ol A WeldlH mHe 23
©go| FOrk Al b 9y §8 RES Wit Hold EHS AL A
o, g Welold mage] VOT: Wea A Aole] wiwo] QIAIYHChoi
2002, 31 2011: 45), A% WAL BT A Abo]o] Wo|e §oju]st
of, W0 A 7Hx WA gol Alcher Aol BAgle] VOTo| ofshA W e
che Aol e wolck,

A% gelold Alchet ol wet Mol VOTe $3 ©.39] FOrt £
Watsts QP Mol VOTO 7% Bt A9l Zolst Alchel] whe} ch=
A AR 5, 000l 200i2 245 3o VOT: A Uehti, 289
VOTE: A Uehdth. ol daa ofy LS paEs Augc. 101
TS 39 880 FOo| 749 Auo] wE atolrt medl, oy shxfo e

Ir
15}
ajo
=
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ofck. upE 9] Aol Uhg ket J|Al Pike] PO o|Fold gonz upy

AF Wl oat obEg Zolol Wau REWALE AhEE AAIG Zo] <&

5-20>olth. T2]v HHAHS TRE AASH Zo] <Od 5-33>, <IY 5-34>0]t}.

<@ 5-20> A% Wl shaf] AlE obEee) 2o ulw(e): ms)

& e
70tH 50tH 20ty 70tH 50t 20ty

whzk 4-3E 77.02 | 71.46 63.98 98.61 98.66 | 103.87

o (E b)) (18.68) | (14.65) | (16.31) | (29.03) | (16.61) | (26.13)
Al 714 T3 64.07 | 47.83 54.80 13.81 15.03 15.74
(EF8AH (16.57) (9.29) | (14.12) (7.92) (4.58) (2.51)

whzk -3E 81.11 68.24 64.98 | 111.41 97.50 | 113.85

01] (EFAAPH (18.48) | (11.73) | (14.63) | (23.50) | (20.28) | (26.57)
Al 714 3 60.40 50.77 64.46 14.36 13.80 11.85
(EFH 2 (12.15) | (13.61) | (14.61) (6.80) (8.22) (3.93)
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<I% 5-34> AZ Wl o}y ahte] AopE opag o] ol
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3ol 0.83ms o
_]

o] 15.74ms, 50tf|= YAdo] 5.6ms Aol 7.71ms, 200=
= XA doloA /A

o] 3.74ms2 UERGTh &, 70tjo]A 2002 242 opE
/9 /m/9] Ao} ZolE S U & Qo

olzigt Mt Zte] Ajol= ol SR} BZoAA ZEAOog AMEC}
78 F3k0] Zo] xfol& QIgt /A/9F /m /9] WHo] AN R {ojulgtx] gojw
7] 9ol t-A & st ZubE HolH ot <& 5-21>x} Zo

N
gt

<®& 5-21> opEg9] Zolof] mE /A/ /n/of HE R

Al 70th 50t] 20t
4 34 o17d g3 o17d 3 o173
opaF L7F 7o * * * * * *
71Al 17t Zo] * * * * * *
A Aol * * * *

(+ & 9] 88 0.05014 §ejnjairie Zolch

H 5-21>04] HTo] opd 3t dojet 7|4 q17ke] dol2 npEgo] = THA|
g fol HEEHE Ad e SEFe FUdT 4 Ao SHRT opEE AA
dolof F 70thet S0tfoM = & 7HA] 2 Fgol HEEAR, 20009 L
A/ /2/9 A Aol nhEgY & VHA B {30l WEHA %e e
LFERS T A5 el 7009t 500 shAtolAlM obEs Al Aolz /A/eF /x/7h
Hagots 2= Cho et al.(2000, 2002)0142] Aot F L5t
SHAIRE Cho et al.(2000, 2002)0lA A5 F<d obE52f RAl 2o
e AQJet opd #3te] Aol npEge] & HA ¥ RS ¥EE o
+ it 239 Aatots Afo|7h ot 219 Zut, npEs ZAojolA 714
Aleler opd A7ke] Aol= Aldiet JEo dAglol ks F 7HA ¥ /9
7

o

27

_]
AN—
Atol=,  70th(dd: 21.59ms, ofAd: 30.3ms), 50th(&A:
). 20cH(d7d: 39.89ms, oi4d: 48.87Tms)2 4% A
= S WEE 4 AARL HwA xpo]7h A2 70thel 50T ofl Ak
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°2 Qojuj3t Atol7t UeRATESD o gol, 714 J3te] ZolzE opEee] & 7t
AW 9@ WEY 2 Ao, J1A 2719 o] Aol uhE pzhuhe W

AX
=2 70ti(dAd: 50.26ms, o§4d: 46.04ms), 50i('F4d: 32.8ms, o§/d: 36.97ms),
20C0(g7d: 39.06ms, o74d: 42.95ms)2 4= Fojt: IS HHch Cho
et al.(2000, 2002} A% A OpESo] ol Fo] 7|4 7o 2
S
=

AZatx ora

A% WelolA obEge] A%, b o] Zojet A 27ke] Zolo] JsiA
A/ /27 EEEE e A 28 glo] BEAY Ayoln, 7

M BHEE 1Sy 234 543 2 Aolot. o]Fs]-olsd

Ol

= /A/9 /m/7t R e
hu stgich &, 200) A2 Wl sAbse] A9 npggo] AA| 2oz T shA @

wusr] Lot obe welrh six|g obre AA] Zolo] ols) A%
upel 70cet 50T} ERke] A A/t /»/7h WiEsEhE AlT) 7 Aol R 2ol
& % 99tk =, A& whel 70thet 50te] A9 ohrgo] £ shx WA §¥ol

HA) Zol2e welo] Uehts E4¢ malth

1
i)
>
~
>~
N
i)
~
*
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N
N
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g
z i
)
2
2}
2
ny
o,
u

2) 0HS 33 .39] FO W3} P4

A% P S} 0S¥ 989 FO BRT BEUAS AUEE AAG A
o <& 5-22>0lc}. 12T PRES TE2 A 20| <1y 5-35>0]ck,

51) Cho et al.(2000: 132)01 A= 89| Y4 axt Fofl 2ol Al ol2igh ge
ot sect.
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<# 5-22> A& g9l ofAe) npEg 28 259 FO vl (T Hz)

He Ry
70MH 50t 20 70MH 50t 20
o FO 148 145 153 165 141 150
*é E&=Axt 20.1 17.9 17.4 22.4 15.7 22.1
o] FO 209 246 266 235 237 258
g E&=Ax 32.3 26.1 28.1 32.9 27.1 38.5
300
250 -
200 -
FO[Hz) 150
CRoes
100 + W C‘H%
50 1
70T} sory 2oL}

<3 5-35>014 BSo] AlE Wl WY shte] 9 ob e $3 R0 Fox
00k /x/ < /»/ 2 UERYD], 500kek 20ths /A/ > /m/'2 Uehdt 3
2l A% el ol spate) 249 70thet 50oi: /A/ < /m/'2 UERD], 200
L/ < /A/ R GET B 9F T 39 2.39 FO Aot ojg A o

woll AMCZ {ou|eh Ao]g Hols Feuh Amun thaat Zot

- 190 -




< 5-23> npEg 28 B39 FOof o /A/°t /w/9 HE o R

Al 7004 50T 20t
g8 3 47 = o1/ 3 473

* * t=2.482, t=3.625, t=1.438, t=1.418,
Fo AN <RI < p>0.05 p>0.05 p>0.05 p>0.05

(+ & 9] 88 0.05014 gejnjairie Zojch

<E 5-23>014 Wo] UPEg ) wge] Fok AIF el 700) il st

Aot g 83 b fejujgt Alolg WYtk & AIF ¥el 700) SAEL

9% /A9 /n/T FY 220 FOo| o) WEsT e ¥ 4 Atk o A
O

= AF g G SRk F(50t~70d) RS 23 =29 FO7t /A/ < /m

oje} Zo] A& W 70t G FHAte] F¢ ohEg 83 239 FOF upES

Hollr e 54 DAolX|gL, 5009 2002 &4 ot

o =0l A& W 504, 200 G EAES o

& S8 ©gO FOR /A/9 /2 /5 HESHA] Retohs AT 1ke] xlolZt QliTt.

29 TR BN i Al

oiet g wg el e ok Zo] Ad 4 Aok AlF wdox opE

F2 Aloier gdoll wAglo] opE 3k Zojet 7]A] #3F

ol Fd&°l BeEY Ay, 7|4 #3194

olx g0l ARt 27 UEt. 194 opEg AAl Zol9 A% 70Hiek 50

o SRTIAIAN T fEE = S Bloh ol B39 ohE %UJE} 714 47t

Zol7F 70diolA 2002 4% FolE1l, F&9 U 7o ol 70toA]

20012 45 SolUA, B F4e9 Al Zolrt 200 M= fARH Y
BF7] diwoltt.

OpAre S8 220 F0o] 7L 70tjoAEs dy BE £ JhX|
o7t Yebg=dl, 20di2 245 oS £33 229 FOo oJst ¥
WetS Holn], 204 of/d 3tAte] F¢ 70tfjet ARt et
opxjEre g Al w200 ShRpoAlN L EE 0PEEe 53

[©)

- 191 -




el 200) At AN Uehts 2wt A9 SAsgt. o2 S Bguw M3
Wt ofe} oPSOIAE AF Wl 200 BAfolAA Hol: S S| A
2 Wl 200) statet GARSHA UERtE 212 diE ohAle) 9 9 ot wgow

Qg mEolo) Qo] WdE oz shHEch AE Wl stabrt wakel ohEeol
=42 sty okef <& 5-24>9 2k,

go r
ot
i)

m

<E 5-24> R Z 9 sbRto] opAFSo] why o wid o4t
A h 70T 50t} 20th
e g oA g oA g oA
o} &F
;Lj s N/ < [/
71 Al
710] ;‘U:} e Jm) < Jr)
AA|
- YRV
S8 RSOl FO | * /m/ > /A/

rr
Jo

o] &5 0.05014 golujstrte Eolch)

- 192 -




)
i)
=2
o)
rr
=
R
o
re
£
]
gjo
1o
gjo
o2
)
dm
oX,
15
rE
fo
oQ
0%
=2
i)
ol
=
o)

S

)
i
S,

otur] sl AM ARt +AE
P

=
2 Ediz VOT B« =us AAISHH thg <& 5-25>9F <Oy 5-36>i

<@ 5-25> A& g F ebAr ool Zo] Bl (T ms)

70t 50th 20t

Hg | A8 | wE | A4 | wE | A

31 31 31 31 7 7
e 4351 32.89 42.18 36.49 4258 43.75
o (121D | (12.35) |  (10.52) (7.36) | (11.14)| (12.65)
A 31.08 10.65 29.67 10.50 27.11 10.25
(9.14) (355 |  (12.33) (3.26) (7.24) (2.71)
o 57.71 64.66 52.30 61.65 48.53 59.55
T (1353) | (1757 | 1232 (1532 | d1.82| 1282

- 193 -




140
120
100

80
E0|(ms)

700j sofj 20C) | 700§y sory 2ory | 7or§ soCf  2omy

EE o Ho
[=] o0 =]

ROIERY w74

<13 5-36> AlE Wl 34 g wEgel 2ol ula

<33 5-36>04 BEo] AF wA FA
o] 7y 7o) Zol7t "HES < B < Ao et 121 o]2idt Roj=

j_?_l"
X
©
N
(0]
z
I
=
i
N
e
©
)
A
b
(0]

% EAROoR Gojust Zoz Uehdth &, AE W JGA Sixte npabg ol
Al 7R B R@S o A3E 1A g9 Aolol ofs vt e S
wolgh ey ohE39 B4 5% F obE 3t 714l A7) o] RpoloflA =

AT 2F Abol7h E2jidet.

WA oS AA Aol 704ioA 2002 245 FS2 AA UET(
76.4ms-78.67ms-86.33ms), 222 A UERH122.37ms-113.95ms-108.08ms),
Beut 24g 7t g FA| Zolo) Abolst Aobalck &, AlF wel 70c) Wy st
Atel e wWew 2gel mpe A oo Abel: 45.97mseln] 50TH:
35.28ms, 20ti= 21.75mso|tt. o 7to] Zol= HFolA= Helrt 371 A
9 AgME 70dold 2002 4% Foltk e A & 9
(57.71ms-52.30ms-48.53ms). 2212 7|Al 17t A
2002 242 =7151H(32.89ms-36.49ms-43.74ms),

- 194 -




RA%E W ol Bt Mgl Wk gAe Lotws] Ysh %A AAT SIS
2 Edi2 VOT H+3 ) =85 AAlstH o3 <& 5-26>3F <& 5-37>3F 2
o},
<& 5-26> A% W o4 Ext mpEgel 2o Bl Z(FY: ms)
70tH 50TH 20TH
a2 | A4 | wZ | A4 | wz | A
e I O e S N S I S
e 34.78 33.41 36.71 37.76 36.76 52.11
°r 975 | (1419 | (11.48)| (10.43) (759 |  (14.71)
o 25.14 10.17 24.94 10.70 21.43 9.21
°r (7.79) (4.33) (8.31) (2.70) (6.20) (2.87)
o 50.47 62.33 54.71 55.63 42.73 67.10
T (10.73) (15.91) | 1067 | (14.65) (7.61) | (13.98)
120
100
80
L0|(ms) B0
40
20
1]
500 20CH | 7oCf SoC§ 2004 | 7oCH SOCK 200K
2 ze #He
BOFERZE w7427
<3 5-37> AF W olA At wpLg )
<3s 5-37>0A B%o] AF wA o/
29] 7t P7) o7t AL < BE < A




BE SARCR {olujet Joz eyt &, AF g o4 sRte Al gt
Aol glo] mpagel Al 7hA] Wi 9@ ob 271, 714 77re] Zolo] ofs)
walche S48 Wk Jejy magel WA §

Zo] Rtolofl A= At 7t Apo]7t =2idtt.

WA oHEE AA Zole 704iolM 20tz 245 Fs2 AA HEY
(68.19ms-74.47ms-88.87ms), 2422 FA UENH112.8ms-110.34ms-109.83ms),
Bk A P S AA| dolof Atolrt Aoprlct. &, A& ®d 700 o4 sf
Ao 4% ¥ A4Sy e A Aol Atole 44.61msoltf  50C=
28.87ms, 200 20.96mso|C}. OpaF JL719] Zlo]

7] AR AgolME 70dold 200j2 &4% FolEk e AT 2 U

rr
o~

=2
(50.47ms-54.71ms-42.73ms). 2] 7]A 3719l Zol:= HLoAx 70Tfof| A
20012 242 Z71510(33.41ms-37.76ms-52.11ms), A2oA= 2 BHstE HO|

A grerct.

ol 2ol A% el WA ol Wk o] wrE Abolst gloo), A
ol wketAe Afolzt Uehget. &, Fge 70tjolA 2002 242 Aojx|1, A
22 FoldA WL A9 Aot Foltk L =AY 4 9k of2idt AR
2 FUT YAH JUES o2 WAL el PP AR wefolth. WAL

o VOT= 7004 2002 245 39| Zolt Pojaln, 2439 ot ol

AN g 83 719 Atolrh Folek A %A Eelstc
. A% Wl akato] A9 Alther Adel wAglel 7t pzie] Zejet AA|

3%
Zolz g Al 7HAl B ol HEHt= Aite Che et al.(2000: 121)
ol mpEZe AAl Aolz+ HWIw F2ol WEEA A=ttt & A Xpol|rt
ot 2 Ao Aut, opEZo] AA ZoloA BFEat FS9 Abolrb 70t 20
dioll "lsiA A7]= SHAIRE o{Rls] WHo] Jhsstohal UER|(E et F29 Al
o]-F/d: 34.67ms-38.5ms-48.97ms; o4d: 32.88ms-38.83ms-58.23ms) Tj=0]
C}.

- 196 -




A Wl G shah g 3% 299 FO Y@vt EEHAE AR AA

T O
St Zlo] <& 5-27>0|th. TI2]1 HAdPS TRE AAISH Zlo] <O 5-38>0]C},

<E 527> AE WA 9 g mpEgo] FO(Re): Hz)

3 A A

70d] | 50 | 20c) | 70d] | 50°] | 209 | 709 | 50 | 20t
137 127 125 160 | 157 149 164 173 162

16.3 | 13.9| 18.8| 23.4 | 23.6 | 22.3| 23.7| 23.9| 28.8

ol
SN

=]
MN
)
4

200
180
160
140
120
FO{Hz) 100

700§ s50Cf 2004 | 7oCf soCf 20Cf | 7oCf s50CF 20y

g0l A A W el wasint e 5

hgoE AF WA o}y sha wpa




B2 AAIRE Zlo] <& 5-28>0|tt. 12 FuS E=r=E AARE Zlo] <1F

5-39>0]t}.

< 5-28> A& 9§ o ehAt mEZo] FO(EH: Hz)

3

o,

B Ae 7e
70t | 50 | 20t | 70 | 50 | 204} | 70} | 50t | 20H

192 171 212 | 221 | 203 | 248 | 231 | 242 | 274
22.5| 23.7| 23.8| 29.7| 37.1| 26.7| 24.5| 27.8| 45.2

o,
Ml

m
MN
)
>

300

250

200

FO{Hz) 150

100

70Cf s50Cf 200§ | 7oCf S50Cf 200§ | 7oCf 5004 200y

<O 5-390)4 BEo] AlE Wl ol ehate] HAS 33 280 FOL BE
We < AL < Ag'0E Usie SAMOR B 99Ut Ao} Uehgrt.

%, AF g A8 SR dee Aol SEEHA g S8 259 FOo 9

o TS Al ZPA] g Rl WHHE S92 walrt

opE 2 71A E aPEE AR Zol)oll oS



o] Fool olsiA Al 7HA]

oo

2y

dolgt &

=T
=
o

s

JJ
%

B

1o

K

20T

50CH

70CH

olo

|

oln
o
=)
N
wv
oo £
K
=8

oln

my

FO(Hz)

KH

<72 5-40> A

A% ol

A
Ju

Aichel A Eol A ekt

L=
=

ik

ol=

I 25 HERA UE

FO 9J5

700l A 20TH

2O
L=

et =

VOTo] s}

4=

o
- I

o= ueht

&
°] FO

gulx] O
=2 o Tr

Al 74

Al ZHR]

‘;‘.
L

AL
__OO

|
o~
o~
—
1



of A7 BHe AF WA Fue] S4W ofF FolLo PN S|
o AW, AF P 2 AAS ES

- O

5}
g 200, 500, 700 sHAbE Hide

Aag 2% Fol, JEi Ao
2 A% Wl 9Rgu ok Foheo] 33 S SHL BAstc /E
e 2% S4EA dPS0] URg FoA ¥R Holk /.. /% /. 1/
of Aol Wwaold Ar] WEol FAM MA that Lo REFES AX
of, o] AROIAL FA| RO We} YA ATSIACE EF AF WA A3
g S0l I AL A9 glon], ML dstel 249 AR} ol RolA
7] thgol o] AFolME off Aohg AMyto] AM S 542 Astact
Aol AgE AR 200, 500), 700k AE W eate] $4L Hgsto] W
23t HolEl2A, o] SAolA B89 RUE xS FYste] TR U P
S wAsIgon, Fojgel Zoleh VOT, ¥ 229 FOZ 3 Aol W

SAo] ofs =olsteict.

Az Folq ©egat o Ao

WA AZ U gwgol AdE S48 gorslw theat 2ok AR Wl 200
state o] BAQlol 7Hel wwg AAE btk 500) stabs AEo] me
Atolg woler, o4 state] A /- /ot /o/, /A/% /1 /5 FHstA| Lato]
200] et £UE 77He] @R AAE btk 1y WA st /- /8 /o
/9t F8stol mestu], A/ I/ 3t st xgstol & 9o wrg A
Alg shAlck 700) SAke 500 A EhRbel opEbAlR Aol BAglo] 974
9wg AAZ Mk g At} zto] UERte drg Ado|Ae] o]t o]
/- /9] &R olwet /4 /9t /1 /9] T8 olRo] olaf AL EF, oS ©

a5 dolle /— 1. . /7t At JEo] mhet /gl AfolE Holil 9l

=

rlr

32 Falshy
ol E3 AT Yl Al o] BR AA AN 280 050
St 3, 70014 20002 £4% /- /7h SFA Bg B

A5 UER W A2 019] PslA /17t 3 Mg Ko

fru

- 200 -




aeln /a/w /- /0 s DA
Afolof Al dFe] B Fo| FAH
o9 AR /- /9 Ao AF ¥ dRg AAY
Zoz 2 4 9tk &, AF gdoA /1 e
glo] dold /1/ oA /A/R9 2& FSo= Qo] A4 2g AGoA & 25
o] R et doll 4 & AFY sREHO] FIMEUL, o] F 45
AslA /- /7Y /o/E olEdhe Bg 459 dAME £ :
AlE A 200 SAMIAAN YE U= /o/9 A5 /o/9 s 2 Adxlog <l
o, & 2o SR wg oAl 1Ee 5009t 700 SHAtee gl =
o] Ao YR|2 FHEHT. EF, Mg LAdANe FASHA /—/7F 2002 &
] o]Foto] AL = Ag &lstArt.
Ado] Qlo] RA|FAQI Atol= A LpERGTE 4, ofu] A E
oA &% At MF K Hol|A S-S AL oA
It 2uoA = AlE B oA FARE x|at 5
Qb R|AolA TR Ao Xfolof| tisfiA AmE ot 50t 3FALS] 2o

Fastach AE Wl el ol2igt Al
97 AM)e FAY 4 Ak I ol

32 #usp) 9

roh r_&

r&v

ol

Aol A Az A

o ol Qi Ao

I

A9, A A stabe /A/9 /V/, 2RL /- /9% o/t BRIIA e )
92 AAS /KL, Sl A9 ShAte o] eSOl ¥R7t ololq 200) stat
it e 7} 9mg AAS JMIcs Afolsh ekt 700) shAke] Ao
gy ms FARF Alodo] Abe shate] dmgo] Ad oRaol set A|olo] Abe g}
SOl wlsiA B4R AU A9ich olajst Ko afols elx|Qluto] ¥l
© Afo] 9 T2 Qg mEolo] I Abo] TRoR sjMED], o olrt AE W
olo] sk9) 7Eo] “FAR Ao} o sot Ao o2 d & ks JHsHS AlAb
gic},

Aol Ao mey oppte a2 opak

- 201 -




2t vlwstict. WA HMSo Fe Adier g ARl AlF gddA=
VOT9t &8 =39l FO= Al 71 &4 fgo] HaE . 213 Ao w®ist
FgolA 70tholA 2002 245 F5o VOTw ZA uWebdi, A459 VOT+
A UEET. ol 40 ofd ERoAAM #EHe 2o s 9 &2
9 FO= o] et AfolS ER=d, o/d shrte] 48 70tiolA 202 24
5 R zoAle A¥EE BAen, g449 4% 1 vz Hoixes FFE
Hooh ol=iet miaig VOTS Weh 2 As FAdollM e 2ot FAfstAAIR
olz Bal A3 Aozt 7oA 20d2 45 S0l go
of Mg g 200 shAkebs 29 AlF W 200 ebAte] e e A0
VOTo] 9Jsf MigE = Apo]& ot

]

_,_‘
;O
rr
_)«{'_l‘
)
pa2)

A WA b £ sbAl Y e et el wAglel obE 7
2 Zolek 7141 27k Zolo ejs) Witk U P7te] Zolk Fgol Heu
o} 2o, 714 7] ol Wgol Aeuct PA Uehgeh aid] AA Zolof

A weu Aee 200ieks @@l s0ujet 700) ShAfol AR WEEE A u
%ch. ol Wo) oh Prhut 74 P7ie} Zolst 70cjolA 2002 4% Fof
1, 720 o 77te] Zolk 70tjo4 200j2 242 LoluA, Wedt 7
of FA| Zol7t 20thol ohA: SARSHA UERY] iRolch 2eju opEe 53y
B89 Fo 70t A9t W =% % shx| WA §30] Aol7} Lepton, s0c
9} 200§9] % ¥ m8o] FOR WS g0 WHEAL o

o},

A% Wl ohgo] A9 Wy 83 719 Aot Zold] s BF wWHw 9k,
p

E
r
FD
l'l
=
)
©
oX.
EE
E
L
m
L
iy
>
R
o
re
1o
Jm
oA
|o
u
i
4>
4]
0
)
g,

olo] WEA s} mee 0o 200z 24
259 AA Zolt Zast: 842 Bt of
SUsITh 22 0 Mg $9Y 2L Fok Ao
AN 2o Al FbA] B 53

of AT AF Yo ©w

_t__L

%
= fajeo VOT gt w
I}

1, 0% golgel SN SHe mobsi
AT AF P9 85 MY 4

- 202 -




qoz worstiict Ao olo|g shAlch Eah Wl
3 oEAS A7) s Achet 4E 281 xolg mejstel oitw atals o
oz o4 REE TESYCN, AMsHE AA Wel DBS Sudcks Mol
© oo} oich. 3, J|Eske ARSI Do) £U HPAE Yo o)
AHeg el A5t mojstetks AolAw oojrt gt
UM A1E AFORY A WA GRS ofF oo ofsf =ol2
_/;\__

sisto] O Aut=E AME Alslo] Ao} wlwdh

A3 Atz myo 78

o
o
=
=]
[e)

2a)
ol
ol
o)
38
rr
)
A
{o
A,
N
)
)
Ql
o

3 2t AEs
Tt A 58], &R7F BAsts /- /< /o A /A /% /H /00 Jigt A
ZF A2 AAlRITE, ol 2SS9 ¥RV 94E AVIE 2o AEs] mod
4 Q1S Zlojth. E3E o] AtolA= 20thet 500 12ji 70t AdiE FESHo]
A5 AlSYst =, S0l gwste] A ol 43 olFoRs e &
Qlstitt. webA 500 2o Ao, & 40thet 60t ofAtS tide= oF A=
Zasl Zelck. 23i o] oA tider 2 g=2 oF HXl9 =
Act. o] AN gt w8 ¥dS sk, VOTF 298 235 FO 9
o et 234 HrsS AEsM AF U =9 548 #E 2avt o
I AE g Yol et=ofY g A FAdSHe] vuE oM AF g
Rto] Zte= 542 A2 Tart Qo ol 25 AFE Fof = Aol 4
A R A9 Bgo] ARz d9E 4 VIS BT

- 203 -




o}
of
ol

o3

o3

o
o
Mo

o oA

(o]

(o]

i

M
rk

1986. "MF= A AE o]
TA4) 5. 1-20.

1988. "TA|& WAAL,. thd: shady =

2002. "ol FHF do] Hsk QAPE AR AlF gAd A} ARE|e] Wt
BE Oigk =ALT Toolst(=o8he]) 40. 139-170.

aju

A7 rerebReh (RlETieta gebe ekl

=]
L

<
I

BV

2008. “AIZ W - o] A Wa QpAL” TElRelo] el (s2elol pat
3]) 65. 55-74.
2003, “HOjAIE Wl @reol 8% SASA =4 AP rgRddog

&t (h=2oj=sts]) 30. 5-20.
2003. “dAf=olo] mSAAL} 1 wste] wigr” T=ojsh(=osts]) 41.
59-91.

U DEFLEA T 2000 TLHTE, e HREBHAL

2004. “Correlation between VOT and FO in the perception of
Korean stops and affricates.” A20jjstn ot AAper] =2
2010. "Al& YA Aojx|2jetA] A" A|Fojsti ofsted viApsie]=

|}
L

2005. "AF HAAM /- /Y FFEA TAojmEtAE (A
33. 23-36.

2006. "A|F yAtAte] AdiE 200y, 500, 70t TR5O] S¥AMut &
& AL TAojapstA L (Ao utste]) 39. 125-136.

2
I

ste]

~

WUAHIOI% 2007, “AE W stako] AchE(20d, 50cH, 700H) olF =
2o 2% BAY oF 28 A TSWS(ERSHUNL) 14
99-114

WAL 2014, “AE Wel sbabe] AlchE(200h/50th/700H) of

Bt EstALA) 44, 123-144.
2006. “AF W DR AGFo] BB T

- 204 -




(TR I0jata]) 21, 261-274.

AT 1980, A WA Bg A SFEAM TAPE uPF rdeE..
289-297.

A% 2007, "W|¥eweatet Lo AMek” TAITEY (F1EHets]) 103, 143-165.

227 1997. "Zojo] Aol ThFH SWIA AR e (haedata)
33-34. 11-22.

sl7el 2004, “AA7} 9o Wol.” Ao (FYTOATY) 14, 45-67.

Sxl@ 2011 “Ag A9 Al 2 /A/9 /1/ 289 BUE £ TARoln

S, (gt S35H3]) 88. 295-313.

WA 7E] 2001, THASAE . AL EfSAL

SRR 9] 1999. 84 ©Ho) e Aol WSO LA SH: AN E4g
FAoR . Teyut (38 uatal) 5(2). 139-159.

Hul7 2002, ‘@0l mgo] VOTo| #at 83 SASH AR Ao me
VOT ¥ol2 FA0=." relojed 7 (] etjsh Qlojela]) 22. 27-45,

o
EHAA L M-S AEAIEAL

H%9 1947, TAIE

s 1992, TAIRE W] EARA A7, A2 AREE}

AR 2004, “FHEo] g 87fo] Tjgh SAEA: FI/F2 B8 A ek
~% BAlOR TEIESrelalx| (5 S aksla]) 23. 454-461,

189-213

A410) 2010. "Bt Wolo] UFSHH AT BF A%olo] 8L FHOR
2oyl (Zo]sla]) 58. 231-254.

299 2012, "PAIALY VOTY 35t 289 Aoy, relolnstd (2l

o] 15t3]) 60. 149-168.
. 2005, "Rh=o] g "o Z7t wisto] et AEIgeH A A

st oistd HAREHY =&

p T

op>
o2t
ok

ARG 2012, A% ot @R go] that 83 A

(3F=2ojsts]) 56. 63-90.
ARG 1997, "BE-AFS-T-E AZAOA A9 £ SN
2.7 TS st (St=3 g utats]) 1. 55-81.
AIA]Y 2000. "HAa2]o] o|sf,. A& TH=ETFAL.

- 205 -




ARG 2011, TgE=ol9] Tae]y A2 XAl wek

oF&d7] 2000. “On the Lenis Stop Consonants in Korean.” To]ard 3L (A]20)
stw olojmaed) 36(2). 361-379.

Y 1991 RS YA SFA ST WA TeUd R, (YEty]) 1.
79-93.

Q27 2009. "Wet Lo wE o] mWAgo] VOT 3t Wah” raraaiel 24
pst,(fh=3&7dsta]) 1-3. 39-48.

Q2R 2012, "R 3 27 22 wsto] diet At dEe aih gh=of
o] A7 FAdojAR (F=didolsrs]) 28. 531-553.

QXY 2006. "BEAIFTY AR L. TEAFTA] (EAFT). 959-971.

0|78 2000. “=ol9] /x/& BIAZF AGU7L” Tofet (o] o}e])37. 65-95.

o]7]\& 1969. "FAI=o] S&E9 AwAl” TATEE (X1TetE]) 32. 127-146.

ol7I& 1977. "AIF Fof ook wAR o AL YA, ol¥T. AT W
EjStA}. 227-241.

0]735]-ol 5 1999. "gt=o] Fupdg; FupEge TR 547 Tghaold (3t

=ro{&t3g]) 10. 47-66.
o]7d8] 2000. "=oie] /A/=
o]z 1957. "MF= FA

3. 39-193.

A7 1998. "gt=Ql SFR}e]

Ta(F=diQioles])

BTt AL THolet (Folata]) 36. 65-95.
FEEA AT TEYSA (AAINS D Rt

et=o] g0 et S
17. 41-56.

ol 59 1996. "o} SAIst,. A EfaAL.

ol Al AlA g 2007,
A&7del 48R xfol.”
ARl AIR . 2010.
A=
369-388.
ARl 2011.
A Y ==
2| 2005. "o} W3} o
% 2002.

A%
A
5 o

O gl 200) BhAbe) ©Rg U@ ol terd

‘ol WSO WA 9 KA Uepts
gl @

YT 7 Yo HDE wpgoz

“Zo] olF Aoee] SYA

&

‘A o] Taejo] EA|A

O]
Rt=roishy(§h=oiata]) 36. 289-314.

o 7t i}o]:
ral) 4

&)
=L

L
Am
ox.

g o4,

1 AE
wis} -

- 206 -




5

AAE 2

o

a

‘HEE YA 2

1988.

S|
o =2

¢

ok
H
oF

Tor
—t—
=T
o

or

y

B 2L Ag 2Pl
Eanll

1

=

A

o A .
94

ro
a

=
=]

315
1o
1=

5]

=
LA

A
179-189.

454 2013, °

A

)
Eia

A

r

1995. TA|
209-239.
1972.
42-53.

o
AZEUAR E 2009, THIFOIAAL. A% AR SEAIA

=
42 2000.
s 2002.

Py S|
&

o
57 2014.

VS|

%
J
oF
Tor
—_—
xr
o

Tor

&

Tor

wm
‘_o_l
o
T
ol
(I\_
Tor

ok

S

——
110

1964.
43-52.

k=

Gk

T T SA|IE, 17. 97-107.

HEE et

1970.
9-19.

1971. ©

k=

k=3

ﬁ(;s]
ﬁé]

]

Y
o

O:

=
B

=1

1985. TA|Z g

k=3

a1

UNE R EERE

L2y [Nas

TEAfE RN, 5. 20-5.
- 207 -

= .

=
= .

NS
TR et s
SEAH,

S

A& E

NEETF 1913
INEET 1924



Bradlow, A., 1995. “A comparative study of English and Spanish vowels.”
Journal of Acosutic Society of America. 97, 916-924.

Chambers, J.K., P. Trudgill 1980. Dialectology. Cambridge Univ. Press.

Cho, Taehong, Peter Ladefoged. 1999. “Variation and universal in VOT:
evidence from 18 languages.” Journal of Phonetics 27. 207-229.

Cho, Taehong, Jun Suna-Ah, and Peter Ladefoged. 2000. “An acoustic
and Aerodynamic Study of Consonants in Cheju.” Speech sciences
7. 109-140.

Cho, Taehong, Jun Suna-Ah, Jung Seung-Chul and Peter Ladefoged.
2001. “The Vowels of Cheju.” "¢1o}, 26. 801-819

Cho, Taehong, Patricia A. Keating. 2001. “Articulatory and acoustic
studies on domain-initial strengthening in Korean.” Journal of
Phonetics 29. 155-190.

Cho, Taehong, Sun-Ah Jun and Peter Ladefoged. 2002. “Acoustic and
aerodynamic correlates of Korean stops and fricatives.” Journal of
Phonetics 30. 193-228.

Choi, H. 2002. “Acoustic cues for the Korean Stop Contrast - Dialectal
Variation.” ZAS Papers in Linguistics 28. 1-12.

Docherty, G. 1992. The timing of voicing in British English obstruents.
Berlin: New York.

Fant, G. 1975. “Non-uniform vowel normalization.” STL-OPSR 2. 1-19.

Han Kyung-im 2011. “Acoustic cues for the Korean Stop consonants
produced by Jeju Speakers.” "TojutstA L, 57. 247-260.

Han, M-S., R. S. Weitzman. 1970. “Acoustic features of Korean /P, T,
K/, /p. t. k/, and /p", t"t, k"k/.” Phonetica 22(2). 112-128.
Henton,C.G. 1995. “Cross-language variation in the vowels of female and

male speakers.” In Proceedings of the 13th International

Congressof Phonetic Sciences. Stockholm. 420-423

Jessen, M. 1998. Phonetics and phonology of tense and lax obStruents in
German. Amsterdam: John Benjamins.

Johnson, K. 2003. Acoustic and Auditory Phonetics. 2nd

- 208 -



Blackwell.

Jongman, A., Fourakos, M. and Seremp, J.A.,1989. “The acoustic vowel
space of modern Greek and German.” Lang.Speech 32. 221-248.

Kang, Yoonjung. “Voice Onset Time merger and development of tonal
contrast in Seoul Korean stops: A corpus study.” Journal of
Phonetics 45. 76-90.

Kent, R. D., Read. C. 2002. Acoustic Analysis of Speech. Brand: Cengage
Learning

Kim, Chin-woo. 1965. “On the Autonomy of the Tensity Feature in Stop
Classification: with Special Reference to Korean Stops.” Word 21.
339-359.

Kim, H.. K. 1980. “An acoustic study of the Cheju dialect in Korean.” "¢l
o]y 5. 25-61.

Labov, W. 1990. “The intersection of sex and social class in the course
of linguistic change.” Language Variation and Change 2. 205-254.

Labov, W. 1994. Principles of Linguistic Change [ Internal factors.
Blackwell Publishers: Cambridge, MA.

Labov, W. 2001. Principles of Linguistic Change I[I. social factors.
Blackwell Publishers: Cambridge, MA.

Labov, W. 2010. Principles of Linguistic Change I[II: Cognitive and
Cultural Factors. Blackwell Publishers: Cambridge, MA.

Ladefoged, P., I. Maddieson. 1996. The Sounds of the World's Languages.
Oxford: Blackwell.

Ladefoged, P. 1982. A course in phonetics. 2nd edition. New York:
Harcourt, Brace & Jovanovich.

Ladefoged, P. 1993. A course in phonetics. 3rd edition. New York:
Harcourt, Brace & Jovanovich.

Ladefoged, P. 2001. A course in phonetics. 4th edition. New

Harcourt, Brace & Jovanovich.

- 209 -



systems: the role of perceptual contrast.” Language. 48. 839-862.

Lisker Leigh., Arthur S. Abramson. 1964. “A Cross-Language Study of
Voicing in Initial Stops: Acoustical Measurements.” Word 20(3).
384-422.

Maddieson, lan. 1984. Patterns of Sounds. Cambridge; New York:
Cambridge University Press.

Maddieson, lan. 1997. “Phonetic Universals.” The handbook of phonetic
sciences. Laver ]J. and W. ]J. Hardcastle, edit. 619-639. Oxford:
Blackwells.

Martinet, Andre. 1952. “Function, structure and sound change.” word 8.
1-32.

Martinet, Andre. 1970. “Phonetic and Linguistic Evolution.” Bertil
Malmberg, ed, Manual of Phonetics 464-487. Amsterdam:
North-Holland Publishing Company.

Neel, A. T. 2000. “Vowel space characteristics and vowel identification
accuracy.” Journal of Speech, Language, and Hearing Research
51. 574-585.

Nishio, M., Niimi, S. 2008. “Changes in speaking fundamental frequency
characteristics with aging.” Folia Phoniatrica et Logopaedica. 60.
120-127.

Oh, Eunjin. 2011. “Effects of speaker gender on voice onset time in
Korean stops.” Journal of Phonetics 39. 59-67.

Petrosino, L., Colcord, R. D., Kurcz, K. B. and Yonder, R. J. 1993. “Voice
onset time of velar stop productions in aged speakers.” Perceptual
and Motor Skills 76, 83-8.

Recasens, D., Espinosa, A. 2006. “Dispersion and variability of Catalan
vowels.” Speech Communication. 48. 645-666.

Rosner, B. S., ]J. B. Pickering 1994. Vowel Perception and Produ
Oxford University Press. Oxford.

Russell, A., Penny, L. and Pemberton, C. 1995. “Speaking

- 210 -




Speech. Hear. Res. 38, 101-109

Schwartz, J. L. et al. 1997. “The dispersion-Focalization Theory of vowel
systems.” Journal of Phonetics 25. 255-286.

Shin, Jiyoung. 1997. C(Consonantal Production and Coarticulation In
Korean. Ph.D. dissertation. University of London.

Silva. David ]. 2006a. “Variation in voice onset time for Korean stops.”
Korean Linguistics 13. 1-16.

Silva, David J]. 2006b. “Acoustic evidence for the emergence of tonal
contrast in contemporary Korean.” Phonology 232. 287-308.
Simpson, A. P. 2002. “Gender-specific differences in the articulatory and
acoustic realization of interword vowel sequences in American

English.” Journal of phonetics 30. 417-435.

Stevens, K. N., H. M. Hanson. 1995. “Classification of glottal vibration
from acoustic measurements.” In O. Fujimura and M. Hirano,
eds., Vocal Fold Physiology: Voice Quality Control. 147-170. San
Diego: Singular Publishing Group.

Vorperion, H., Kent, R. 2007. “Vowel acoustic space development in
Children: a synthesis of acoustic and anatomic data.” Journal of
Speech Lang Hear Res. 50. 1510-1545.

Yoon, Kyuchul. 2002. “A Production and Perception Experiment of

Korean Alveolar Fricatives.” T2 w}st 9(3). 169-184.

- 211 -




Abstract

An acoustic study of the vowels and word-initial obstruents
in the Jeju dialect of Korean

Shin, Woobong

Department of Korean Language and Literature
Korea University

February, 2015

The aim of this study was to examine the acoustic characteristics of
the vowels and word-initial obstruents in the Jeju dialect and to provide
a comprehensive review of the phonological system of the Jeju language.
For the purposes of this study, data were gathered from Jeju dialect
speakers in their 20s, 50s, and 70s, and the acoustic characteristics of
vowels and word-initial obstruents in the Jeju dialect were analyzed on
the basis of the subjects’ generation, gender, and area of residence.
Previous acoustic studies focused on the vowel pairs /-, o/ and /1, §
/, where acoustic and phonological mergers are known to occur, but
these studies lacked a comprehensive analysis of the Jeju vowel system.
The current study, on the other hand, examined sound changes in vowel
production throughout the entire vowel system. In addition, there is very
little research on the acoustic characteristics of the consonants of the
Jeju dialect, and a few studies have addressed Jeju stops. Therefore, the
present study investigated the acoustic characteristics of word-initial
obstruents in general.

The data used in the study were extracted from voice recordings of
Jeju dialect speakers in their 20s, 50s, and 70s, and measurements of the

formants of the vowels were used to analyze patterns in the vocali

the FO of the following vowels.
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In the Jeju dialect, the characteristics of vowels and word-initial
obstruents can be summarized as follows: First, the speakers in their 20s
exhibited a 7 vowel system regardless of gender. The speakers in their
50s showed gender differences; the female speakers did not distinguish
between / -/ and /+./, and /{/ and /1 /, with the same 7 vowel system
as the male and female speakers in their 20s. On the other hand, the
male speakers in their 50s distinguished /- / from /a./, and /1/ from /
il /in their articulation of the vowels, resulting in a 9 vowel system (/]
1. 0, — 1. F, =— =, - /). Similar to the male speakers in their 50s,
both male and female speakers in their 70s were found to have a 9
vowel system. Such generational differences in the phonetic system are
determined by the presence of /-/ and whether the speakers can
discriminate /1/ from /1 /.

The generational and gender differences in the articulation of vowels
in the Jeju dialect can be summed up as follows: First, the merger of / -
/ into /a/ varied depending on the generation and gender. Among male
Jeju language speakers in their 70s and 50s, /-/ showed a sufficient
distance from other vowels in the vowel space, whereas among the
speakers in their 20s, /- /rose in the vowel space and appeared in the
same acoustic space as /-/. However, in the case of female speakers,
among those in their 70s, / -/ exhibited a sufficient distance from other
vowels in the vowel space, whereas among those in their 20s and 50s, /
-/ and /a/ overlapped. Second, there were also generational and
gender differences in the merger of /{/ and /| /. Among the male Jeju
dialect speakers in their 70s, /11/ and /l / had separate distributions in
the acoustic vowel space, but among the speakers in their 50s and 20s,
those places gradually became closer to each other and, in the speakers
in their 20s, the two vowels almost overlapped. The same results were
also found among the female Jeju dialect speakers. Third, the places of /
i1, o, —, —/ in the vowel space varied on the basis of generation and
gender. From the speakers in their 70s to those in their 20s, /1/
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as opposed to those in their 70s and 50s. Consequently, among the Jeju
dialect speakers in their 20s, the distinction between /—+/ and /-./ was
represented by the opposition between front and back vowels.
Furthermore, /—/ moved toward front as the speakers approached their
20s.

The results confirmed that there was a vowel shift in the vowel system
among the generations speaking the Jeju dialect. In other words, from
the speakers in their 70s to those in their 20s, /- / rose in the acoustic
vowel space, and /1/ subsequently moved to the back open vowels to
fill the wvacancy. Then, /»./ rose as it was crowded out by /-/,
resulting in a phenomenon called “pull chain.” It also seems that the
raising of / -/, the beginning of the shift, was designed to maintain a
balance in the vowel system of the Jeju dialect. The vowel raising from /
H/ to /1/, caused by the phonetic similarity between /1/ and /l/ in
the Jeju dialect, leads to the functional load of the back vowels as the
two vowels merge, which causes a chain vowel raising from /- / to /a./.

There were also regional differences in the vocalization of vowels in
the Jeju dialect. First, among the speakers in their 50s, the male and
female speakers residing in mountainous areas use a conservative
dialect, compared with those residing in the coastal areas. Evidence
shows that, among the male speakers, those living in mountainous areas
exhibited a greater distance between /1/ and /1 /, and between/ -/ and
/a/, as opposed to those living in coastal areas. In addition, among the
female speakers, those living in mountainous areas had a 9 vowel system
where /1/ and /H§/, and /-/ and /»/ were not merged. On the other
hand, female speakers living in coastal areas showed mergers of these
vowels, having the same 7 vowel system as the male and female
speakers in their 20s. Among the speakers in their 70s, both male and
female residents in mountainous areas displayed a more conservative
pattern in the vocalization of vowels than those living in coastal areas.
Such regional differences can be interpreted as resulting from the
influence of standard Korean language after the speakers
frequent contact with outsiders.

As for the consonants, patterns in the realization of stops, fricggw;g.é-'_,
and affricates were compared on the basis of generatio {
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First, in the case of stops, the three-way phonation type contrast was
realized through VOT and the fO of the following vowel irrespective of
generation or gender. From the speakers in their 70s to those in their
20s, the VOT of lax consonants tended to become longer while the VOT
of aspirated consonants became shorter. The same results were found in
both male and female speakers. The FO of the vowel following each stop
varied depending on gender. There was a gender difference in the fO of
the following vowel, such that as age decreased, the fO increased slightly
in female speakers and decreased slightly in male speakers.

Two types of phonation in fricatives in the Jeju dialect were
distinguished by the duration of frication and aspiration, irrespective of
generation or gender. Tense fricative have longer frication duration than
lax fricatives, while lax fricatives have a longer aspiration duration than
tense fricatives. However, in the overall duration, lax and tense fricatives
were only distinguished among speakers in their 50s and 70s. This is
because the frication and aspiration durations of the lax fricatives
became shorter as the speakers approached their 20s, whereas the
frication duration of tense fricatives became longer in speakers in their
70s and 20s, resulting in a similar overall duration of lax and aspirated
consonants among the speakers in their 20s. The FO of the vowel
following the fricative showed gender differences in phonation only
among the speakers in their 70s, whereas lax and tense fricatives were
not distinguished on the basis of the FO of the following vowel among
those in their 50s and 20s.

As for the Jeju affricates, differences in phonation type were
distinguished by the duration of frication and aspiration in affricates.
This is characteristic of the Jeju dialect across all generations and
genders. However, with regard to categorical changes in duration, the
overall duration of lax affricates was longer in younger speakers, while
the overall duration of aspirated affricates decreased, which is the same
as changes in the VOT of stops. Lastly, the Fo of the vowel following the

among all Jeju dialect speakers, regardless of generation.

This study was intended to explain phonological changes
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acoustic characteristics of word-initial obstruents. The study is
significant in that it provided a comprehensive and objective analysis of
patterns in the Jeju dialect using phonetic methods, whereas previous
studies of the dialect were only fragmentary. Furthermore, to ensure a
balanced and representative sampling for dialect research, a database of
speech sounds was created from a large pool of speakers selected on
the basis of generation, gender, and area of residence. The study is also
significant in that it secured a database of the Jeju dialect, which has
become endangered. Moreover, unlike the existing data, the present
study analyzed and discussed both vowels and consonants spoken by the
same subjects.

This article only addressed the vowels and word-initial obstruents of
the Jeju dialect through a production experiment, but perception
experiments should be conducted in the future to compare the
perception and production test results. Perception tests on/ -/ and /-/,
and/ 1/ and /H /., where mergers occur, will help identify exactly when
those mergers are completed. In addition, the present study distinguished
among speakers in their 20s, 50s and 70s. As a result, the study found
that among those in their 50s, abrupt patterns occurred in the
realization of sound changes. Therefore, a comparison between speakers
in their 40s and 60s seems necessary as well. The phonemes addressed
in this study are all restricted to their word-initial positions. Future
studies should take into account a variety of rhythmic environments and
identify the characteristics of phonemes of the Jeju dialect by applying
more diverse acoustic variables, in addition to the VOT and the FO of
the following vowels. Aside from the Seoul dialect, additional
comparisons need to be made with dialects of the Korean language in
other regions to highlight the characteristics of the Jeju dialect.
Therefore, future research will hopefully elucidate the patterns of vowels
and consonants across all dialects of the Korean language.
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