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TR 9 A9 [0 BHAA A,
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Rver 4.2.2.)% o] &3] dolg 7} 2 B/ BAS AAsgon, o&s =

A 5 o

gEo] & A8S *ﬁﬁo}oﬁ ORFEH 92 HolEHE o]&slgiy] wWid, 7 A=
B owrdel A, AR BN A%A wF EAUL w3 ¥4 AT
A el B4 ol ojge] mgo FRY $AFT 4413 FANAE TG
ol 12 213 d9 g (random effect) S HY 4= Ut} o] H Ao 2= fo]
B7b Qi A9 B 93 Ao 4% WS ANOVAE AAske o &4
b AZIHAAEEGsE 2013: 461), EFAARFL ZF7te] HAgs o] &3
ANOVA©l Hl3j elol8] £4do] 32 &3, ANOVA £Aoz Hgsln] &e o]&x

go|H = FAo] 7}5stth= A o] 9ttt (Jaeger, 2008)15)
9o B 2¥ES 48 uo uAHaH(fixed effect) WL ZHHFQ

]:]E].
#9490, Au-dgen, goii WL YA vol FHoz, Faus:

b AF3 VOT, r_VOT, ¢, rc, ¥ FF33 F3 B39 {0 ooz 3o
ARG WS g 2YS 7] 93 myCenter S5 o] &3t FT4l3te)
Rom, Meg B3 2ol AFA, WA T4, Ak At 78S fnkekA|
e AL aYZE Fo s

14) Ime4, ImerTest F7]A & o] &34}
15) 21A40}(2019: 77)oA AL

16) 8 wgo] AggolAel gt <aY 6>, <2y 7ol AFF 74 AgselAe 3
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of Aol ofF A4S VOTS, Sae

Zolol| gk VOT H|&

%l r_VOT7}

A=, 44, B F3o met 2polE Ho|=XE dolry] 98] Mdi, dH
HonjalE et vlale] oA, 9le] oS wigre] wE VOTS r_ VOT e HAt
s Trebd obEle] <3 8>, <3 9>9F
8 ofF HAMS2l vOT Ht(ms)
4 £
AG A4E A Sk
Hs e o
ms 53 53.02 80.3 19.68
Al 1
fs o] i 59.66 56.04 21.48
sdS
mq k=3 52.74 59.41 23.91
fq o 53.50 49.18 17.01
A I
mr =3 51.44 47.94 22.65
fr o . 51.13 37.95 19.97
14=
mp cee 49.43 51.81 17.61
Al
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Ad AE Ay 43

hy= e 7_&1.0_ K

h= h= h=

ms 9 0.42 0.62 0.16
Al 1

fs o] ) 0.47 0.61 0.20

TAS

mgq IS 0.44 0.53 0.20

fq o 0.41 0.45 0.16
At I

mr 9 0.47 0.58 0.25

fr o] o 0.46 0.51 0.20

JUls

mp IS 0.42 0.48 0.18
A I

fp o 0.41 0.44 0.17
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3.1.1. AlthE

o] o= Ath7t & Hee] VOTS r_VOTE Hludich WA dide 44
o2 FUAT Auirt 24z AT, T2 F85+ A9 ms, fs, mq, fq& b
doz A A, B4 §39 Fane olE Aol HeAgadE At ¥
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A AT Eel Hed Aed wole o4, A, Heel 055 st o=
Joll Al 4 AE ofgo] YEpATE®)

VOTE AW« 3, Ad=dd f39 dadgadrt de 2s 998+
AT (53 B=12.011, p=0.003, AHLHHFE  B=—-17.956,
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Ao VOT HA#R st/ atte 3 ougth. 3 r VOTE A=A
AR £, Agedd §39 A58 ant e ZAe® Jege(4
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i ols ghe TAelaL, A A Sl ofgep 2 éﬂr% AT

Aol Aulle] siZsls JEAE gdoz, VOTE AH«aa §3o Az

|
Agadrt de Ae FAE A=, (279 B=7.485, p=0.013) °]

E%Mﬁ@%%“ﬂ@%ﬁ\@T%ﬂ]%%ﬂ\@T%ﬂﬂ+vﬂﬂﬂL,ﬁ%7ﬁ:

= oujoltt, S AU I Aol A o4 Jae VOT @iteze F53 452
g £y Wdlo] Brbssitte A%E 9A ¥t e ® r VOTE ﬂmﬂ-ii
Fato] gl Ao ® YER (AT B=-0.055, p=0.008) AT r VOT Hgkol
AT r_VOT Hagkith foskA avte Ae s 4= gy

Aestd VOT+ BEE 34 AddA A% Fgo] AR g AolE
Hogou oo A9 Al HJaolMnt Ago] Feut fosA & & 7H
EAMMIﬂ%%H%Z%ﬁ H52 VOT % #ol7t SAHoz foshA] kot
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H 2% GAE VIeeR Al wEt MR HE FA o

A 1 A I  AYIn
S q r P
o m
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O
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E 11 ofF H2H 32l f0(A-B)

4y £3
Ad AE Ay 43
by KN AL o
h= =] h=
ms 9 -0.08 0.28 0.36
Adl 1
fs o] . 0.03 0.18 -0.03
TAS
mq k=3 0.08 0.22 0.24
fq o 0.16 0.03 -0.17
A I
mr 9 0.17 0.23 0.09
fr o] o 0.28 0.21 —-0.17
JUls
mp IS 0.17 0.13 -0.10
Al
fp o 0.32 0.10 -0.23

U3t PSS Hole AL
fO(A—B) ghol [=24410 Heol sl 34 Yehr| %= skal(ms, mq), 23]

&9 f0(A-B) #tol A&y Agrts A Yer|® a= Aeolthfq, fp).
71%94 ATFAAE 10 ¢S SAT o 2o & AH, aFdAE 259 A%
A ARE SAZ A97F kb9 o] Md Lol WA Fd w T3y S
o FEolE Ay ITMIIEAE 4V 984S th(Kang & Han(2013),
Kang(2014), Choi et al.(2020), #79-(2021) &.) 2831 o]gA =43 {0 ko]
VOTE diAlste] 53 A5 B4 F8S wishe 78 53 dA=ZA oj&d
thal SGitk. ool Eare A= f0(A) %M 13 ?9} FUT PO YEE
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4y £3
Ad AE Ay 43
H L AL KR
h= 1A h=
ms k=3 0.45 0.52 1.01
Aldl 1
fs o] . 0.32 0.23 0.70
TAS
mgq IS 0.69 0.59 1.08
fq o 0.47 0.61 0.59
A I
mr 9 0.28 0.62 0.73
fr o] o 0.06 0.58 0.8
JUls
mp k=3 0.51 0.59 0.73
Al
fp o 0.30 0.47 0.72

=

f0(A-CO)= WA=z d&>4e>%5 22 Uenoy 453 459 45=
2 BAZE FuAAY(Es, mq) Fagro] Bl FF 3 AE‘r(ms fq, mp) wh=h
A f0(A=C) ghol A 78, AE, Aldl, A48 W wet oJgA Yey=As
sAMLE dye dart oy,
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Ag AE Ad ik
H o AL o
= 1A =
ms L1 0.05 0.27 0.54
Al 1
fs o . 0.17 0.26 0.30
=4dS
mq L1 0.09 0.32 0.58
fq o 0.14 0.19 0.29
Al I
mr 9 0.06 0.36 0.29
fr o o 0.01 0.28 0.12
JldZ
mp 9 —-0.02 0.23 0.24
Al e I
fp o 0.00 0.13 0.12

0(A-B)E B2 132>88 £AZ degot, 1 Aol7h 24 ge 73
ATk (fs, o, fp 5) PHZHIZ OA-BIE ] S@usol og de 4oz
Be7} Qo) welth E (0(A-B)E ofF 9429 0(A-B)S} Hlughe wf o

gt
dolg wol=A, Z Aol 28 $o] Dehle W (0 ghe ol P wi
Aw AvE "ast gleh okl ool s 329 BAF PO o]Fol

Zt},
4.2.1. AltiE B
o] Ho|lME A7t tr2 Huke] f0(A), f0(A-C), f0(A-B)ZS nludtt}h, wHA

H
Aoz @ o dgd= Fdsts Ay v Ad I,
A $4ds JU JdS didez 49, A, 24 fd9 avds 49
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T3 mgo] Al AH f0(A)E AE, A, 24 Fdd e Fou|d 2ol =
HolA = gkoy f0(A-C)= AW, Aldl FaEH7}F de o= Ye=d (g
3=0.170, p=0.028, Alth B=0.212, p=0.017), ol FAL w, AIL uje]
f0(A=C) gtol frejulatAl & #s Zevhe 3 ondth. 5o f0(A-B) g
& FFE <0.05¢ W AE, A, B4 F3 @l 2 Fove Xo]E Ko
A& ekokrh.

O5oRE 55 G dgdivt 5Ysty MM 77y A, 302 g2 Hu

1

L

UrEMZl gttt f0(A-CO)& *é‘ﬂé
p=0.041), o] B4 f0(A-C) Htgko] o449 ﬁéﬂkﬁ_ﬂr %46}71] Atk 4
vjolth, 3 AT et AHIIolA f0(A-B) #t& Alth, 24 F89 Fa37}F 79
3 Aoz =agyrh (At B=-0.090, p=0.006, ¥4 3 $=0.235, p=0.001) ©]
=AY wek A5d wel 0(A-B)gte] AL, 5ol vl FejnstA At
= s v gt

3.2.1.04 ofF AL 3 EE AFAAIA Y {0 % Her FostA A,
f0(A-B)= A3 Aol wie} As3 FE W] Slo] & s BHids
Ae GAsgity. 2y ofF sAeA g 9 ES 1 459 (0(A)= B+
olgk el & H 1 A kgl o] 43 AW4(2000: 145)ME 2 7F HHS9
f0 #tol dAZ AL>He To2 yepdtia s3l=d22), ojeh+= o
m&olt) f0(A-C) EE} g Fed wWE Aole FoskA| &okon, WY
oA 2 @s Zte AowE vehd Al aivt frofsttte As HoFIlh
f0(A-B)= Fdd=E FA4Y EEs 39 F= oy, Adiet Agqils
gdoz a9s u 244 Ad, 459 o 2 Haas 7H7] died 2s 3t

22) el Fa mee] 0 54 AN AolE melth o5 AWE(2000) 4
A weel 0 g TN ARG AWATL ST T 0 FA L
B A3 Wl wae nelva agiy] @i, Biel f0(A)%) HaL

= g =3

_60_



A=)
)
dlo
o
(e
g
ol
rir
=
z
2
rJ o
OSL'

BAZ 488 5 b P 92 5 9
29 (0(A-B)sh= welel aols] me,

A& AR B,

Ak
o)
[o
=2 2
dlo -n
i o
2 o
i E
rx N
o
ot
i)
Ak
>
O
yorr

o o foe O odo
dlo
(o
frit
rlr
(3
oX
4o 0
odl
1o,

(I
M\
o
o,
dlo
=
ot
dlo
(o
frit
of
$a
o
i
i3
&
i
2
&
f

3, At Fadrt e Ades & & 9}“4(”&‘ $=0.297, p=0.000, Al
] B=-0.238, p=0.029, A48« F3 B=0.513, p=0.000) o] FAL v F&
o] f0(A) Hatgrel Hed wrth fosiA Atks AS ousta, G A ]
o] f0(A) Hatgh> o33 Aol f0(A) gl wal FolstA s S
7HY. gsos [(0(A-O)F Y Fadw fostod(dE  B=0.279,
p=0.009) P4¢ f0(A-C) Htgko]l A Hdgrntt FofabA Ak A &
T ARG mpA o R (0(A-B)E AEI B F3] Fanst 9l
WA B=-12.999, p=0.001, ¥4 & B=87.392, p=0.000) 3%
kel Zt7t g 5o Hatgha oA Avke S o

A IIer AdIelA (0(A) Ao Fadrt de Aoz Ye(dd B
=0.188, p=0.001) EA <] f0(A) Htgte] oY Wrt FoaA Ave A
d g AT 0(A-O)2 A Alge Fa3h de Ao Yeu(4d
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p=0.005, A=« FF B=-0.387, p=0.006) ol HdZFolA AL

f0(A=C) gtel F5olMuet FostA #2 2 Hole 3o, [0(A-C)] F+

#kol *M%(ﬂlﬂl/ﬂ ostA AA Yehdre As Rt 5o ® f0(A-B)E

A« FPo Fugaye ¥y #d Fadt e Aoz Yeinth (A

3 B=0.214, p=0.005, AH=TAY F3 p=-0.152, 025) o= Huze
1

p=
D(A-BYo] ASAN BSUT FAA 2 GE 2EE A 0A-B) FT
@e Agol Ben fos Avks AL g
gom Wy fEe FES B} FLOE 3

2 3 g 3 RS, (0(A)E Ay &
g, 9 %‘&%Eﬂr% giel FaHt de JoR UrE}‘xkE}.(*é% 3=0.265,
p=0.000, A¥«24 F38 3=0.321, p=0.014) o]= AL o FS9 f0(A) Fol
FEd vug o A3, g2 HdS uHsA ¥ 2

odAdrth fofsiA AtkE AL werh 0(A-CO)F 4
Fa7t de AR YEHth(dE  B=0.250, p=0.003, A& p=0.288,
p=0.003, B4 §3 B=0.357, p=0.039) & FAol AR, FTHIZTo HdF
Hoh, Age] dWeET FAASE fosA & dEgs et st
f0(A-B) ==& Ad, A=, 24 F39 Fadrt d=d, (3 B=-12.334,
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E 10 Mol A5z s&3dAS52| VOT, r.VOT Z= AZ)
AR &S Ak EFox t%k
(d#H) 54.413 3.510 0.000%3x
4 (S) 2.495 2.572 0.337
dHE(A) 0.167 2.672 0.951
T g F3(C) 5.280 6.390 0.422
S:A 0.643 4.463 0.886
S:C 7.410 2.619 0.011x
A:C —4.224 3.591 0.262
S:A:C 5.349 3.805 0.167
(4%) 0.464 0.021 0.000##
4 (S) 0.035 0.019 0.077 *
A% (A) —0.050 0.020 0.018
C VOT g F3(C) 0.067 0.036 0.083 *
S:A 0.015 0.036 0.687
S:C 0.044 0.010 0.000%s+
A:C -0.026 0.022 0.256
S:A:C 0.010 0.021 0.650

Signif. codes:

5. ofF #H4s VOT |54 vlu(Ha-74
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0 e 0.001 ++" 0.01 * 0.05 "+ 0.1 ° "1



11 Mo HAd3sn sFA S| VOT, r.VOoT 21l (ZES-43)
Y aY R %k EFoa t%k
(4%) 38.802 1.561 0.00 0
4 (S) 2.123 1.890 0.268
dFH(A) 0.515 1.985 0.797
g F3(C) ~32.733 2.578 0.00 0
VOT
S:A 0.894 3.437 0.796
S:C 5.123 1.605 0.005%*
A:C —2.664 2.286 0.260
S:A:C 5.269 2.317 0.023%
(d#H) 0.337 0.018 0.000%3x
4 (S) 0.029 0.015 0.059 *
dHE(A) —0.038 0.016 0.025%
£ VOT g F3(C) ~0.253 0.034 0.00 0%
S:A 0.012 0.028 0.683
S:C 0.019 0.016 0.261
A:C 0.007 0.023 0.756
S:A:C 0.000 0.032 0.999
Signif. codes: 0 “#xx’ 0.001 ‘**’ 0.01 +* 0.05 “+’ 0.1 * "1

6. o F #Hs VOT %4 vl -

AN,
@

E 12 Mol ¥E &3 ™S9 VOT, r.VOT Z2H(Z3-243)
Y aY R gk EFoa t%k
(49) 35.690 3.060 0.00 0
4 (S) 6.366 1.363 0.00 0%

VOT A% (A) ~1.306 1.227 0.295
g F3(C) 37.348 6.031 0.000##

S:A 3.062 2.424 0.216
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S:C 2.566 2.185 0.252
A:C -0.715 2.042 0.729
S:A:C -0.902 3.983 0.822
(4%) 0.320 0.021 0.000%+x
4 (S) 0.051 0.015 0.002:*
A% (A) —0.050 0.013 0.001 %
L VOT g F3(C) 0.319 0.040 0.000##*
S:A 0.017 0.026 0.526
S:C 0.023 0.021 0.286
A:C ~0.034 0.018 0.064
S:A:C 0.013 0.035 0.705

7. o HH5 0 Ao BB s-45)

HE 13 MlcH | 2k M[CH 112l fO(A), fO(A-B) &2

Signif. codes:

_TLO:{

0 e’ 0.001 ++" 0.01 ** 0.05 “+7 0.1 ° "1

A
|

Ijo

)

178 & 3 R gk EFoa t%k
(d#H) 0.134 0.092 0.152
4 (S) —0.204 0.141 0.155
A (G) -0.133 0.144 0.359
f0(A) g F3(C) 1.847 0.166 0.000%s+
S:G 0.497 0.254 0.058
S:C —0.260 0.242 0.289
G:C —0.084 0.254 0.743
S:G:C 0.298 0.434 0.497
(4%) 0.100 0.045 0.031%
4 (S) 0.013 0.083 0.879
XA
08B | yasac o o o
S:G 0.040 0.151 0.790
S:C 0.232 0.098 0.027*
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G:C
S5:G:C

—0.217
0.085

0.088
0.175

0.022+
0.634

Signif. codes: 0 "+’ 0.001 “+*’ 0.01 ** 0.05 =" 0.1 " " 1

E 14 Mo 1z Mchilel fo(A), fO(A-B) ZAzH=H

=2
=

A
|

Ijo

)

1R 5 Ak EFoxt tak
(4%) 0.265 0.072 0.002%x
4 (S) -0.185 0.083 0.033%
A (G) -0.177 0.105 0.114
F0(A) g F3(C) 1.708 0.137 0.00 0%
S:G —0.044 0.138 0.753
S:C 0.140 0.144 0.342
G:C —0.041 0.199 0.842
S:G:C 0.023 0.233 0.921
(d#H) 0.220 0.035 0.000%3x
3 (S) ~0.075 0.063 0.243
AA(G) -0.012 0.057 0.837
f0(A—B) g F3(C) —0.069 0.058 0.237
S:G -0.008 0.114 0.942
S:C 0.165 0.101 0.112
G:C -0.129 0.091 0.165
S:G:C 0.065 0.181 0.724

Signif. codes:

8. o Hf& f0 A Hw(He-45)

0 e 0.001 ++" 0.01 ** 0.05 “+7 0.1 ° "1

FE 15 MIcH | =k Mch 12| fO(A), fO(A-B) 2 (HS-E3)
aREd AR gFeA 7k
f0(A) (29) -0.006 0.107 0.952
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4 (S) 0.148 0.173 0.399
A (G) 0.063 0.149 0.676
g F3(C) 1.185 0.258 0.00 0
S:G 0.210 0.298 0.487
S:C 0.654 0.454 0.157
G:C 0.390 0.409 0.346
S:G:C -0.471 0.817 0.568
(24) 0.064 0.066 0.339
4 (S) 0.143 0.127 0.267
A (G) 0.037 0.121 0.761
f0(A—B) 24 73(C) 0.009 0.143 0.951
S:G 0.012 0.242 0.960
S:C 0.525 0.278 0.067 *
G:C —0.245 0.265 0.361
S:G:C -0.016 0.530 0.976
Signif. codes: 0 “#xx’ 0.001 “**’ 0.01 ** 0.05 “+” 0.1 * "1
E 16 MICH 12k MICHIle] fO(A), fO(A-B) ZzH(H =
AR &S Ak EFoxt tak
(24) 0.001 0.069 0.992
4 (S) -0.003 0.080 0.975
A (G) -0.236 0.080 0.006%x
f0(A) g F3(C) 0.819 0.148 0.00 0%
S:G —0.069 0.128 0.591
S:C 0.607 0.200 0.005%x
G:C -0.181 0.200 0.371
S:G:C -0.037 0.353 0.918
(d#H) 0.102 0.037 0.010%
4 (S) 0.006 0.071 0.936
f0(A-B) AT (G) ~0.022 0.053 0.681
g F3(C) ~0.368 0.071 0.00 0%
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SG 0082 0.106 0.446
S:C 0357 0136 0.017+
G:C o -0142 0102 0.174
SG:C -0144  0.203 0.485

Signif. codes: 0 “#xx’ 0.001 ‘**’ 0.01 +* 0.05 “+” 0.1 * "1

9. o F H5 f0 A Wu(Eds-45)

E 17 Mo | o Mok 112] f0(A), f0(A-B) Z2HH2-42)
1R 5 Ak EFoxt t%k
(4%) 0.952 0.162 0.000##
4 (S) 0.176 0.313 0.578
AA(G) 0.140 0.264 0.601
f0(A) g F3(C) 0.607 0.199 0.005%x
S:G 0.197 0.528 0.712
S:C -0.833 0.364 0.030%
G:C —0.364 0.292 0.225
S:G:C 0.707 0.584 0.238
(d#H) 0.102 0.092 0.280
4 (S) 0.330 0.183 0.081
AA(G) -0.100 0.161 0.538
f0(A-B) 24 79(C) 0.101 0.132 0.452
S:G 0.028 0.322 0.930
S:C —0.274 0.261 0.303
G:C 0.011 0.232 0.964
S:G:C 0.073 0.463 0.876

Signif. codes: 0 "+’ 0.001 +*" 0.01 ** 0.05 =" 0.1 " " 1

Ojo

)

E 18 Mch 12k MicHIle] fO(A), fO(A-B) ZoHZE -2
 BBER FRR EEReR @
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(d#H) 0.920 0.069 0.000%3x
4 (S) 0.141 0.106 0.203
AA(G) -0.304 0.082 0.0015x
f0(A) g F3(C) 0.843 0.123 0.000#
S:G -0.125 0.163 0.449
S:C ~0.369 0.171 0.054
G:C 0.076 0.118 0.521
S:G:C 0.018 0.232 0.938
(4%) 0.010 0.028 0.727
4 (S) 0.112 0.047 0.026%
A (G) -0.113 0.048 0.024x
f0(A=B) 24 79(C) 0.278 0.053 0.000%5+
S:G —0.065 0.094 0.495
S:C —0.165 0.088 0.063 *
G:C 0.018 0.091 0.844
S:G:C 0.136 0.180 0.449

Signif. codes: 0 "+’ 0.001 +*" 0.01 ** 0.05 “=" 0.1 * " 1

10. ofF #Haf5 f0 AHE may

o,
o
i
i

[o
N’

E 19 Mol 452 52 E2| f0(A), fO(A-B) ZIHEHS-43)

Y aY R gk EFoa t%k
(49) 0.183 0.075 0.020%
4 (S) -0.071 0.104 0.495
A% (A) —0.294 0.085 0.001%*
f0(A) g F3(C) 1.744 0.131 0.000##
S:A 0.198 0.169 0.250
S:C -0.048 0.162 0.769
A:C 0.113 0.123 0.365
S:A:C —0.180 0.245 0.467
f0A-B) | (E®) 0172 0.040 0.000+++
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4 (S) —0.020 0.077 0.796
A% (A) ~0.113 0.077 0.150
g F3(C) 0.004 0.053 0.945
S:A 0.098 0.144 0.501
S:C 0.183 0.099 0.076
A:C -0.048 0.110 0.665
S:A:C 0.132 0.189 0.493

Signif. codes: 0 "+’ 0.001 “+*" 0.01 %> 0.05 “=" 0.1 " " 1

11 o) #4412 0 AFE vlaCI &7 L)

Y aY R gk EFQ t gk
(d#H) 0.084 0.075 0.273
4 (S) 0.138 0.089 0.131
dHE(A) -0.168 0.072 0.025%
f0(A) g F3(C) 1.157 0.152 0.000%++
S:A 0.174 0.143 0.232
S:C 0.479 0.190 0.017*
A:C 0.393 0.156 0.018*
S:A:C -0.192 0.313 0.543
(4%) 0.091 0.041 0.031%
4 (S) 0.102 0.077 0.198
dFH(A) -0.026 0.070 0.714
f0(A—B) 24 73(C) ~0.188 0.064 0.007x
S:A 0.093 0.141 0.515
S:C 0.459 0.119 0.00 15+
A:C 0.185 0.106 0.089
S:A:C 0.117 0.211 0.583
Signif. codes: 0 “#xx’ 0.001 ‘**’ 0.01 +* 0.05 “+” 0.1 * "1
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Z 21 Mo dd5z S-Sl f0(A), fo(A-B) Z22HES-43)

1R &3 R %k EFoa t%k
(d#H) 0.981 0.080 0.000%:x
4 (S) 0.242 0.119 0.053
dFH(A) -0.001 0.122 0.995
f0(A) g F3(C) 0.560 0.149 0.001#*
S:A —0.064 0.223 0.776
S:C —0.504 0.207 0.024x
A:C ~0.269 0.225 0.250
S:A:C -0.117 0.401 0.773
(4%) 0.058 0.043 0.188
4 (S) 0.274 0.079 0.002:*
A% (A) 0.009 0.072 0.904
f0(A—B) 24 73(C) 0.160 0.071 0.040+
S:A 0.186 0.142 0.200
S:C —0.242 0.125 0.071
A:C -0.155 0.118 0.204
S:A:C —0.004 0.233 0.986

Signif. codes: 0 “#xx’ 0.001 “**’ 0.01 +* 0.05 “+” 0.1 * "1
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HE 3 B3RHEEY HE FHES 2 HHS)
1 28 7 HS ) 73 Mg ¥a(FES-2)
Z 22 M | =k McH el Ha 2 rec Z2H(ES-43)
1385 F3% EFox t&k
(29) 60.038 3.475 0.000%#*
AH(S) —14.662 3.220 0.000% 3
AA(G) 9.599 2.922 0.002
A 53 75.305 6.547 0.000x
gy 7 2o T30
S:G -5.333 5.843 0.368
S:C —0.651 4.461 0.885
G:C 4.868 3.633 0.189
S:G:C 4.227 7.262 0.564
(29) 0.331 0.023 0.000%x
A (S) —0.084 0.016 0.000%x
A (G) 0.054 0.016 0.002:x
A F3(C0) 0.303 0.043 0.000% 3
r_c
S:G -0.023 0.032 0.480
S:C 0.052 0.020 0.013%
G:C -0.021 0.020 0.306
S:G:C 0.014 0.039 0.717
Signif. codes: 0 ‘=’ 0.001 ‘**’ 0.01 * 0.05 “+ 0.1 °~
E 23 MOz Mcyine HaA 72 rc Z2oH(EHS-A2)
1385 F3% EFox t&k
(29) 60.666 3.551 0.000%
A (S -11.677 2.639 0.000%x
w3 T2t 82(5)
AA(G) 9.797 2.587 0.0071
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA A F53(C) 71.782 6.935 0.000%
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S:G 1.721 5.172 0.741
S:C ~4.526 4.297 0.300
G:C 10.201 4,220 0.022+
S:G:C —0.772 8.435 0.928
(49) 0.366 0.025 0.000%3x
4 (S) —0.067 0.014 0.00 0%
AA(G) 0.037 0.014 0.012%
g F3(C) 0.291 0.050 0.000#
= S:G 0.013 0.028 0.639
S:C 0.004 0.028 0.879
G:C ~0.007 0.027 0.809
S:G:C —0.042 0.054 0.439
Signif. codes: 0 “#x¥’ 0.001 “*** 0.01 * 0.05 “+” 0.1 *° 1
2. 25 2F A #J 70 AdE a3 S)
¥ 24 MCH | of Mch it el "o 24 rc Z2oH(HES-43)
AR &S Ak EFoxt tak
(d#H) 0.371 0.024 0.000%3x
4 (S) —0.082 0.018 0.00 0%
AA(G) 0.044 0.019 0.025%
54 7t g F3(C) 0.410 0.045 0.000##
S:G -0.007 0.034 0.826
S:C 0.058 0.023 0.017*
G:C -0.043 0.025 0.100
S:G:C 0.054 0.038 0.166
(4%) 0.371 0.024 0.00 0%
4 (S) ~0.082 0.018 0.00 0%
r_c A (G) 0.044 0.019 0.025x
g F3(C) 0.410 0.045 0.000##*
S:G -0.007 0.034 0.826
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S:C 0.058 0.023 0.017*
G:C -0.043 0.025 0.100
S:G:C | 0.054 | 0.038 : 0.166
ngnif. codes: 0 *** 0.001 “++" 0.01 ‘*’.0.05 701771
F 25 Moz Mchile] ®Haf 72F rc 23(ES-43)
AR &S Ak EFoxt t%k
(49) 60.070 4.156 0.000%3x
4 (S) —9.033 2.475 0.00 1 #sx
AA(G) 8.938 2.468 0.00 155
4 7t g F3(C) 82.942 8.160 0.000%++
S:G 0.463 4,936 0.926
S:C 1.056 4,506 0.816
G:C 9.776 4.493 0.037*
S:G:C -3.877 8.984 0.669
(4%) 0.393 0.027 0.000#
4 (S) —0.057 0.016 0.001 %
A (G) 0.037 0.016 0.022%
g F3(C) 0.408 0.052 0.000##
= S:G 0.018 0.031 0.563
S:C 0.030 0.025 0.253
G:C ~0.009 0.025 0.728
S:G:C ~0.038 0.051 0.461

Signif. codes:

35 7 AAS A T ANE MaCE A2

HF 26 MOH | 2F Mlch 1ol B4 F+2F r_c 2124

EEES)

FR%

EFEOA}

0 e’ 0.001 ++" 0.01 +* 0.05 "+ 0.1 ° "1

t gk
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(d#H) 105.073 3.859 0.000%3x
4 (S) ~13.205 4.396 0.004 %%
AA(G) 8.536 4.039 0.041x
4 7t g F3(C) ~12.043 6.631 0.087 *
S:G —2.740 8.076 0.736
S:C —4.217 3.950 0.297
G:C 7.527 2.639 0.008%*
S:G:C —0.481 5.276 0.928
(4%) 0.541 0.013 0.000#
4 (S) ~0.052 0.013 0.00 0
A (G) 0.033 0.013 0.013%
e g F3(C) -0.108 0.022 0.000#
- S:G 0.003 0.025 0.912
S:C -0.008 0.012 0.489
G:C 0.022 0.012 0.092 *
S:G:C ~0.037 0.024 0.132
Signif. codes: 0 “#x¥* 0.001 “*** 0.01 * 0.05 “+” 0.1 *’ 1
HE 27 M 3E Micqinel =4 F+2¢ rc Z22HE S
178 & 3} R gk EFoa t %k
(29) 101.691 4.011 0.0005%x
A4 (S) -11.825 3.951 0.005%x
AA(G) 14.597 4,107 0.00 1 #sx
- g £38(C) ~11.443 6.969 0.120
S:G 0.056 7.832 0.994
S:C ~5.732 1.781 0.002+x
G:C 0.860 3.015 0.779
S:G:C 3.357 3.553 0.350
(d#H) 0.562 0.012 0.000%3x
rec AE(S) ~0.054 0.013 0.000%5+
A (G) 0.034 0.013 0.013%
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g F3(C) ~0.116 0.019 0.00 0
S:G ~0.006 0.025 0.823
S:C -0.026 0.009 0.015%
G:C 0.003 0.011 0.782
S:G:C -0.002 0.013 0.856
Signif. codes: 0 “#xx’ 0.001 ‘**’ 0.01 +* 0.05 “+” 0.1 * "1

4 25 2 AAS A T AE W RCPL-ES)

E 28 MohIl M5 SRASe w4 72 rc ZIHHS-AS)
Y aY R gk EFoa t %k
(4%) 60.756 3.281 0.000%xx
3 (S) -15.012 2.604 0.000%3x
dH(A) 10.351 2.858 0.00 1%
- g F3(C) 72.215 6.504 0.000##*
S:A —4.782 4.668 0.313
S:C -1.533 4.913 0.757
A:C 11.507 5.459 0.042%
S:A:C 5.752 8.700 0.513
(d#H) 0.354 0.022 0.000%3x
4 (S) —0.084 0.015 0.000##
dHE(A) 0.016 0.015 0.275
e g F3(C) 0.293 0.044 0.00 0
S:A -0.019 0.030 0.518
S:C 0.042 0.025 0.111
A:C -0.002 0.025 0.953
S:A:C 0.033 0.050 0.513
Signif. codes: 0 “#xx’ 0.001 ‘**’ 0.01 +* 0.05 “+” 0.1 * "1



HE 29 Mofll 3430 SEAS HA F2 rc ZH(ES-E3)
AR &S A EFoxt tak
(4%) 62.063 3.894 0.00 0
4 (S) -12.334 2.169 0.000#
AH(A) 8.242 2.125 0.001 535
98 77 g F3(C) 82.538 7.740 0.00 0%
S:A -6.158 4.250 0.158
S:C 4,371 4.258 0.313
A:C 7.934 4,173 0.067
S:A:C 2.410 8.345 0.775
(49) 0.388 0.024 0.000%3x
4 (S) ~0.075 0.016 0.00 0%
dHE(A) 0.007 0.016 0.661
g F3(C) 0.399 0.046 0.000##
= S:A -0.020 0.032 0.526
S:C 0.067 0.025 0.015%
A:C -0.022 0.025 0.392
S:A:C 0.034 0.050 0.501

6. B 7t 3

Signif. codes:

FoAe B T e made-4e)

0 e’ 0.001 ++" 0.01 ** 0.05 “+7 0.1 ° "1

E 30 Mofll A3 S3ESe] B4 72, rc ZHFES-HS)
A s F3% EFox t&k
(24) 102.120 3.863 0.000%%x*
A (S) -13.172 3.581 0.001 555
AH(A) 14.494 3.817 0.000%#*
H| A -
4 72k 2 §3(C) -10.108 6.914 0.163
S:A -2.961 6.936 0.672
S:C —6.165 2.269 0.010%x
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A:C 4,007 3.889 0.315
S:A:C 2.547 4.487 0.573
(4%) 0.551 0.012 0.000%sx
4 (S) —0.052 0.013 0.000#
A% (A) 0.008 0.013 0.542
g F3(C) ~0.106 0.021 0.00 0
= S:A 0.001 0.025 0.963
S:C -0.023 0.010 0.029+
A:C 0.020 0.012 0.100 *
S:A:C ~0.006 0.018 0.762

7. 2 b Hilw 10 AtE ¥nEe-45)

Signif. codes: 0 “#x+’ 0.001 ‘**’ 0.01 ** 0.05 “+” 0.1 *" 1

E 31 M2k M 12| fo(A), fO(A-C), fO(A-B) Z I —7A2)
178 & 3} R gk EFQ t gk
(4%) 0.020 0.137 0.885
4 (S) 0.029 0.066 0.666
A (G) -0.105 0.136 0.448
f0A) g F3(C) 0.398 0.278 0.169
S:G -0.073 0.107 0.497
S:C -0.075 0.163 0.648
G:C 0.182 0.288 0.533
S:G:C -0.195 0.285 0.499
(d#H) 0.491 0.084 0.000%3x
4 (S) 0.170 0.074 0.028%
A (G) 0.212 0.085 0.017*
f0(A-C) 24 30 0.014 0.167 0.933
S:G -0.128 0.132 0.341
S:C -0.017 0.139 0.903
G:C 0.031 0.162 0.850
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S:G:C -0.493 0.244 0.054
(d9) 0.191 0.051 0.000%3x
4 (S) 0.002 0.076 0.975
AA(G) -0.008 0.079 0.922
f0(A—B) 24 +3(C) 0.168 0.084 0.055 *
S:G 0.080 0.149 0.592
S:C 0.195 0.102 0.065 *
G:C —0.055 0.112 0.628
S:G:C 0.029 0.198 0.883

Signif. codes: 0 ‘=’ 0.001 ‘**’ 0.01 * 0.05 “+’ 0.1 °~

E 32 M3k Mchinel fo(A), fO(A-C), fO(A-B) ZIHHS-ZHS)
1R 5 Ak EFoxt tak
(49) —0.037 0.177 0.839
4 (S) 0.094 0.054 0.091
AA(G) 0.039 0.119 0.745
f0(A) g F3(C) 0.579 0.353 0.121
S:G 0.036 0.096 0.712
S:C -0.110 0.106 0.308
G:C —0.024 0.238 0.921
S:G:C 0.149 0.187 0.432
(d#H) 0.415 0.098 0.000%3x
4 (S) 0.147 0.070 0.041*
AA(G) 0.097 0.081 0.237
f0(A—C) 24 79(C) 0.264 0.192 0.186
S:G 0.049 0.117 0.679
S:C ~0.162 0.119 0.182
G:C ~0.292 0.144 0.053
S:G:C 0.088 0.184 0.634
(4%) 0.127 0.029 0.000##
f0(A—B)
4 (S) 0.058 0.031 0.068 *
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8. Eu %t Hilw f0 At ¥n(He-73%)

A (G)
4 F3(C)
S:G
S:C
G:C
S:G:C

—0.090
0.235
—0.023
0.080
—0.104
0.085

0.030
0.060
0.060
0.064
0.063
0.126

0.006%:
0.001 55
0.701
0.220
0.111
0.504

Signif. codes: 0 “#xx’ 0.001 “*+*’ 0.01 +* 0.05 “+” 0.1 * "1

E 33 McH | 2} MTH 12| fO(A), fO(A-C), fO(A-B) Z = ~Ae)
Y aY R gk EFQ t gk
(4%) 0.066 0.151 0.669
4 (S) 0.297 0.071 0.00 0
A (G) ~0.238 0.103 0.029%
f0(A) g F3(C) 0.527 0.298 0.096 *
S:G 0.031 0.121 0.799
S:C 0.513 0.121 0.000%++
G:C ~0.096 0.191 0.619
S:G:C 0.021 0.191 0.915
(4%) 0.628 0.082 0.000##
4 (S) 0.279 0.100 0.009%*
A (G) 0.098 0.095 0.309
f0(A—C) 24 73(C) 0.326 0.159 0.054 *
S:G 0.108 0.165 0.518
S:C 0.229 0.182 0.220
G:C -0.216 0.171 0.218
S:G:C 0.006 0.286 0.983
(d#H) 63.144 4.047 0.000%3x
f0(A—B) 44 (S) -12.999 3.445 0.001 5
A (G) 6.181 3.412 0.077 +
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i
oX
o
ok
S

el

S5:G:C

Signif. codes:

87.392
—5.167

2.854
—2.392

4.969

7.619
6.512
4.433
4.367
7.734

0.000s%:x
0.433
0.524
0.538
0.525

0 ‘s’ 0.001 +x” 0.01 +* 0.05 “+7 0.1 *’

E 34 M3k Mchinel fo(A), fO(A-C), fO(A-B) ZINHS-HS)
1R 5 Ak EFoxt tak
(4%) —0.149 0.210 0.490
4 (S) 0.188 0.046 0.001 %%
AA(G) 0.005 0.078 0.952
F0(A) g F3(C) 0.406 0.417 0.345
S:G -0.015 0.066 0.822
S:C 0.094 0.118 0.429
G:C -0.108 0.171 0.535
S:G:C 0.046 0.197 0.815
(d#H) 0.444 0.096 0.000%3x
4 (S) 0.159 0.077 0.049%
AA(G) 0.137 0.053 0.017+
f0(A—C) 24 79(C) 0.379 0.194 0.066 *
S:G 0.003 0.107 0.977
S:C -0.171 0.173 0.329
G:C —0.254 0.134 0.069 *
S:G:C —0.005 0.267 0.984
(4%) 60.070 4.156 0.00 0
4 (S) —9.033 2.475 0.00 1 #x
A(G) 8.938 2.468 0.00 1 #x
f0(A-B)  wy 83(C) 82.942 8.160 0.00 0%
S:G 0.463 4.936 0.926
S:C 1.056 4,506 0.816
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G:C 9776 4493 0.037+
S:G:C =381 8.984 0.669
Signif. codes: 0 "+’ 0.001 “+*’ 0.01 ** 0.05 =" 0.1 " " 1

9. 25 3+ #Hw 0 At v e-45)

F 35 MIth | =t Mlch 112 fO(A), fO(A-C), fO(A-B) Z22H(ESZ-A3)

1R &3 R %k EFoa t%k
(d#H) 0.285 0.180 0.133
4 (S) 0.262 0.079 0.003x
AA(G) -0.141 0.135 0.307
f0(A) g F3(C) -0.123 0.359 0.737
S:G —0.069 0.142 0.634
S:C -0.591 0.152 0.000%#*
G:C 0.278 0.267 0.308
S:G:C -0.210 0.272 0.446
(24) 0.636 0.093 0.000#
4 (S) 0.270 0.098 0.010%
A (G) 0.111 0.071 0.134
f0(A—C) g F3(C) -0.308 0.190 0.120
S:G -0.122 0.143 0.404
S:C —0.267 0.210 0.212
G:C 0.292 0.161 0.081
S:G:C -0.531 0.321 0.111
(d#H) 0.354 0.055 0.000%3x
4 (S) 0.185 0.103 0.080
A (G) -0.010 0.105 0.921
f0(A-B) 24 §3(C) —0.164 0.065 0.015%
S:G 0.061 0.201 0.764
S:C -0.170 0.102 0.104
G:C -0.063 0.119 0.599
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S:G:C 0.066 0203 0.746
Signif. codes: 0 “sxx’ 0.001 " 0.01 "+ 0.05 "+’ 0.1 *’

HE 36 MICHIIZF AlcH el fo(A), fO(A-C), fO(A-B) Z2aH(E3-43)

1R E Ak RFEL2 tak
(4%) 0.182 0.227 0.434
4 (S) 0.124 0.056 0.036%
A (G) —0.007 0.107 0.945
f0(A) g F3(C) 0.173 0.451 0.706
S:G 0.071 0.096 0.469
S:C -0.202 0.121 0.103
G:C 0.079 0.216 0.716
S:G:C 0.089 0.212 0.676
(d#H) 0.597 0.127 0.000%3x
4 (S) 0.063 0.079 0.427
AA(G) -0.035 0.059 0.564
f0(A—C) g F3(C) -0.112 0.252 0.662
S:G 0.053 0.118 0.656
S:C 0.005 0.153 0.975
G:C —0.041 0.113 0.718
S:G:C 0.088 0.225 0.697
(d#H) 0.222 0.026 0.00 0
4 (S) 0.118 0.040 0.005%x
A (G) -0.087 0.044 0.056 *
f0(A=B) 24 79(C) 0.059 0.046 0.210
S:G -0.021 0.079 0.795
S:C -0.046 0.062 0.463
G:C -0.126 0.074 0.095
S:G:C 0.094 0.122 0.446

Signif. codes:
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10. =& 7
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A=)
Y
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3
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i
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E 37 Mol HdS3 3aES9| f0(A), 0(A-C), f0(A-B) ZoH(HS-Z43)

1R &3 R %k EFoa t%k
(4%) —0.040 0.162 0.807
4 (S) 0.032 0.053 0.556
A% (A) 0.030 0.121 0.808
f0A) g F3(C) 0.540 0.325 0.115
S:A —0.085 0.076 0.275
S:C -0.181 0.123 0.153
A:C -0.098 0.249 0.698
S:A:C 0.020 0.196 0.921
(49) 0.483 0.081 0.000%3x
4 (S) 0.116 0.072 0.115
AH(A) 0.225 0.075 0.005%x
F0(A—C) 24 73(C) 0.220 0.157 0.179
S:A -0.015 0.115 0.895
S:C -0.227 0.121 0.073 *
A:C —0.387 0.129 0.006%x
S:A:C —0.059 0.173 0.734
(d#H) 0.182 0.038 0.000%3x
4 (S) 0.057 0.048 0.242
dHE(A) 0.012 0.047 0.793
f0(A-B) 24 734(C) 0.214 0.068 0.005%x
S:A -0.030 0.094 0.750
S:C 0.127 0.065 0.062 *
A:C ~0.152 0.064 0.025%
S:A:C 0.164 0.128 0.213
Signif. codes: 0 “#x¥* 0.001 “*** 0.01 * 0.05 “+” 0.1 *’ 1
11. 25 2 d8s 0 9388 vu(Ha-45)
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T 38 Mol HA=1 SFHAZ9| f0(A), fO(A-C), fO(A-B) ZIHHS-ZS)
1R 5 A EFoxt tak
(4%) —0.094 0.195 0.638
4 (S) 0.265 0.057 0.000#
AH(A) 0.091 0.104 0.390
f0(A) g F3(C) 0.471 0.389 0.243
S:A 0.092 0.085 0.291
S:C 0.321 0.123 0.014x
A:C 0.031 0.212 0.886
S:A:C 0.408 0.193 0.044x
(49) 0.540 0.077 0.000%3x
4 (S) 0.250 0.073 0.003x
AH(A) 0.288 0.084 0.003%x
f0(A—C) 24 79(C) 0.357 0.163 0.039+
S:A 0.188 0.091 0.055
S:C 0.053 0.183 0.775
A:C —0.284 0.199 0.164
S:A:C 0.385 0.282 0.182
(4%) 62.063 3.894 0.00 0
A4 (S) -12.334 2.169 0.00 0%
dFH(A) 8.242 2.125 0.00 1%
oa-p) T2 FR0O 82.538 7.740 0.0003xx
S:A ~6.158 4.250 0.158
S:C 4.371 4.258 0.313
A:C 7.934 4,173 0.067
S:A:C 2.410 8.345 0.775

Signif. codes: 0 "+’ 0.001 +*" 0.01 ** 0.05 "=’ 0.1 "’ 1

—
N
H
lo
=
&

1S f0 8 ¥ w(AL-2L)
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E 39 Mi Il gdEa S E2] 10(A), f0(A-C), f0(A-B) Z2HEZ-43)
1R 5 A EFoxt t%k
(4%) 0.201 0.212 0.358
4 (S) 0.162 0.055 0.006%*
dHE(A) 0.035 0.116 0.764
f0(A) g F3(C) 0.071 0.423 0.869
S:A 0.119 0.118 0.319
S:C —0.485 0.122 0.000%++
A:C -0.120 0.237 0.617
S:A:C ~0.422 0.257 0.109
(d#H) 0.658 0.098 0.000%3x
4 (S) 0.132 0.081 0.114
dHE(A) 0.069 0.083 0.411
f0(A—C) 24 79(C) ~0.141 0.194 0.479
S:A 0.158 0.114 0.181
S:C -0.293 0.161 0.080
A:C —0.087 0.165 0.605
S:A:C —0.445 0.228 0.061
(4%) 0.309 0.031 0.000##
4 (S) 0.178 0.050 0.00 1 #x
A% (A) 0.082 0.054 0.139
f0(A-B) g F3(C) —0.045 0.055 0.413
S:A 0.072 0.090 0.429
S:C -0.126 0.081 0.126
A:C -0.318 0.092 0.002%x
S:A:C ~0.030 0.139 0.829

Signif. codes: 0 "+’ 0.001 +*" 0.01 ** 0.05 "=’ 0.1 "’ 1
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Abstract

A Comparative Study on the Phonetic
Realizations of Korean stops by

Generation and Age

Kim, Hanjoong
Department of Korean language and literature
The Graduate School

Seoul National University

The purpose of this study is to discuss which factors make the phonetic realization
pattern of Korean stops different by comparing groups of different generations or ages.
Discussions so far have argued that the sound variation of the stops is due to
generation differences or age differences, but factors such as generation, age, and
gender were not considered together. Accordingly, this paper conducted a production
experiment on people of similar age to the corpus speaker, using a phonetic corpus
established more than 20 years ago. In addition, since related research has conducted
only word-initial stops, this study also deals with the phonetic realization of
intervocalic stops.

In this study, I converted the VOT and the fO of the following vowel, which are
known as important acoustic cues in discriminating the phonation types of word-initial
stops, into r_VOT, f0(A), and fO(A-B), relative ones. The word-initial lenis and
aspirated stops have notable differences.

By the generational comparison, it was found that the sound variation is in progress
when VOT was used as an acoustic cue, however, the sound change has completed
when r_VOT was used as an acoustic cue. The aspirated stops have higher fO(A)
values than the lenis in all groups, but the pattern of fO(A-B) is parallel to r VOT in

terms of discriminating phonation type. As a result, fO(A-B) can also function

1 o 11
- 106 - ~ = L1



importantly as an acoustic cue for word-initial stops, and the reduction of length
elements and the enhancement of the function of f0 may occur at the same time.

Comparison by age shows that r_ VOT and fO(A) of word-initial stops decreased as
age increased, and fO(A-B) showed no difference according to the phonation type. In
other words, the results of comparisons by age may reflect the process of completing
language change by taking the lead in the phonetic forces in word-initial lenis and
aspirated stops, rather than the aging effect.

On the other hand, it is known that the closure duration and the fO of the following
vowel play an important role in the discrimination of the phonation type of intervocalic
stops. Similar to word-initial stops, I converted these acoustic cues to r_c, fO(A),
fO(A-C), f0(A-B), relative ones.

As a result of the comparison by generation, the younger generation and females
have larger values than their counterparts for the closure duration both absolutely and
relatively. It was found that there was no significant average difference in the
distinction between fortis and aspirated, however, there was a significant average
difference in the relative value, r_c. The value of fO(A) did not have a significant
difference between lenis and fortis, unlike word-initial stops. Since males have larger
values for fO(A-C), these could be used as acoustic cues for intervocalic stops with
the closure duration.

As a result of comparison by age, the middle-aged and females have larger values
than their counterparts for the length factor of the intervocalic stops. The values of
fO(A), f0(A-C), and fO(A-B) did not show consistent patterns according to gender, age,
and vocalization type.

In conclusion, stops are realized differently by the generation difference, not by aging
due to the age difference. This study is significant in that it discussed sound
variations and changes using data that embrace age and generation differences, and
how they can be used in studies for stops by converting the acoustic cues into

relative ones along with existing ones.

keywords : stops, variation, VOT (voice onset time), closure duration,
fO(fundamental frequency) of following vowel, generation, age
Student Number : 2020-23459
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