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A study of L1 and L2 influences on the speech of Korean-English bilinguals:
With special reference to VOT and FO

oy

5] )

Kim, Mi-Ryoung

ABSTRACT

Speech production studies have suggested that bilinguals who are L2-dominant are the most likely to suppress the
influence of the first language (L1) on the second language (L2). The voice onset times (VOTs) and fundamental frequencies
(f0s) of monolingual and bilingual speakers of English and Korean were examined to address the question whether cross
language influences occur particularly in L2 predominant bilinguals and to compare their outcomes with those of L2
proficient bilinguals and monolinguals. A total of 28 speakers participated in this experiment and they produced English and
Korean stops in the carrier sentence. In English, for voiceless aspirated and unaspirated stops, L2 predominant bilingual
speakers produced VOTs that were significantly shorter than those of monolingual English speakers. The outcome was
analogous in Korean speech. For aspirated and lax stops, they produced shorter Korean VOTs than monolingual speakers. The
results of f0s were slightly different from those of VOTs. In English, L2 predominant bilinguals produced fOs that were not
significantly different from those of monolingual English speakers. In Korean, however, they produced f0s that were
significantly different from those of monolingual Korean speakers. Taken VOT and f0 into consideration together, the overall
results suggest that, although they tend to show a corresponding pattern of monolinguals, L2 predominant bilinguals had cross
language phonetic influences between L1 and L2, similar to L2 proficient bilinguals. Between the two acoustic cues, f0
seemed to be a more reliable cue than VOT to examine the influences.

Keywords: VOT, {0, stops, L1 and L2 influences, Korean, English, monolinguals, bilinguals, sound change

1. A8 A A 5 Sl olF Aol SAE(bilinguals)®] 7t

AL 7kt Ak ol FAI$} HEo] o]Eo] FAKEE F

A AAZRCE shtel dojuke AeE= T do] RS Aol(F, L1 L2)91 =4 F2AA N e AT E=I v
(monolinguals)oll H& Z=oi(first language=L1)2} Al 2 Ao sttt o]F o] ARt YRkAom T dE AHF L
(second language=12) F 7N A& FAHO=Z AE3ALY 2 RSk AREE TIERIZIAT T e dolE sl
T THOR FASHE A9 w9 =ETHGrosjean 1982,

1) FAAeI T elal, kmrg@mail keu.ac 1989). °]F o] sixbEe] Ad thFdt Hl7(sequential vs.
o] wno 2012‘4 BESHE SR Ao fud simultaneous, early vs. late, fluent vs. learner)oll Aol o=
e AAE we A Ao o W FH B ko] AgeHE T ot Asae
A01018746). o F Qlate] T Ao 2k A4S YIS 714 gE2HU 52 A

Al(dependent system)E A&7t} FeFE A 712 &
A 20159 69 102 (dep n ) R =
=AYz 20159 8Y 13Y ZH3A3A F /19 & AAl(independent system)e AU=7}
AAAZ: 20153 9€ 84 3 Aotk B3] oyl A EHAAAM A=
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dominant ©]F 1] FAEAAA L1—12 FEHES ) =
& L2—>L1 Gl EAlste Ao #sA= AEnit e
A E BoAFAUT

o]% Ao IAAEY L17 L2 I3 BHEs)A A d7=
Az A 472 29Fd 4 9ltHAntoniou et al., 2011).
A AR, Zaoi7t Al 2 Adojo S mRIths ZlolthLl
—>12). ol oY AT ZHAE T3l o] UFH AHE WA
S5 Exol2 Qldl L1 o]Fel £53% L2 dojAA I%F
< PXge ZoE Uik o L1 7Hd(interference) 0.2 ]

&4 gthiFlege 1995). L1I—>12 ¥ & 7ML E3) A
EEA7E 128 FARE o E8A= BlUzt ¢HAl E(deviant
accent)’} 1 £L& ER7jo|t} ol JAEZR Q3] I=AE0]
W33k Konglish, T ¢1E°] ¥3}8l= Chinglish, 2 Y&
)IEo] W3t Janglishdh &o7F AAE A=olth. A7t
L18] ZHde] LivkEoluy L27} AR $7g oA Bjojukar het
olF ¢o] AEAARE HAE EAEE A A= g2 2
£ RAFUT & S°], Kang & Guion(2006) early
bilinguals®] 74-¢- 7+ A9 SAANAVF FEFe
A o]zl 3k WA Fowler et al.(2008)°A+= F o7t
k& wh=r} 31913, Antoniou et al.(2011) Ao A = L1o]
AEtA AHEEA o= E7etal AAZ R Lo IF
o] o3 &A|tial 3 THCaramazza et al, 1973; Flege,
1991; Flege & Eefting, 1987 for L2 production; Pallier et al.
2001, Sebastian-Galles & Soto-Fraco, 1999 for L2 perception).

F HARZ, L1—L2 9 R E2 2 12—L19Y
ol FA EA%TE MR F Aoyt PSS,
bi-directional) .2 4% FFS vITE AO|tHLI<—L2).
Grosjean(1982, 1989)2] ¢lo} mdoM= T o] AA7} 4
s8] wgel F Adol7t FHH ol =(F, mixing) @42 £V
sttt oA ol @k WEKZ, uni-directional)©] obd FlEk
Ae FA3FATE Flege(1995)9] Aol5S522 (Speech Learning
Model) TEZF 7 Aozt FFo] Ataklolztal tha3t 2ol

AF3A S “Bilinguals cannot fully separate their L1 and L2

i)

l:ﬂ-x] 0}-1 E.

oot

o

e

phonetic subsystems as they exist in a common phonetic space,
and so will necessarily influence one another."

A WA 7}%;*33 L27} Liol F&& mAv+= Aolthl2
—>L1). ol FH Ao} 34F $5UH (Age of learning)©]
oJgA =1l E}E} AAREE AOZ, Flege et al(2002)L
carly Italian-English ©]% o] 3fAEc] L#:-Ee L2 Ao
=29 o]Fele mxo] AMEI} TAEA egtria Bust
Atk o) 12 doj7h $AIT BelA AT o F dlof 3
AEE L19 GFE O & 9or] o= o) LI Bow
B AfEAE W Selo] L7} Lol 93¢ Zoha
SAtHL2—>L1).

R Ete 2 ] WA 7FeAe L1 L27F of| IFE H|H|

Lrclet SHUE M7H M3S (2015)

A &1 @Y Aof siAtet YA 7 doEE P &
A-52AAE 7H Aolghs Adoltt o& £, Magloire &
Green (1999)+= Spanish-English ©]5 o] siAlE0] @ <o
stk Hlwa] zpolzb fojmskA] e AURIEAAARE
(Voice Onset Time, ©]F VOT)S TARIL &S BAFAUTH
Grosjean & Miller(1994) E3F o]5 1o 3}A}E0] =
3] wAEL7] wEel Ao 7+ S84 P ERE AHET
A sta glom L1t 127 13 3] daglol 9&FE A
oS Zolga 33tk
715 A8 AFAASNA kR w7 L1 L2 Ao
S(, Eol-Fol, 2Hdo)-Fo], T 20-FoF)el thdt o]
T Aol A=Y FEAgo] Aol 1 mA e 5498 FFF
of tigt A7+ FEI o|FojH & ®HAo, 3
(Korean-English) ©]% €10} 22 &4 A5E tFe= 3t
o O35 SAAAE G Ao A9 vl 2%
ol wHlskTh B ATl L2 AR O]—? Ao sk
=(%, 12 predominant)?} L27} £33 o]F
L2 proficient) T LF= UIFOE ol& WaES T Ao 3}
7k} vl go 2 A 473 4714 Bl Fol|A oj' B 7}
& 7k A& ZAFAH

oe] A3 AT AASNA = AL A S HIE
A YSE lEEIEIQ}JZ]—(Korea.n is undergoing a sound change
& HskE A& EFAA HHS] T8

=% 95 VOTS f0E Fall WS HTHKim, 2013; Silva,
2006; Kang & Guion, 2006; Oh, 2011). Z&l&% 7]4&-3 3%t
VOT #}el7} AFA S3HVOT mergen S A3 913 HHH F
A4S F g2 2o 7EFu42] }ol(f0 differences)=
T AzZ AA(tonogenesis)©] Lolue= EAHS Zeth
(Kim, 2013, 2014). #H&& FE3h= o VOTY gdrT=
B FutEE 0] 9ol o FEHALD US| THKim et
al,, 2002). 3tAITF o] HHFol & WIE oIl F8
glo] FollAel thsfiAe ob&7AA] FEletA Bl vt
o FH Kim(2011, 2012) A7 A e Foj7k tha
g =l A B EAYTFE S ﬁ%«] Aoz}
ot o 7 301«] tﬂﬁ]—ﬂ 0101 T AES R
OI]/“]E Fo7t A
g B e olF ‘?ioi ﬁz}%e EH*JP_ o] W3lojA

in the stop system).

o ¥ fo

= @50 #HAE FoA 714E-HE3E T Lok 3
A 2P F=el ddof sl vis) o FEE A F2 5
&+ 2 2}015 oA ZAEATE AFAREL F3

2 o & W9} Fof e Aol E=A)
o Hof tfgt T E A TSkt dih

M 1: Qo] 3 ki o] EATTHLI<>12),
Aol & Wake} <o} WE Ao] EARTE
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A7 7HAE El2E] 98 B ATl A AlSE A
& AFEAE 2 JHA HellA xpEstE WHo R ARH &
e sl A3(Quantitatively designed phonetic production
study)S AABIATE AR, o] b HEYFTFS HHEE O
A AFEo] VOT#HEHS 7HA 3 Bl #4& dl(Fowler et
al., 2008%] th<R) W3l 2 AT A= VOT#EH f0 contourdh-s
Al ARk gkl ARA Y FAHT & A
A Fuks AvE AYAFE9 A el=(Kang & Guion,
2006) 2 B AA TEHE FS Rlasth ole
VOT#HRHS: 52 BE8olA 3 AHe] ptvhs AV EgS
HE g e A BRAFo A A g AI=E

o B4, B dAFNAME olE SFHA FEFES 7%
T U A 80E A FAFLEAM FA ARY

S5 =90k A8 AT7E Z3EolA Silva(2006)= A
YE, OhQ01)E FHETH XA, THE HdRT=
Mg EFo] WA A(Choi, 2002; Kim, 2013) VOT %3¢ *o
ol  =A dojdtia 9k =3 Kim(2011)2 Fo] #+%
o] ZEFE 7|29 Zol7} o] ZolAA Utk =93tk
olof & AFolAE FAAE a8lE HAssEr] Hate] A,
I, A 1893 Fo] 3 55 SAst FAAE o3
I} 2o EJQO}%E} AFhE 203002, WAL Ae FFo

(TR =)

roo

[

O_L.,

oL,

o

WAow, AEE AHo® FAStAT 53 B #EAY
B OMI APAow wEE 7172 BASIT. B Al
ATE(Kang & Guion, 2006; Fowler et al., 2008; Antoniou et

al,, 2011)°A oln] L2 AFAel A1 e FJzKE3] #3t
AE Td Ao SRE §F HL Strange(2011)7F AF T T
<o 35]';(]'4 Z1B8AE TEAIIA RIIATR. B ATolA

£ @l T o] Aol A B L2 GoIE
25E B HEAUAE 2 A9 AR Aol A9 G L2
2 A9 AAaFel W AATVE dMste] FoINA
o o] B <lo] AR FASA BT ] T
of S BaelAl, Fof Bdo] B oA BAPOR
A tgdlels] G A2 o1F ddof Bl F5of
= ol #24% v oa L2 A1 83 A9 A

_]

o
nAg o 2 HelE T %Z%l'smiu}. Oh(2009)% %5}257}
Zo] 3 ZojEH, VOT $3 =3 ¢ &
ATl E L3 =25 AHSA FA

KO
e

%wm 39

2) Stranget= W 1o} AE e 2ol HelahArh2011:
456): “Participants are primarily monolinguals or near
monolinguals who have mastered their L1 phonology, but
have little or no conversational experience with the language
from which the non-native experimental materials are drawn.
They are usually residing in the country of their L1 at the
time of testing.”

A5 VOTSF FOSE 2t& ol A 15

o4 ARE VLY U AFOE A
Sxod 24 ARE WP HAT o)t B &=
24 I8 U8 BT F dE AR A8 F

Slol A% AsHEol e AHEE ¥l Fk

2. AE 9y

el oizt ey Eel Ayl ST, AP

FAd AFS BF 40FOE ool Fo] T dof A
g TR A F AF olF dol sAES 43
Aoz stk

A A EE A e AW EY te
I Atk F THOE 7Y o] 9 dojsAE /‘1501]
Al Ejolut Aty wEe Az RYER F5FA %

dgol 2534 o€ EFVF @AletE o5 AF A ]
A gl Fol2 dEPe of digstA X3t oJatiFol
Aol w7bsd sAECIAH. JEFAE T8 A&l gt
oo sta 4L e Oﬂcﬂi g es ERSY
Fol 8L AY ARtk F THOE FAE Fo @
dojgidEs = 8 FHHEtal(University of Oregon)
SR T80 He AFL 2HA JPA 2 A &

O.u.

ni‘

of

flo Hl

ot

‘1"] o]O /\

01 ﬂﬁbﬂ 71 i3
e Axo] fA MERT

ARG v o)F Ao At

A WA AP Ee BT 68y AAIAERE HEFE
A9 =l BEE TS B ulFoA gy At n
HFRIZEE LIS 9A &
= 2 o] o] FojA L27} ST
A 2kt o]F o] SAE(L2 predominant bilinguals?)Z
L1 7H4eA L2 Sal 5ol
ARESEATE o529 gole} 3
T HellA Ty 0*01 sixpe}t A2

»o

3) B =FA= o]&& L2 predominant ©]F o] A= A
SFA T Kang & Gu10n(2006)°1] A& early bilingualsZ, Chang
et al(2012)°]14+= Korean heritage language speakersZ=,
Antoniou et al.(2011)°|41= L2 dominant bilinguals 71 9] +=
E 4= Korean-American bilinguals2 #3171 % gt}
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woro. D% Yol gu uSS 59 sgstdey fEEs
53] 128040 AHHoZ LEHOZHN F AdojE Az
A& 4 91711 HATh ARE7]o|E wlTol] Y gow w= A

T FHa 39 o) 109 1 AFRE SR H53A 28
7 gt Agt Folem 12 Fort F2T olF
(L2 proficient bilinguals®)E= o] FARH BE X
Bl o Aojrt ggem A W dA =9 FHy }H]E A
alsi=g

12 4 A%

Aolel Qo] £4 Azt o} 7k
Aoz Blasty] 98 FLd 48H
o 23 FEE (CHCV(C)E o]FoiR 14HFZE Cl1e
Fgol /2 AFE, e #@dsoR dxoe Ve
(aspirated), Yd-(lax or lenis), ZLB]I. 7J-S(tense or fortis) O =

Z5-8(phonation type)S TIEA R Fole FAHS
(voiced), F-4J-2(voiceless), LIl —‘?’—ﬂ%(unaspirated after s_)
(e.g. shptk) o2 3P o F o] wF
(alveolars), AT7(velars)e] & AT %1*3]3]'9\9‘2@, e
ofF AgOE [y U} WE SHETh BeS AT 1R
o R FASH TSI o] dol= tiREel {9
13 tho] S(real words)E TAEROY Hoje] AL cved
o] A% o = glo] Fou]gt ©olS(nonce words)E 795}

o dg B2 o8 ()3 2o

A5 eel AolE
34 #0M FEHHN
o]
o

(1) Golsh Bto] ol

English (18): pot, bot, spot, tot, dot, stot, cot, got, scot; pa, ba,
spa, ta, da, sta, ka, ga, ska

Korean (18): Z[p"at]‘red bean’, L{pat]“field’, ®[p*ak]‘head’, B
[t"at]‘blame’, SHtat]‘anchor’, H{t*ak]‘precisely’, ZH[k"at]‘stop’,
ZHkat]‘hat’, ZHk*ak]‘croak’, 3}Hp"a]‘to dig’, PHpa]‘to see’, M
[p*a]‘to grind’, EMt"a]‘to ride’, THta]all’, WHt*a]to pick’, 7}
[K"a]‘car’, 7Hka]‘to go’, 7Hk*a]‘to peel’

dol 24 “Say  again” °|3aL 3]"301 AL “olA
_ spAlerolith BAClA Froj= 2]l HA
A gkl sk e AdaA ¢lr] Hue 24 Al
AAZYA Hxo] SHE Hol g=F AHFHIIY BE 53X

4) B =ioAe o]&& L2 proficient ©]%F o] A= A3t
ARk e °4:rL°ﬂ/H ©]52 L2 advanced, high proficient
learners, - late learners (Kim, 2011; Kang & Guion, 2006)
2 A= k.

Lrclet SHUE M7H M3S (2015)

£ 4 DESAM TR oE s on 7 ukEe A%
I EollA F-2Jm) gl FA(filler sentences)©] A YEHAT 2 A
o] SAEZ 7270(187] To] x 4 WHEYe] Exolr} £HHS
o 2437 S8l FHE F TolE 3024/t 1512
M=7271x21%, Gof 151270=7271x218).

13 A% dx, 374 2 FAEA
S5 HE eHqd FHUS oA s Al
o ®SAolAl  Shure(model SM 10A) u©le]=ZE  ARE3]
Marantz TAE 5S7](PMD 670)0] HH APFHJT 55L&
22,050Hz8] ¥E F& H]&E Ao RE A4 ABE
Praat(5.3.47) <4 B4 Za33S Agste 2A-Qch
(Boersma & Weenink, 2013). ZoAEL =33517] o 9&

BU% G R 0 94 %@—g— =

W Al e, 58 @ U

5 —’_',ﬂ_‘,:_i t& FIKOh, 20095 Haslst7] 3l BE 4
ZtEE MS word PPTe] &R E o] SgtolE &5 o] &3l 3 &
A 3z ASE AFoE ARG AFAE dEo] £4
ARE 558 e H?Oi?n 0301 ~*é A5g 558 He

Antoniou et al., 2011). ©]F Ao A= H¢
2 A& JHRE vl Foll 24 AEE YUTE BE
4 A5 gl A g Ad=HA UES 84 F
AT

VOT #2 AAME ARgs] A FE A F(the release
burs)FE 2o F7I37t AFE= A (the onset of
periodicity)7bA] o33 2~HER IS o] &3 FA3HATH
(Lisker & Abramson, 1964). FO #& &-80] AZtEE 2] H(the

onset of voicing)F-El E°] EUes AAHATAE AMZE AH

g T dAG AR evtlE HY ~HERIHS B
ZA3H AT

A9 2% DAY FHE od aglo] vhEHSet fofu|
g A oj| 2Fo] &l i) FYS 1FS FAs= A o
FE dotry] A3l A FASEHAT o] 83 TAZE Y
2 SPSS 21(2012)914 LHFHE T & (General Linear Model:

o

GLM)oll A BHEZA Y EAHEA(repeated measures analysis
of variance in the univariate context) <2 ThY E4HEA
(multivariate test)S 33FHTE SHE VOTS 0 3FS wHSH
“*(dependent variables)Z 18] o](language), L& (group),
Z5 YA(place of articulations), A=
=¥ (independent variables) E=2010 2 31 Th 229l
o] A1 3FA}7E 2 Ql(between-subjects factors)> 1] (Gl =
o), AF(F=e TY o] Ak, w=ed 9 Ao A, 12
predominant ©]% A¢] &2}, 12 proficient ©]5 Ao 3FAho]L

3 (phonation type)=



=0{-0 018 A0 AHS2 L1t L2 F

ra
o

A (within-subjects ~ factors) 2902 229 X(place of
articulation)$} 22 -3 (phonation type)o| Atk ZF QQE=2 =+
839} 4528 (main and interaction effects) E37} TA XL

FHHAIL 2Tt Zo)7t A= AE Lok BI]9f8) Tukey
AR o] AAFATE BAXE AABAY E ATFNA F

£ BAo] HE 298 FAo7 AA =25 T)
3. 4394%

3.1 VOT

3.1.1 =] 7148 o) Fojo A4S v

gk g9 o]F do A= F WY Y] & 94 o]
LS OlsER &, olF o] sAe 7 ool dgEE
S T Ao FAAHE ST 5 Qe A Uk HE
ojth. H&ol uigk &3lr] Hall L1t 129 HAES EF

A nz] Aol elo] 2k el vl s LI 120 A
e 7P fARE 52 A o1F Aol BAET Bd o
of BAES| VOT B#gke vlmateieh. FFois ol e

= ZoA SATHAOZ A GAS WEE o] By
o

O

(voiceless)¥} =r0] 7|2 S(aspirated)©]t}. ©]ELS 4%
2 BA 7124 S(voiceless aspirated) 2.2 7] A (long-lag) VOT

2 AR gFo|tt. <aR1>2 Fo] TS5 =0 714
& 3kt F 15X VOT AA Highs Ro=t 7 2o
@ Aol A= VOT Hakel,
o] o]F o FAEo] BHgolth

2

120
[ Monolingual

Oeilingual

100

il

h

B2 VOT

20—

English Korean

2104

a9 1. 9L state} o]FAoSAHL2 predominant) <t
oot Fol FA7IAFE VOT Bakst Bt
Figure 1. VOTs (x1 SEM) of bilingual and monolingual
speakers of English and Korean. Consonants are voiceless
stops for English and aspirated stops for Korean
(SEM=Standard Error of Mean ¥¥9] EF2A}).

<33 ol B 5 Qo] Jo] THLE o} 7420
Hla) Bl o] Sabsl ol dlo} B mFeIAA o LA

Off 2t8t &5 VOT2F FORF 2t GHA 17

3}=] A THEnglish voiceless stops > Korean aspirated stops). ©] &
K

AYe ZLANE BE FgI B <E> 59

® 1 2SR Fo) BAL v, FF0] 714E VOTs
Table 1. VOTs(ms) of English voiceless and Korean aspirated
stops according to the place of articulation

Place Lang. M. N. SEM Min.~Max.
Eng. 90 104 1.7 46~160
v Kor. 77 104 1.8 28~132
Eng. 101 104 23 62~185
v Kor. 80 104 1.8 47~145
Eng. 103 104 1.9 61~196
M Kor. 90 104 1.9 44~137
ot/ Eng. 98 312 1.2 46~196
Kor. 83 312 1.1 28~145

A8 A7 AaelAs Fol FAFo] Fmo] 71450l Hls|
2o VOTE 71 Aoz RuEotkd, Fo] 20~135ms <
33+o] 65~200ms in Lisker & Abramson, 1964) 2 AT Az}
Me A BE o g2 VOTE 71 A3E B9l o=
B AT Mg sAE B35 o] 7]1259 Aolrt FolA
© o W3} Y Folgks ol

il AR FaAE, @ el olF ol s F
77 e vy caoa :@}zk s S, H% olg

g A Oi(p<o 0001) ©]

Group

1207 [Emenclingual
EBilingual_L2 predominant
FABilingual_L2 proficient

-

100

B0

1R

N\

B3 VOT (ms)

- it

T T
English Korean

a9 2. ©ddofsatet o] FAolspARRt Fhrof e} o
87145 VOT Haghst B et
Figure 2. VOTs (£1 SEM) of bilingual and monolingual
speakers of English and Korean.
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bilingual is not two monolinguals in one person”& A|A|3}= 2
AR FAR Aol b 43 o] EAFE BAFH <aH
2> L2 proficient $HAFE9] W3lE& BT Hl <O 1>
L2 proficient ©]ZF ¢1o] $A=2] VOT HHaks& o § Aot

<ad 2204 & F ARl Fo TS EEolAs 12
proficient S}AFE°] B Ao skAte} o FARE HEE S
o] 7145 #SAlolE L2 predominant SHAHEo] @Y o] 3}
A ¥ Ak de EO@—Zr?iE}. <3 2>ol Fqz} ws)
ES O 2E VOT #ho] dojd, aFdEE 183 25 9A
HE 2pol7h fojudk A& dolry] 98 Aol AFE 3

Z5 Y9AE gAY a1e=Z VOTE

WEHATE sto] AWAFEPAA HHE A dd BAHEY

S 33 A3} o= (F(1, 990)=189.115, p<0.001)ZE Fol=

18] ¢F 20ms O 71 ZAA VOTE BT glom

o] B3 Aol froHSHATh EE??_ 25 HAREE Fees 7t

= T ARSI 2

FeImEAT (FG3, 990)
=40.961, p<0.001).

VOT#-S 15 Fovd Aols HAFIed FG,
990)=14.136, p<0.001, <Z1BI>ANHE 4 U5o] Fo] FAS
WSLA] L2 predominant < L2 proficient < Mono. =22 18|31
Skaro] 7]l WskA] L2 proficient < L2 predominant < Mono
o g WFEH. Fol-g=o] FAF LIA| o|F o] 3}

e BT g o] At Hlg) g2 voTgie s west
ATh Tukey ARFEACNA Fo FA5 E3iAdde Ad3=
2] 12 predominant 342} 1ES Tdojsizle} FY 1FS
PA5HA] £33k ubdo| L2 proficient A 1HL FY 1FS
FAsAT =, 12 &7 A7t =28 49 Fol SsAt
WA EG H FFHoE o] TS Lol FASHA
WA o] 7145g e ddle 9 o] At Tt
A ZA, 12 predominant 3R} TS0 2 ZAA|, 1E]3l 12
proficient 3}417} 718 #Al VOTE w&83id=d ol& Al #
@ 7t Aol 7o PIEFATE (73ms < 78ms < 86ms). ©|H 3 FF
o] 7143 e d=o] & Wsket Be] s F 9lod
g FEETE GE vkeks 2] A Fol SsAEel Al
3 a2 E0] Fmo] Bzl Akl ¥ 77kt

<A-2>oA = F Qx| F=oiet Fof HHsANA FA

oBL

W3l A 7] S-S walglof 9lo] o]F o] e B
7t G TS o] 7ASs BAZHOE fonsHl
17} J& WF(distinet category)Z TEIS & F AAH

< 0.001). o] E9] W35 T3 A o] srje] e E}
BARSRE Fou|dt ztolE BT glo] Ao IF 45
Zhgo] EAF F oS HAFI & il

@ Ao FAAYE SPHoR %—aﬁm Aok ®Hr)E=
H 2 THcf. Kang & Guion, 2006).

2 K

Lrclet SHUE M7H M3S (2015)

u$- T2 ARAL 12 predominant SHAHRLZE2A4)2} 12
proficient SAK(AQ1G o skEah) 2 Frb o AEHow vy
1o} spatoll 7Al FHF= e HolA dAEE o
ANE RAFT B AT A= gojddd o 28 AFst
T o ©o] AR&3H= 12 predominant 3271 o] &Y 3hAtol
WA 28 dkmols ol skl AM8-She L2 proficient
At gh=mo]l @l Aol o fARSHA EEE Zlolgte o
date vle] AE BHoAFiUnh oY Ade nZ2AE9

urslEo] Al o] kAol vl © ATA Ado] FgL

fu po

okl H3gk Chang (2012)2] Axtel= dixdh & B A+
9] VOT A¥= A Fo st5A7 Fo19 VOT Aelg B
o] FAAY AR Eastes St F IS HoFe

A% @ 4+ ok
<33 >3 <Y 228 B & 5 Y AL olF
SAge] 9 Qof B WeEN F
Hets gol FAS AT THSL AR thdf TR}
olthe Aot ol SAHel 24 Ado] F47142
£ AgeolE Y HEHE AF AvjRohE ol
$E 9Pl BAHUA oIHAA ojRe] YHAE F o
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3.1.2 9oj-g=o] HHS VOT &9 15E Bxoy

ol #Hlle g0l HAMe A4S olF Ao FHAE
@ do] sAEF BlasiA oARA tEA EEets A <
>3 <Of4>oA 7] ARt <a¥3>2 G
S, TS, VNS 25 ) 4 OFEE Ay

g gEepgolk
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Figure 3. VOTs (£1 SEM) of bilingual and monolingual
speakers. Consonants are voiceless, voiced, and
unaspirated stops in English.

VOT#2 A5 -8 (phonation type)Z F<Ju| gt Z}o] F(2,
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2 7 403 U522 fd5ol 22ms, TE I H]7]2 0
9ms® 7HE ZSkth Tukey AFS-EAAF F45-01714 83
2ol FulEkAl FUTHp>0.5). £ ATelAs FAA-E0
ol FA8EE HAA (pre-voiced)Z 5314 ol Fof H 4
=2 F M9 vOT H3-AZAA (long voicing lag)et TA|A|
(short voicing lag)-E7F AAH AT Fof HHS& L3l o
O3 zole FovHlskA]l bk ok (p=0.599) A& *1E3t
N EAEE 52U SATHEG, 1503)=9.303, p<0.001).
<O"3>o4 & F dRe] Gl FAEeH RIHE #4
<3 w714 dEleME 12 proficient 3FAF HSo] L2
predominant 3}A} 3ol vl @A A} Bl o I
AL m¢ FuETh 53] dol #4853 ST o) vOoTHol
4ojA AL & 4 A= © ol L2 predominant IALE 5 F
A A= Fol bal, /dal, /ga/S oo HEAY VOTEE
Aoz} 70msol’d AA T3t YTk ol& L27h FAIFE o
T 9o FAE AT Fond Fof CVE ESE W T4
Ao L] o] IS AshAl #a vk A AT
Thi.e, L1->L2 for predominant bilinguals). =3+ go] Hf =
oA L2 predominant 3-AFell W& L2 proficient SAFE<] ©
AFA R Tdo] A} HlEEH Stttk ol Ade
127} §AIsHA AHEE 79 Ll 3Hd2 )1E 712h= Grosjean
& Miller(1994)¢} Kang & Guion(2006)5 A3 AT Az}l tj
A== diolty, =3 12 proficient 3417} L2 predominant 3}
Ztell vz} VOTE @ Ao shatel] 7HgA B 3=
33kl JdE A2 Chang et al.(2011)2] Aotz Ak=t

Group

‘1001 Monolingual _KOR

M Bilingual_L2 predominart
Fd Bilingual_L2 proficient

oy

R VOT (ms)

aspirated lax tense

a9 4. 3=o] HHS IFE VOT B3k
Figure 4. VOTs (£1 SEM) of bilingual and monolingual
speakers. Consonants are aspirated, lax, and tense stops
in Korean.

IFZ FvEE Aol7h glgol wWEt o] F o] A=
Fol FAHES AR Bxo] SAAY WAL B 9l

ok ¥ oo Aol HeE ®Rol NG I w

T VOTet FO2F 2t ol A

[¢e)

=31 Qe A ARSI 0|59 FhEo] HH S Hee I
of HalSTE FE e FS RAFUT <OHeE S
o] 71215, Ae, e T g IEEE A¥ B VOT#
¥ golth

VOT#HS A-SHFEE Fou|3l Afo] F(2, 1485)=2714.483,
p<0.001)E BPom 7|23 AA Ho] 9msE 7 2%
I, BLE Bms, 1T A 13mE P #UTE AR
of W2 7t FEZE (group*phonation) EF FAHOZ
Fu)Etd =T F4, 1485)=10.812, p<0.001 A3 A7 As}ol
Hla) 714 %—E— VOTZS] dol7} FrolbA i 52 Aolrt Ao

& 4 S thLisker & Abramson, 1964; Han &

Weitzman, 1970; Silva, 2006; Kim, 2014). Tukey AF$-E2] A3}
ol Al 7 AL Aol FvISFATHER, 1485)=44.073,
p<0.001). AT <TH4>ol A B §= Ql=o] 7|23 HLS
Hgrd] Aozt AFHEE BF vl fABEL F3 el Beke
o AAR 7] A& T FHAE F T B ALsae
257F 71453 H53k VOT zbol7t BAZHSR fou|3A]
ATt o]d FHAGL olF Aol SASAAAE BHlon
ol= 714+-853t VOT T3/t dA8 I8 Foln spapd
2 NAE BoF & F ATk

olE HS WA IEIE AoVt e A ARE ATR
Ut <A"-4olA B F Kol A LRI Aol7t fofr]
SHA] ¢ Hhdol 7|23 H5 WU3lAol= L2 predominant
5L Tddo A=l B3] I8]al L2 proficient SHAHES
L2 predominantoll ¥l O #A -3t Tukey AFE414
7 o5 Al IEZE Aol St (p<0.001).

A AL

O:

313 0% o} sAEe A WFd B
B A7 28 B o] F o] HHEe] © o] 5
AEAY 7 Aol A @ Ae HE T Aaee waE &

Phaonation
Blaspirated
Dliax
[Cltense
Blvoiceless
Dlvoiced
100+ g N Bunaspirated

HRVOT (ms)

ilingual_L2 Monolingusl_ENG

ingu
predominant proficient

a9 5. @ol-go] Hae WY B
Figure 5. VOTs (£1 SEM) of bilingual and monolingual
speakers. Consonants are Korean aspirated, lax, and tense

nolingusl_OR

stops and English voiceless, voiced, and unaspirated stops.
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AE A o Folth <IY s> vd Ao Fate} o)F Ao 3}
AHEo] 7+ g Aol HAS W VOT #49 2XEE B
&t
AR <aF5>o A 7 P& Qe = Y doj3iat
ARE BA o5 Ae A AFe vk Zo] Al A9 A
5 3% 71495857 VOT %< &8} (VOT mergen)7} %1
g Z9lo] gt VOT EXE2 B WEE= 3719 W37} ofd
2709 MFE-ARA L dAA--2 AU o9k FA3 2
= Kim (Q014)01M= Bad ul o} o5 o] sAEY]
A= VOT Bagke] ztols AT @Y dof FxjolA
Kol VOT S8+ A Hols A& ¢ vk 2&3
o7 gojo] FFOFE VOT#HY Aol zole U& F UL
U VOT F3h= L27}F A 3glo] olF <ol A&
A= dojvta Id5& & + doh

<agF5>olA 7F 225 AT ml=l 9 o] siAt

AN

=9 A5 71N e-E 3 Wdwke] Akele frolvlshA &
$7] m el 350 FE53 HAE Aol A v
A AAE P ZAARE F e HEE dddn
2 3t o dFAR] FAEe0l AAAE ddE ¢
AE 7FsAE MAE o ok G Ao sAAIA Ldojut

=
= 7)1 832 L2 proficient SAFENAIA T3
Ql © ¥kl L2 predominant SFAFEANAIA = Holx] &
Skt o]E0] S 2T o £ 9 I VOTE #slslr]

[0

1% Oi A5 BE 6719 HALSS A2 A TR
st A5 Lobrr] 98] Tukey AFEAE HAF

1
3} L2 predominant §]-Z]- ol 7

T BT e/fFellA Fofe]

o ol MAI4EE FUT TFOE 1 Aolk el
P AT ol S W Aol Felvla Ao v
ERtTH(p<0.0001).  ERF  @=ofe]  FAe-dE3t Abels
p0031E FAHoEE folustgont e B o] 8
Ak FASA AL e Bt T AL FAE Bl

FAT AEH S 2 12 predominant FAES 2T 471 HE
Z HY S Adsta Jua & = dY (ie., tense = voiced
< unaspirated < lax < aspirated < voiceless). L2 proficient 3}A}
59 A 5 o719 #HAF FolA Fol FAT-RIZIAS3E
zZoldk Qe B 5/ HAE HFE FRRE AolE BAH
(i.e., tense < voiced = unaspirated < lax < aspirated < voiceless).

VOT#S] A3 A= 2 7hA HollA wl-¢ FrEth 3,
L2 predominant S}AFE0l HI3] Fojol & =FF L2 proficient
siakgo] o go] T sAa gl Tk VOT#E Bl
STt WhHol| o]E2] WSlE-2 12 proficient 3}AFEl B3| 3
o] & g Witz ¥ 717kt ofd AT A= “late
heritage 3}Abe]
Ao & thzste vl @ AsF ot ete A9

ol ont ruhl.

¢

i

bilinguals®] ¥3}=0] early bilinguals <2
3l=ol Hls) F

Lrclet SHUE M7H M3S (2015)

AT Al thXFAckKang & Guion, 2006; Chang et al.,
2011). L2 proficient SHA}E2] 74-¢- AFE7] o] Fof Fof Ao
EEE YubARl A4l Gl S5 (5, late bilinguals) 24 B
& U5 we d=ol dFE o IS HOF uiH| g

FolE& I3 W Folo FFS d s ZoE VA
7] wj&o]th(Kang & Guion, 2006; Chang et al., 2011). ¥ 2%
2 A3 Yof FA =EF Ho] gl 4 Yol FFAEY
Adoh= A T2 Kim(2012, 23 3)9 97 AdjelA I
59 A% o719 HASEFT SAAY} ZAAAZ 2719 VOT
W2 FE3A e, tense = voiced = unaspirated < lax =
aspirated = voiceless). AZ7}F ARG vh= Al Fo ShEAtet
T o] Ao AT ;M ARt =EE Aol LI>L2
FEFE 080 128 © HFHE 9T + Avke Hol
ot I3 o]Eo] VOT AolE 8i5ete dolnl sAAY A

o

sl Weshal Sl o 4 dTh ©l5e] VOT gl tiek 4
ZAHQ] Fao] pEE FU3 FAEHE A T A
Rz

3.2 FO

321 gl #le 0 ke 15E BE F

<ad6e>E FolHAeE e AR Ag dFe=
el w3 SEo] B o A A&KHE A oiE
ool ] & mLA Y RE B0 T A WA S
A3 7HA0 8 BE 67HE AT 0 @S 4 152

2 g2 BoETh

WA, A Foixl 1F AIES O 0 gtol IFY,
SHEEE

(o)

2 O3 Z2FAER BAHOE Fov|gh Ao
7} M‘—t—zl% ot 7] 9l 1FS SARE 89 T3 A
S 229AE FAY 89102 HE WSHSE o A
WA E R (GLM)OlA W54 g BN S 3% 23
IES FQ2, 1485)=40.773, p<0.001, A3 FQ2, 1485)
=25.254, w3t B 5L & Y oAF-E %= A=
olry] el EAE A AP WEHTE 3t Tukey A

BAE ARBE A p<0.001, ASHB*TEFS F4, 1485)
=4.120, p<0.001°2.2 fFon|st o]E YeR) AT =
A BEE FINIF o]/t T T alne] HEAE
=3 folvlahA] BkThp=0.5)

<d"e>olA & 5ol Fol @ A= olF Ao
SAF ol IEAAGE FUT 15S B4
A1 12 predominant 3}AF9} L2 proficient A= 5Y3 15
A3} 9 thi.e, L2 predominant = L2 proficient).

fzkel Al 7le] Ag §87E Aolz} i A Sop] e
7 28HE A4 43S Ay g9l AW e vhe
MR sol MBS Tl BARAT Tukey AFENS A
ATk WA, Gol ddel el A ALRHT v

P
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Figure 6. FO (£1 SD) contours of English stops produced
by monolingual (top), L2 predominant (middle), and L2
proficient (bottom) bilingual speakers (SD=Standard
Deviation).

g zol(dA, F8e < HIZIAE <
Tukey ARS #4 A3} <760 A>9} Zo] FA44-2-8]7]2)27k
2ol BRSAIAEEE, o83 483t AFole 60%ol A F-E
oju] AlgbHith oldl A= A ATE Aot fAR A
AT FASE AUEE 03y Aol Ao R Qg #
A2l &I(intrinsic effect)THS TAZOE BHAES & F 3
Sl ThHombert et al., 1979).

L2 predominant 32+2] 73-¢- Gol T shatol Hlsf Al A=
< FAwEEs 259 089 Aolrt 25 © Holxled ol&9
ZFol = F(2, 429)=13.836, p<0.001°.Z F2|m|&tAith (A,
e < AZIAE < FA43). AT <ade>ollA & F A0
o]E9] Aol ulg LA o Al A AFE FAWEE 0
el Aol 80%FH AHA TET 1ES BT
(p>0.05).

T VOTet FO2F 2t ol A 21

<dd"e>A 2 4 UXxo|l L2 proficient A= L2
predominant 3}Atel] Hls] Al A& F WE= 259 0449
ztol7d 2w o e & F ATk ol 7 AelE F(Q,

567)=12.972, p<0.001C.8 olndgon] §42 < 7148
< FAS £02 BE AYAA A A foVT Aol B

Bk

gl B & UE0 ASe At 2ee) Nkl
Rol7h ot WolAtatel ek 1§U Aolrh A3
t}. L2 predominant 3}2}2] f0gko] L2 proficient }A}oll H]3] T
Y Qo] stAe] 0 -] FAFEE ol VOT e Aot
T 08 2F4E RAZT o3 2HE 3l & F e A
A2 o]F dol FAEC] L2 P& IS uf L1 oY
A A TS LA YEolth olF o] Bk dof F
ALy §A4L9 oA L1gske] 7HAE1 9L
%L?‘?}X] B A Fol FEAelA L1 A4

@3] L20] HolH1 Sl AF= wig thz

Park, 2001; Kim, 2005, 2012). ARH O, L19] Qo] 2%
el 28 AFLFE Eojettal & F JAAT AHs] e
Wil 9o L2 predominant SFAFETH= L2 proficient At
AA B FRIAAG. ol Ohg BFol AL AnEE w
=9 f0HFgANAM o HEsiA & F At

322 =0 HAS 0 @Y 1FE &

<OF7>L o] HAleS delet 158 0 Bgkolth

B HAf5F vRHAIE HMA A ﬂ 5 FAAE oo
2 359 0 gto] OFEE, ASH3EE, 181 259AE
2 A7t UeAE Fotry] 5 Eéf‘f} SAENE FY3
Aok I AF OF FQ2, 1485524276, p<0.001, A58 F(2,
1485)=127.064, p<0.001, A=H3*1HF  F2, 1485=3.351,
p<0.0012.2 fom3t3ith. AFHERE A AT Aie} &
ARHAl 71458 FTEE B&e St 7P w4 O o
Fo2 AE I8T He £2E2 FYUFAUT (Han &
Weitzman, 1970; Kim, 2000). 3}A|9F 22X zlol9} &
279 FeAE2 FonetA] sttt

AA S34S AHE HEHFE 3t ojd IFo] Y 1
g E}* 7{4‘4 FAse A LolRr] A3 Tukey AFFE
9] 3= L2 predominant 3FA}
o= E}‘_ I5S FASHAAT L2 proficient SHAteHE 5T

& FA43ATE oA 2|, o] HdleS T Al L2
predominant ©]%5 <10] SAEL @Yo AR 05 A33H
A 4= tE A € 5 Aok

o2 kel Al 71 AS/EIE Aolrt = A Lot
7] 98 242 OEEE ASRES s adles d
#E VEHTRE st RHESY o EAEA T Tukey A
FENES AASATE WA, dmo] o] A A9 As

=t
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a8 7. ol Hds IEE 0 BE
Figure 7. FO (1 SD) contours of Korean stops produced
by monolingual (top), L2 predominant (middle), and L2
proficient (bottom) bilingual speakers.

FEZ 2FolE= F(2, 501)=88.540, p<0.001°0.2 Fjn]3l3l o
<TJ87>olA & F %ol Zo] VA543t AolE 60%F
B AR oY o5 HEt Aole Be AH B7HA /A

HATh ol A8 A7 AR rRPIAR g=old I F
ol AL 27t FeAgoR 71487 ALS Huas 4%
' IYxE O3 HEE JuEs Axs AR T
dze] ztolE RAFUTHKim, 2000, 2014; Kim et al, 2002).

= %A Fo] ©@do] sAelA uEhd EHEZ 2
(intrinsic effect)?} I2AH o2 & 28 & I|(interaction effect)
£ Bt

L2 predominant 3}A+e] 7 &0 @ skt wls] A 2}
=3 k] A7k 25 @ HolHARE o5 b Afo] EFH
F(2, 423)=39.401, p<0.001°.% $oJuatgtt. &A%k <197>

oA & 5 el Al e AEF 71HE-AEA ol 80%

Lrclet SHUE M7H M3S (2015)

FE AlgH 593 258 A8k

<a87>ollA & & UX°] L2 proficient A= L2
predominant 3pAtell Blsl Al 23E fogke] AFel7} ozt o
o] KT} o]E b Aol= F(2, 423)=42.059, p<0.001°.2 F&jn)
sgom A Aol AeF 14e-A AN 60%HE At
A 9% 15T IYSA

<ag 7> AHE Il &+ °lh AR S ghso] T Q1o
At AN Yehues A3t dsagol oF dof st
Lotz A s EoEAH Olt olF o] FAE0] L2
cdoq,] oﬂsko Wy 01__2_ ul-gH "Zr% %ﬂo]rq 12 proﬁcient
3}2}7}F L2 predominant SFAFe] vl o d=ro] ©do] hxfe}
o 71A wrEshl wlket L2->L12] 9&S 12 predominant 3}
A ¥ Fe & Ay

T o] 59 fogk =3 o]F o] FAEe] VOT#HAH
ME 2A FEsks A ofFolth oA VOT# A= o]E9]
WetEe A2 08 718 BFE 72T T des ARt
O <O F 59 olF ol AE0] ol Foi
HH5 =27 ks oA9A st AE BoF= B
ojty, WA % I A& L2 predominant AR -9

—m— aspirated
—e— tense
- . voiceless
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320+ voiced
—<—lax
3004
280
T N N N
260 _
) R G G
2 240 I T
220+ % T
4 }’
—
2004
180 T
0 80 100
—m— aspirated
—e—tense
- . voiceless
Billinguals_L2 Proficient —v— unaspirsted
320+ voiced
—<— lax
3004
2801 - m—
_ W04 g -
¥ 1
e 2404 T
1l
220 4
—d— —
200 1
180 T . -

20

a9 8 BFo-go] A W oF BE
Figure 8. FO (+1 SD) contours of Korean and English
stops produced by L2 predominant (top) and L2 proficient
(bottom) bilingual speakers.
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Fo] 71483 Zgol ¥ 1FeE Jelm Ul Fo} T4
2, W74, 22T fALT BTl Weol BE @ 1
o2 ZolE B Fo7lel SAHAYTAA 60%A A A
ZF 07k 2olE Tukey AFEREAS Fall AW E A3} voiced
< unaspirated=lax < lax=voiceless < tense < aspirated =22 5

Mo MEE fojud A3t xpo]S BodFQUth L2 proficient
gAate] A=

Lo

voiced < unaspirated < lax=voiceless <
tense=aspirated =02 4702 237t Fon|d AfolE HAF
Atk ol2E A= olF ©]F ol FHASC] VOTEIA B
AAY OFAAE 45708 BFE =24 FE9e &
AATE °)E P Fhe] A =3 VOTHAAAE o] 373
== Aol gl A Aol ssAEY AT} w4
o]3lt}. Kim(2005, 2012)A7 Ao TE2 Fojo FAHS
I 071452 =ole] ZAEolY Aed AR 0 fHE B
ojFo] Ao s F Hde] gke] AolE HoFlH. ol
& Ads L19] Fo] L2 EstolA Fol Aol 28 ==
of Wl HA Al SAYS & T UM

A7 @arofel go] VOT# fogkell thall 158 &%
= Hug A3 o]F o] a5 Qo] 3+ skl sl
VOT# S Hugle wote o8 2345 0@ Rlails o
& F AT FHELR AMIL VOT#IA & L2 predominant
3 AoIsIAEF 183 L2 proficient S}A}
9do] spap Wil fFARE W 0 grellAs L2
Fol ©dol sAtsel 1Ea 12
proficient 3}AFE0] Fhmo] @Y Aol 3 whet FAGE A
olt}. o] 7+ 4E FFL VOTFETE 7S Blude o
22 o "Rk olH g B AR A
AF7F VOT#REE 7ML 4% o] b 43S =93s o
e e AL 5 Uvke HoAA £ A

@ 2

23 o2)7} thal sl tHFowler et al, 2008).

=
LN
o

2 42

-

predominant S}AE

oiN e

4 89 2 &9

B AR AME o]F o] FaSo] dLol9l go] FHae
L5 ) 9do] sAEAE HgeS LIk A OMEH_
o] 2t AT dFE Lol vEA Bele= 7<l o -5 2AFS
7] A8l Hf S FEske v Fad 98-S st F Y =
Gl voTe} 0E SAst 253 ¥skES S via 1
23ttt ol 2AME SFEA] Ui AdFZAE aokstd
o3 2.

yOoTr

AA, Gol FAFe] =o] 7]145HT VOT7F H 23t
(Korean aspirated stops < English voiceless stops 1% 1&2). 4
AT Aol ditEE old Fole Ae EEo W A

PRS2l L1 L2 G0l 28 151 VOTS2F FOQL 2ol Al 23

oF &
= 99 FASED @3] A LSS 4 UTHKim, 2013).
=4, G FHHSNA = L2 proficient SpAFEC] Fo] ©U]

Sxe BY 15 AP, BT HAMLIAE 12
predominant A}E0] F=o] ©do] et FY 1S JA
ATk Y3). A Fol sheArt ol AN weshe bl
Aol B} FAF VOTRE HolE e A4ee T8
T VOTY| Aol& AFAFS HAFE F7°lth AA,

of FHallFolA A2 IEIE AelE Ho|x| gton} 7]/“%
I B
monolinguals =22 153t VOT#S] f+2lu]gt =folE& B
(34, 7 9 VOTZoI7} FolAle Aadde B9 9
7 R G @tk WA, Al A BT o] s

R4 12 proficient < L2 predominant

& WA F14-BE7E VOT F57h dofuba Qlgieh Thal
A o Qo] SAse B ol sish SUNA WA
t 2R Golg} ARolel ANSL Aol 2] T £

H)g VOT M52 FE3IATH™ES).

4718 VOT AT olF Ao siatEe] 9 Ao &2t
WEl= Fou|gh xpolE KHld] wet ol b s ddFo]
EAT-E BAFIUT ol A4 =& HLe dof st
BEFY F7E FEAHAA o)A AR A Fo|th Fowler et al.
(2008) Ao A Fo-Zigzo] o]F Ao FAEL Fol9
FEFor zgro| HHfFE § AA eshe W Fo
Ha5e Zgold] FFoR o gA I3t Fs Ao
7+ o] Fstd o)t 3kt 349 Flege & Eefting(1987)
AT Aol e Fol7t 733 olF o] AEQ] vMEdE
Qo] A FAsHA &2 A= Hdl Dutch stopss U
o o #A VOTE sty o]shAl d3s RoFErial o
Gtk <Y 1>2 Fowler et al(2008)°] Ash D o]
FEFo] o|FHY S BAZTh AR HA Fmo] 7)45ol
o] FAL Hl&) Ados © 71 AAAE AFH HE 7
o+el wj(Lisker & Abramson, 1964), o4 WIS ZAA &2 3}
A2l VOT Zel7t Atta & w) 7]2)5-9] VOT Zo|7} Frot

Ae AL 38 FFolztn & F & Flolth =3 Fof F
AEE =l %%Xﬁi A gt Jde A =S 55
2 g o Atk o5 FFol FFHH 17

=
=
AL olFHAl Ade A BoFE AL FTolo] WP

of i

=

FO

WA, ol T Ao} w g FREAEE BHOIAE A
291 Aol Qs Hzel Aok AT ALAE el 4
FRYE, N eAS-TAZ, B ARF)0] YR uha

of GofollMe= A2 IRt Apol7h Bg AR AT T
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T2 1A 8A WAIZ YaKi.e., intrinsic localized effect)THO]
ZASAHIE 5 & 6 in Kim, 2000). E4), Fo] HH2 2
Al 0 -2 783 < HI71AS < 7S &ollen g3t
fFojmgk o)zt EASIES. VOT Be#des g8 L2
predominant 3-4+2] f0 Y F#ke] L2 proficient A} kel
Hla] ©do] siat BEEe o FABIATHIE 5). AA, =
of Fas Al 0 e He < AS <7 w08 1
FAF A7t fFowsiath Fdolehe= 2] L2 proficient 34A
f0 B Fko] L2 predominant 312} SBgkel]l Hls| ©do] 343
WelET o FARIATHIRT). A 4] Gl Aol
A& T AE VOTAE St dlas BoFgloy By
£ FAwEE kol FE5EH7] BRS¢ 7 ATk S
VOTS= T2 Bxoje] 7Hge] EA5t37] wWZelth vhA]
2O ) AFAE VOT Al XA 7 o]F Aof A5
AEEL G Ao Aol OE RS BAES ¢ T Atk

A28 AT AdEo] orlshe AL Folola & AFE
AFE vugs W oE e FodA AmEYd ohgy
2t AA, L1 L2 92 FaFolFtiL1-L2 bidirectional
2 AT o]F o] HAES W3E AElA
AFg Aol 7+ Gkl B A3 AFH 4714 2E FoA

Ao} T+ FaFo] dFHF, L1 <> L2)ol#tar g mdof| 7}
l??ﬁﬂ'q'(GrOSJean 1989; Flege, 1995; Fowler et al., 2008).
L1->L2 F&F9 29 2 AFd o)A L27} $AISE 7500 A
L2& A&EHo R /\}33}5 olF Ao SAEANA ZAE L1
FFol voTet fol EF EAEHTh odE Eof, L2
predominant SFAFE-S 9] /ba, da, ga/ S AT W F
oA o7 o] HWEAH AA st BEao] L19 1H
w3 YA, G HAlEEs e Y= o] Ae-d=x
FeAge] dgo] EAsHATE sHARE L1>L2 ¥ L2
O o] =255 52 ¢ Bol ARREFE L19 A2

o
2
o
FIETh WA AR 49 Fol AGAE IO @
o]
#

_q

rl

w—1n>}i°

interaction). &

oX Hn

Wt A Folg A3 AHBSHAl 3 sAEe o]
A AEAES 9] H S B3l IE Aol
+ HHH(Kim, 2012)°] £ AFZA 7oA 12 proficient 3FA}
= predominant 3}AFECAl 2802 Q1% 7Hd o] v
T AeEe ¢ F AT L2119 G| A olF 2o
3} o] Hf5S LT o 71*‘%«] VOT Zo|7}

4 23 FEAgo] Tdo] satel H]
£ A 5 F Atk olnd Ad Avks 47H

2d Zo|A o] 7k FEALo] EAFTE HELE AR T
B3 A 1 9] aeko] ol & Wk GIHLI-SL2 or
L2->L1)gto] EA@ThaL A, L19) 1o 127} LI wHge]

U 3% 0l dof SASANE HAZ 2A5A 0}744
A2 e 4 23 5949 &4 AAE JRita =4

gt 2dlS A X|5)A] k=ThCaramzza et al.,, 1973; Flege et al.,
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2002; Grosjean & Miller, 1994).
A, olF Aol A=Y SA-2AAE Ao T F5 P

= T ZF dojo EAjske HaSS daFel 1o
JETY 5535 78 WM (new ‘distinct category)E B4
FmojRT o A AHgshE
predominant ©]%5 o] PSS A9 = B A
AT FYsHA FUT Fol B4 Ao FAdE FY
2] GkARE Gojel ol HAMS Y] thEA TR
t}. o]E& X3} Chang et al.2012)o AT Al o] sh5A}
S(late bilinguals)oll B8] o &Aooz HHEFS FEAE
Foth adE Bt o]E2 Fmoiet FolE VOT#HFA
gk B2FolA 57He fFomEtAl FESATE ole oSl
Grosjean(1989)1 4] “The bilingual is not two monolinguals in
one person”o|2HE F71olH Aol AAVE dd o] Ak A
At sLHA = AT AAEo] FE As F e 55
FA-FEAAE TEIL TS GAIFT

AR Z, olF Aol A9 LIEANAE Fhxo] § W3}
Z, 7145 Aolo] a7k I glgo] HRFA o]H &
Helel AAHE(F, Folo] FFRte] Aol EAsATh
AA F=ol 714 S-B 3t 4ol Y Folghs A S Fof
7 AR dglo] e IFolA vekstth v ko
Al K] Hals FollA 5 7145 2ot Eoles AN
& OF Ao/t FEHAT FHEE A =0l HEY
VOT a3k 2153 Feneh Aozt fisleu 71453 3
L2 IEI FYvgt AolE RAFIATKL2 proficient 3HAF <
L2 predominant &2} < ©Uoisah), o]d A= Kim(2011)H
T A “golrt A AFE 7143 VOT dol7t Eol&
ehe A &Stk ddof 3t szo] = ¥skel Aol
EAQTTHE Fojo] G ol A3 F q"—g‘ dojo] g
d T UASE WA 331‘31' ot}
S ZAE W VOT#H ﬂ)%k% A A
A& d o E 2 A7elA L2
predominant }AFEF} L2 proficient FAHES HI S W VOT
3 kel A Ao b B FFlA AZ bE AHE 1AV
wjZolth. VOTAelA L2 predominant SFAFE0] 07kl L2
proficient 3}AFE0] Bxo] SAES LIEH FAlSIAT =
g ko] AAE BtE v o] 1 s o] HEE o
T AAJh ol VOT#HRRE 7RI o] 3 FEPEFE =2
g APAT AR AV des BAFE FAAEIY 4
Hog o w2 A de 2HAE HdiAE voTS E

T8 SFAAE0] A A O TS

mARo R Ao It FEe o] F OAFY olF
EA A3 AIRE, L2 predominant SAFEL] 74§ L2—>L1
@EFol, L2 proficient 3tAE2] 74 LI—>L2 Fao] o 73t
A BYs & 5 AT o= L2 B4 O Bl === 2
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257 4= Aole o U3 QOW o] 4
& A3yt FEEAA JYHAA D Y& AR R
5 t&ﬁ}% A7) E 8oz o) 1 HE F,
F Qo A= 7143 HEe
spAE Hls) o #@olAle ASs FA
Ao|7t FolA L v A 7|45
=7 FFel AR " #HAde] YE A ARel Folok=
02 A543t Fsago] 9 darolol] dojua e A
= A3 uléEiﬂt}(Kim, 2014). A& B9, Huide=z
VOT Zo|7} 712&-H5& EFA w9 A Hgdte 34
ﬂﬂ@ﬂﬂEﬂﬂ2%°ﬂVm%ﬂ P 7] o
ot} o]d AEL VOT Zole}t VOT T87t LA
7 e Aol diE) 911'%€ A7 4 At
7 AESE Fofrt dmold Bl dEFE &
W(F, VOT Zol9 W3l ol A= T 4¥
ZINA1E 8 8Rlolgta & Arie bl
ATE FH olf= Fojole A &l
EAY B FmolHE A xR FsAgo] EASHA &
= Aotk
agd s BEsla g3 & Wit
g Aot & & e E U2
o2 <dojele] B3l dI= ajAE
dRojo] o] A EFHoR AL F gitk= Aotk
ol gt 7Ha-& ghmol-Fao] o]F Ao] spate} Fmol-Pio]
o]F Qo] IAE Fo=E o]
Hstel ofE AjolE Hole A
TFEE oA oF & Ao|tt.
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dol sat= HIE.LOM M Fofat H8e AxFon o]
o] B Qo] Bprte] maole] ThE Adoje) fAAe HHA
ol xZJRE B3 JAE FAHUL o]F o] AT =
g o] =& st AW BASt] mAToR Hoix
AL =Y 5 YA T3 VOTAT fghel F&e = 5
e QS(RY, A, W, B ££5)8 JA3 A3
AL 53] Fo] H3A9 Aol= sl Ao} 7k FE YTl
A4S 713 5 Y= 22007 o F o] A Hgke] o
ool HAHAL w=E77+e DEFoan M AT A
B 5 Qod ARe A9E B 5 Ak w3 old Ae)
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