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ABSTRACT

A Comparative Study of /h/ Realization
by Korean and English Speakers

Lee Hyo Young
Advisor Prof. Kang Hijo, Ph. D.
Department of English Education

Graduate School of Chosun University

This study investigates the effects of L1 and universal grammar in the /h/
realizations in Korean and English by Korean and English speakers. While
the previous literature focused on the difference phonemic systems of
languages, this study targets the realizations of /h/, which is not very
different from each other in the two languages. In contrast with previous
studies on /h/, I adopted a consistent way to categorize the realizations,
making use of ‘center of gravity’ . This way, | attempted to reveal at
which level the effect of L1 and universal grammar exert their influcences
on L2 production when both L1 and L2 have the target sound.

For this purpose, I recorded 4 Korean speakers (2 male and 2 female) and
4 English speakers (2 male and 2 female) with 85 English and 96 Korean
words. The tokens were categorized into voiceless /h/, voiced (or weakened)

/h/, or deleted in consultation with the value of ceter of gravity, which is
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measured at every 10 ms. Likewise, the duration and the average center of
gravity were also obtained. The categories were subject to statistic analyses
using chi-square and logistic regression. The durations and center of gravity
values were fed to regression analyses. The results were also fed to
MaxEnt Grammar Tool, in order to calculate the weights of contraints for
each ‘language by speaker group’ .

Results showed that the rate of voiceless /h/ is significatnly higher in L2
production and that /h/ is weakened or voiced in English as well as in
Korean. In English words, ‘focus’ and ‘position’ effect was significantly
stronger in English speakers than in Korean speakers. When the preceding
segment is a nasal, Korean speakers realized /h/ at significanlty higher rate
than English speaekers. /h/ was realized more often when the following
vowel is low but for Korean speakers, mid vowel showed a similar effect.
English speakers were sensitive to the position of /h/ in terms of foot as
expected, but Korean speakers were not. In Korean words, the rate of
voiced /h/ was significantly higher in Korean speakers than in English
speakers. English speakers tend to realize /h/ as voiceless at word-initial
positions and to delete /h/ after nasals. Both speakers showed a strong
tendency that the higher the following vowel is, the lower the rate of /h/
realization is.

The effect of L2 is explained by the tendency that L2 speakers articulate
all the segments faithfully, specifically when they read. Though English
speakers turned out to realize /h/ gradually, the different weights of Max(h)
suggets that Korean speakers lenite /h/ more often than English speakers.
The effect of focus is attributed to the general traits of focus and /h/. The
realization of /h/ requires considerable volume of airflow, which is easily
found in the production of focused words. The low vowel effect is also
accounted for in the same way. The deletion of /h/ after nasals in English

speakers’ production is due to the different phonetic realization of nasality
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in the two languages. The nasality in Korean is known to be much weaker
than that in English. The different rate of /h/ realization before mid vowels
is accounted for by the fact that Korean speakers were not fully reduced
the unstressed vowels. The position effect is attributed to L1 prosody.
English speakers are sensitive to foot structure of words while Korean
speakers tend to give stress to the second syllables.

Though categorical results evidenced L1 effect on L2 production, duration
and center of gravity were not varied depending on the speaker groups in
general. This implies that L1 interference mainly takes place at the
phonological level rather than phonetic level. However, the categorical
differences were grounded on the phonetic detalis of the two languages.
Also, this study showed that variations which have been regarded as
categorical are actually gradient. All these facts suggest that we generalize
the phonological patterns which are categorized on the basis of gradient
data.and that L1 transfer takes place at the phonetic level as well as at the

phonological level.
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1. A&

2171710 Eol9br] S48 2 S8 AFE Ll SAte] wale} HH®
ofuel L2 3}k % o] =o] szt whslel AFH 7k FoiE At ol g
TEL L19 EHe Z sed ¥ ofye, By Ee 9% YA & =l
o= Ad™o] gtk a8y 71&Ee AFEL g RE L1 L29] oo AL
=

rr&ﬂ

U

e

I YA wepa] FGojot Fmole] 2E H HH A Aol s HAs

& HE B4 d77F 2 g & S0, FololA EAEE /3 I
o 44 dzrt =olds EAEA ¥7] W F=o] stAEol [r/3
Nje] wstel AHoNA oAHEe Ae AL AFse AFEC] JAHJUG
(Ingram¥} Park 1998). ¢o]&& &f& TEFHOZ F o7 7K Y+ &
& AA Aol wWFolgta & 4 Jth(Wolfram¥} Johnson 1987). ¢|€%, 4
ojo} &=l FEF, wEE, AEE, 5 T AsolH Bl B dx
ATE B, /h/e A F doje zelrt e EHEA & /Y] &
A EAo] ofgy] Wil /h/el B AFUE FiH oz Wkt o]d F
Aol YeEldE= /h/e) 2d e vms] BozR 247 Aolrt ofd
S AP o7} L2ol= FEFS v A=A LolR At Jrh G, oE

F3to] L1o] Aot 2284 A3 S4HH 49 F ojriels Yojup=A
3}

h/el &3 HT AFolA= Fol /h/e] HFH
Z24& FAHDaviset Cho 2003). ¥kd, 3k=Fojo] A A
3} @4 gl #e 2He T JJATGEAL 9 2003, 25D 2005, A
&7 2014, ¥ 2015). FAAR RS, Fol /h/e Wi A= M7t 54 =
A A=, 4 Tl AdHA Fevhes W53 (categoricality) S 7t
A FEE BHY A7 Aot whHol g0} /his o F XolA A
Hi, 54 d5dA AdHA ZFete 8 B AT il /h/
g2t B4 td S8 BAHoA AT o] FolHTh =l hie T
= Abole] /h/e) of3t A4, A Abeld /h/e] o7 gehs HoFa 9
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on, FHE Aele] /A g HA

2l &% 2, S Aole /A4
M, A Ago= vlF & W, ¥4 /M, AdFe= F+5 NS #, /h/ &=
&

o~
-0,

ToE Addn. &, & dFelA 9go] /hi= HFHA A4d = g2
2L Fe 94, 59 /h/= JAFHA kst A4 et #BE =231 E
T Udes HY ok H AFolA Ernestus(2011), Gurevich(2011),

o4 PHY oA wyos BAsmA Wk vh,
OHA QI hsh ol /o] AE 3 WFshsE ol 1 SFH 5A4
2 ZAsE Aol JEe] AFelA AunAoz A Ik Yol &
FolAE 4g Ave] Ande FRE ANA M - AL} §4 - T4

"
oL

WS &8 22 F FA FAl(the center of gravity)S AF&3te] U4
e

o

ATolME Folet F=olo /hf AF FFY AolE Fsta o]&
oA &4tz g3 2 Al 7HA &S AAR

o] gxkel Fof AL Fof LEef ol wE T /h/ Ad FE

|
3 L2 wsk F /b AWl Lle) Folt UG ol FelvishA =

o, 1 I F8F S48 7F2H o= Aol ddEH=TR

ol AR B lste] Fol A 4% Fo} FA 4] 217} [/
7 23 Hol gl ol wol 87lsh Faol wol 9/ME B QoA Wl
SFES s Hoatga, olgA dojzl AEE ABAO 150msE B

At ol#A 150ms=E 49 As5e 10ms GE FA F4AE S48t 7+
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7 ARA HEA AFSA T

Artzo =z L1Rge L2oA /h/E Bt SdsHA ddstes el 214

=8, oA L2 g5ate] 4¢ T4 sk EEshr] WEQ] AL
2 AARNY. 23 Gd9= Fof FAAN F= TAFHN=T, ol Folst
Foofoll A 2He ddste Fdol tda e B oty T 3AE0]
Folo] HzH dAES7HAE g S LI HRE Aor H
At Fol A= 1—%3401]/‘1 h/& F4o=2 Hddsts Hl&o] Ehou,
o] Babge] 75 Aoz 25 h/e] A& W&ol wsk=H, ol
= F=ojoA 254 %*37—%% FAI7F 2= A #do] s Aor Ad
1o Ads m3e dAikEe= l:r A aFAM FARSHA dERst ey, A

ol

_4

Qoo vleel A Fol BASL B DYAAE ] W BT
AL dole) meAol @zole] ulgol el g AaA UER}s) e
ol2hi 47e

th Lo AL Angow LAFE [} ”‘Ol AHHE= ¢
IAFAA YErst e, E}‘i =] stAe A 2 °L°ﬂ"1
o,

A getsl Hﬂ 5gg

=

B A7 F 74oR P Yk Al ARIAE AT BaA ;'
2o th5) AT Aotk AANAE o2 WA 12 SLAA &
of oA P HAE L1 doloh nHAT ol BAW e} /1A xﬂz 2
AR, SATY Sere] A, ol /st BFol i SATA, SeE
X =xo] telA =3 Zolth AIFAME B shast Aol spAE o
dom @ dojet fol B F M AW 4F AP ZH, Wy 1elm A
WEel 4% AnE 1Y Aotk AdFAAE Fol s F o] s}
ol sArel i/ B W U 44 T W Fe SAsH B
Seed BPoR ENT Aolth AL Fol BE F Bo] A%
o ol BAel nf Yetw ¥ 2 FAT P AW FHe S4sH B
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2. 0|27 W7

2.1. Holst HAA

A2 Aoje] F& AAZ F53E EE ATES L29 &¢ ¥ FA4
Llo] ojgA &S F1 on o= Ax 7|qst=rtdl tid A2 #at
© Zlojth. a8y S L2 Fae o] 5 47 L1 AoldE &
T Aol e FAAA HHEAH A gAE HAFI 9tk

White(2012)E o] BHHEALS A2 AdoHE5ES AT, A
HE A WEetA] 7] wEel g oy 2o FAH
Qo AT Eckman(1977, 1981, 2004)2 XHH &
%9 AgA oye AHEE FEAd(makedness) oz AT
(unmarked) &+ © 7|EHoln &3 FEF FRET S
slal Wedtr)o] o 48 AR AR EF Llo JER}A &= Al
TEREOHE L29 §xF4 FE7F @ FEHA FREY ¢ F53517] o
A FASY IR Lld® L2dx= EASHR &L 31
(interlanguage) & F3%2 Sz g™ol| thdt HH 2 A5 wfZof
Adtty FAT. oS S0 Broselow$t Finer(1991)& dh=ojEo] o %
s W3S o Cla C29 ¥HE Ao|7b A5 U3t A7 o &
= AE AF3HEA, dxoolM s FEHA dE ASTE TAAE
zho)7F A& Aol o B w3 A4 YEigeE AL BREE
Fom E g ot FAASAT. Teiv BAA Y adolA L1 o
A7l A FA Zoh o] =RoAE dtarojo] dof /h/ st
378} gh=o] [hf EEte] UERE e L1 dolot B el #H
A A8k L sk, FodojolA yYERE /h/Y A el A gEA
1l /h/7F Mol o R HAFE GdSs mED JojA B4 A @&
Ao R o dHth o] AoAs L19 Holet B e Il dig 7|E9]
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2.1.1. = ¥4 7} (Contrastive Analysis Hypothesis)
Lado(1957)e] Wiz &4 7}(Contrastive Analysis Hypothesis)ol| A4+ L13}
Hl =3k A Aol L2 A ¥siA% L1 92 AAl= o84 vieds AL
oS3ttty AWt F, L1 L29] A o] AAl= 343 Hol& 4o
A Sl B3} AT, Mol RAE GolE YA el oleiEE
]_

st g L1} L29] ztolHS T3l vEl AHR& dSstd g5std L2
g AFHoE £5F F e Ag 9t Whitman®} Jackson(1972)=
PHoJe} Fo] S AAY tE £4S Tl L7E d=sE oy, &

AAE ALsta g2 Eoko] 2/FE dFste e oEes HHASAT
Kager(1999)= 8527k L1 720 9l L2 722 o 44 45375 sx
L2 gFAES] w3t 3 Ja AAZHS] HEHe HAFHHE 53X o]
o ®E=ol7h WY HES JEHI A=, ol Aol CfHEA
(Markedness)” # #2 BE¥A g wjwolw, ‘F3EZ(unmarked)’ FZE+

#EA FEug g 47 dAstn dedta At et L2 g4 =

o
>
>,
ot
oo
o
pL
rlr
fu)
BN
o
1%
N
N,
il

2.1.2. f ¥4 o] 7IMd(Markedness Differential Hypothesis)

Eckman(1977)2 L2 SlzolA Ho] AFAW, F3x224 727 @ F334<2
FzRT & 0}71 o ojg e, o|AL LIE L2 % 28R ¥ =71
of Wule] FEA Tz APS © HEsy] WEe A Ao B4

F Udga AFIPY. = I f8A4 o] 7pdMarkedness Differential
Hypothesis)oll Al L2 559 oj#ZFo] F Aol zto|Bthe {4 wel A
7IA Fa 71E3ATE 8 B0, 28 T fAEAASS

AAHATL 4 Zo 4 AFol AE dod= A

Aol A doje AT Aow got HAed, Ie Ao F1A4
NS =93t A9 54 248 > A Ad > 1Y Hz
FEA SAE AT Eckman(1977)9] A g 71d e g3 2o

oo
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waolel hE wRolnur © §mAQ Bmol WFE sgol ojge
oth, b mFonth § FEAQ BHo] WFe| FTHQ dolwi ATiA
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=
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4 BrRT © fFEAo|tHEckman 1977).
Eckman<] 7}/‘4 S Fo ALFH mojo Y= Fx Hu ¢ $¥A Tz
IR 047MX1HJ, FEAQ BHgole FzetE mIojo] g 2

F3o) Yt

=

2.1.3. 4 &< =d(Speech Learning Model)

S$4 sty =d(Speech Learning ModeDoll A L2 S8 ‘%< 3Hidentical)’
‘vl =gksimilan)’ ,  CAIEMmew)’ 2 UFSATHFlege 1987, Bohnit Flege
1992). <5 P“ L1 593 & 43 day) Q7] gio] 2tz Ag3)
I, 2L & L2 S5AEd 98 &2 F5¢] He v, L1 34 AAZA S
< A Aol & w7 oA &Fa Ll &
< §53%A X3da ABIY. 5 ol&

so A Addse T he 7K TRe THEe Alsled O e
- 1

1) SLM¢] 7} (Postulates)
7 10 L19] &4 W5 AAE F53t=t A mAUES B st &
oo} L2 Stgol= AH8E =+ 3

7 20 2 A Aol EAZQ
Zol 9t}

714 3 o Alde] 4" L1 59 4
=9 EAE& wkgstr] 9t BAl z :
7 4 o]F o] FAe §FH o4 I3 kel EAskE L1 129 &4

He 54 HFgn BEe A7

_ﬁ_‘ O_L,
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2 98] =

Ol
r

ME ghel iz

it

A =3

2) SLM¢] 714 (hypotheses)

7F2 1. L13} L2 58 FA4FQ $4 dARDE oS TGA A x2zt
o] o] Fo|zit}.

7bd 3 L2 =3 Zhkolel = L1 = %ol
=4 2ol & XA JbsAdel O A Aotk
7P 40 L1 L2 59 54 o]l a8lal L13 fAE L2 59 4 AolE
TEHT 7 v 8L gF AE Yot eSS 4 "k

713 5 L2 29 |4 HF dAo] 5 HFHequivalence classification) 7]
Aol o3 WalE s Ut old A, AAHoE dAH L% L2 &
Agste=d st &4 HFUE ARSH, Ax 2R fARHA ol FolA
Zloltt.

7Ha 6: wFeF 59 L, L2 & - 54 @90l HFE Ateld
E #FA7] H8l L1 59 HFEFE
A, o5 st @ dof shaket bE Aoy & A Tt
3 AF3n, olF ol A L2 559 4 BF=

=4 W g9l & Aok

ZHEAT L2 5o A2 Ax O 544 HFel dBets S4e 2
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lr i

gAY, L2 24 "7 A2 AAE o, dld L1 22 o]3K(dissimilation)A|
A gl A 54 99 4 HFE W 77k A e L1 59 AZE ¢
A S te ARe] AdS 3 8 FohFlege 1995).

2.1.4. A7 T3 = d(Perceptual Assimilation Model)
A2y &3} Z@(Perceptual Assimilation ModeDoll A= L2 €< L1 3A7}

EAE A ZHperception) sHol FTHL Fo HAmsla glom,
< 552 9 AFAA =25 e Tl 44 =5 PHY 5
AL sttt FA3THBest 1993, Beste} Tyler 2007). ©] AL Browman}
Goldstein(1990)0] A ¢k3t %S L e 28 y|ulo g 1 glon, FolSo] w
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2, L13 L2 ddddi-go] oid, L29 F 7l &<
=3 A2 Fostdoh Best(1995)= PAMS 6712 F3 sjgloz thew
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1) 5 W3 S3H(Two Category Assimilation: TC): & 7]¢] L2 So] 7zt th
L1¢] 5ol =3tdtt

2) W3 g% (Category-Goodness Difference: CG: & 7§¢] L2 Lo] »%F
o] L1 ol &3t =t F /e L2 5ol L1 53 FAMdolA zol& B
M=

3) 3+ W=+ F3(Single-Category Assimilation: SC): ¥ 7l L2 29°] 2% 3}
ve] L1 o2 F3Em F A9 L2 5o] L1 53 fFAMdolA T Al
ATt
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2.1.5. =0} A7) o|E(Native Language Magnet Theory)

3t g4 HE5S ERSIn

< SIATI7] "ol &gl Aold i AlskA Eoha ek E1,
Ze W 9 SA4A A3(protoype)o]l Bl E(nonprotype)S E3A7]H,
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./_'[:
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_‘\I
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2.1.6. 2= Ao|(L1 transfer)
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A= A S %}OREEP L14 o=
Aol = & AT =E, LaCharité2} Prévost(1999)= A&
L1 && Ado] L2dA FHEE Ed5 i sts 7heA
A7k AL ofHte AHEES ARG O82 25 AEE
A4 (terminal node)2} 7]3# % E(organizational node)Z W3
A4, 34 A(distributed, anterior, back)E A= AL F
2, 19 ¥WE dojue= AAA, dwiAd, 54 A=(coronal, dorsal,
pharyngea)e} & AL 7|3 w28 PESHT. 159 AFoA Canadian
French 32t= /h/ET o] Je/E B ZHIeH, 1 olfe lo/le T AE
w4k [distributed]ell  ofsf  FEE /i 7@ AE)d 5 AE
[pharynegeallel] oJ&] A& 7] wjZoletn AFgch 2L #WetoA] Curtom,
Goad¥} Pater(1998)+= Efeolof(ThaDE wWi-$-& Lo 3= HIF FojdA &=
£2E Aol AMEEHZA] FAITE, Eolojo] Al 7RA HAE f4
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e+ AT %%E}. ojg} o], MEE HEe F
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A4 FA(categoricality)” olgte MdL $23 4
et Qlzte] HAZ ou|E My YsiA LA 7B
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&)
=
Do
oo
)
A
o

BEFE Ao ot

a8y 2 JRe] L2 '] A 5% Aol Rohe EH I
Elue 54 Ao 9siA AHEolAor dtte AT AAEE UM
Branne(2002)°] wzw, £2¢e & AAd & A EEFS /A Y=
fre TR Ao A

o, & S/
dole] FaG Aot &8 AW BFo| opzt 2L e
o 2
A

], AW ZFProlo s/ AAFolAA 7 sAEL FE U
Holgtal o AA A = <
Flege(1995)= 4SS SeRthE T4 @ 401, EdgRtE o *
AR GANA WA o] g TAZIY FEIT L FAAY. F, T3
L2 Aol i 54 Zolu wo] TR 34 U o
“&a SEHeH, 232 A7 Fo] [8/F TS W
AgeA o HEs] dSEATE ole g H ol A

sHAl Yoy AE ¥EE oy}, L1 &
He Aol we L2 55 g4 e 5 Ak AT

ole} o] L2 ‘i}i‘roﬂ e Awrzel Ao L1g 129 223 2489
AFEAR] BAE 878t tiFEEY dojgAEL o] F hHEo]l WA
HAEo] o Tage] Ved HY F F e #A Eort Higa
AFFTHCarr 2013, Ladd 2014). Carr(2013)&= AR Aol HEHOZ AAHA
ARt N i Fa% EAAMYE Holw, G EHAA HILE &
4% aaRga AAFAR, SEFHo|g AAAE B HAH S A
2 SA4H 840 &3ty 93t Erestus 201D)= &3k, €2, S35l
TS 22 58 HAHo] HIA WHEE AAAY, BHAHoR 013??} =
Aol dAL(entiondE AgATtT FAFTE Gurevich(201DE Ago] AA

- 13 -
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A ik ohget WEHolw AAA G L AT Ucke A &4
o o
=

2 T A SHEe 7L A AT Goiet o

2.3. 9 M/ ¢ =9 n/

2.3.1. @of /n/e} 714 =3 S(aspirated stops)e] 57
%ol /h/ek 712 #H ) S(aspirated stops)e] YERE dojEL o5 Hd

(paralleDZ o] Av} == FEA(overlapping =X (distribution)S o] £ 9l

k)

2

gL MO § AT, SRE JWOE F AT, FHE JWoR @

pal

o

2o we} dolh/eh 714 s ee] BEE T Lol AMRnA Bh

F L 54 7 ) mE Fol /h/ek 714 #HAdse &% (Davisek Cho

2003)
Al A
ol s /h/e} 712 #HH52f $7 A Al
po.nylph], téstlth],
D] O | A 13- = AA=H 7= can.dylk®], ha.bit[h],

pro.hi.bitlh], ad.hérelh]
da.ven.port[ph],

\ 7 b h 7. \ h
@ O |4 224871 9= AHen =2 ti.ta.niclth], ca.cam.ber{kb],

hy.po.ten.uselh], achollh],
fda.holh]

- 14 -
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Pacificlph], tomatolth],

Q)] O | HAASEe oF connéctlkh], horizonlh],
Hawaiilh], hypocrisylh]
lola.pa.loozalph],

B 7 A 7 73 A5 Aol &
@ O Medi.ter.ranean(th],
EIRARS =]

Tara.hu.maralh]
hyp.no.sislpl, at.las[t],

®)| x | S4d%-3(coda) ac.nelk], brak.min,

Teh.ran, Yah.weh
ra.pidlpl, a.tomlc],

6| X | ZAAHE F vAASEe oF Mic.keylk], pro.hi.bi.tion,

vé.hi.cle, nihi,lism

exposition(pl, extinguishlt],
S - zS(onset) 0.2 7153 T WA o p” &
(M| X skilk], exhibition, Bhutan,

2As
exhibit

AR, <& DS 54 7% qrHo] mE g /e 714 HH o] xS
HoFa o (D-Q)2 Fof /h/ek 714 Hd 5ol ddH= 40l D-6)
© AdEEA &2 Aot} Goldstein(1992) (D-(3)2] FAoA A==
lh/e] &5 &2ke] Z7lol Wi A& AAAeH, AAlsEe] ofF, oF
Zglol A /o] F5F &2 7= ALl Aozt AL, RIS EEY A
=4 ofFlA /e F5F FZo] ¥ dojiva RuFu. 2y HIZAlE
Ao oFHG WA EAL ofFolM FF Fe A st 52 W /h/e]
AR e 'BHIE AAT. O-(N Fol /et 714 Hso] EExFou
AEHA &2 E IHA doln.

3 2. G0 /h/gk 714 #HHel 1A = AE =3 (Daviset Cho 2003)

[s.g] = d& &4

- 15 -
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a. Root node b. Root node

Laryngeal Place Laryngeal

[s.g.] [— voice]

<& 294 Davis®}t Cho(2003)= <o /h/7} A& sk Alspread glottis]o] 2}
= 35 AW zZta 2g4o] glon, B%5 SA(floating segment)7} ofd
Bl vlt(root node)E 7FAaL Aokl 7,&8 BoyFE} Spencer(1996)= F4
# 4 S(voiceless stops)o] BIZA o & o= 7l%3tA dojuyrn=z, A 4
=9 Z1A e A& gl HAEA FUAAT, T ZIAC AR Aol A
g Asidh <& DAA (D-(Ne] AE A glAde 512 A X}El
oA Lojdt} Hayes(198D)& <& 1>2] (DAL ZA7E A= AASH] F
et QA 2737 de AASEY] T AASEE Aok °E(trocha1c
fooDe] A FHE T3] Wl A FE A A= 74 HAM=H /h/
= AT Aol ddddy AE .
¥ 3. Potato®] X % (Davis2} Cho 2003)

a. po(tato) [pha(thero)]

/\

F

/\

Gy Ow

a 1 |(’)]

£ 7|vto g 3 HoZ Daviset Cho(2003)+= <3 3DoA &
2 BAER ¢u do} #xd SA(stranded syllable)S 717 po.ta.to] SR

- 16 -
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T2E 83 2ol AWelm Utk o] FRE E e @MAALE of

o} WHIAA AT AH S0l MAA LA BANA ouml, E B

o) belAAY, F A7 Fete WAHeHe] SR YRs} opjER &

HE gde EASE Zo| BEWsx @i AFHAT. 1SS (canopy,
]

I EESAREL A

ooz vAASHEe S-8xSANA AE §FA-de YEle AS AYstA
23ty AAsGTE Jesen(2000)0 HxE v RAASAHS

(degenerate foot)o.2 o7, ZEHS(superfoot)d] HSAE FASI=E o=
Bt 28-S A2 A4 RV AnEs vAASEE A
At} Davise} Cho(2003)2 <3 1>2] (DMl A= dlolg7F w9 = /h/e} 7]
2l HHe Abole] FARRE P BIE HHXHER EXS FiA AP

T Ao A AT o <E D= (D-(N9] 40 Za3g Aot

® 4. gl /&t 714 HHASY HAHAHolE A A AokE (Davisst
Cho 2003)
(1 AlignL(Ft,[sgD:

SHe Az ypaae] ek x4 [spread glottis]e A @A It}

(2) *[s.g., +voicel:

[s.g] A5 F44 ddE 5 Aot

(3) *[s.g.]
[s.g] A& SAHT.

(4) MAX

Y] Sat 2YPo) 2B s BrHEE FA.
(5) DEP

2HY U2t AP SLF THFFTHAY FA),

Collection @ chosun



(6) Ak <=2](Ranking of constraints)

*[s.g., +voice], DEP >> AlignL (Ft, [sg] >>

*[s.g.] >> MAX
Davis®} Cho(2003)& HAAo|l& B

S|
i

< BoAF7] fsiA <EDo (D-(De
e B4 B3 G 9 Ao

5 9] /o] AR o] & BA
D A1 A e &

% (Davis®} Cho 2003)
=

ZoA h A&
‘habit /heeb 1t/ - [heeb1t]

, AlignL
/hzeb 1t/ DEP | *[s.g.+voice] *[s.g.] MAX
(Ft,[sg))
= a. (h&b1t) *
b. (&b11) * *
<E 5 (DY dolHAHE dof /hi= Al ZAA7E e 4eFd 51 x4
dojdot. (DAlA be AlignL(Ftlsg) AoFS XHH R utste] 54 =9
[h1& AdstA] X o, av *Is.g e fIRsloy X & o]x] ol HAFY
o7 Me=r)

2 A2 ZFA7E A= S

B Zo|A /h/ 23
‘hypotenuse’ /haypatenus/ - [hayphatenus]

/haypatenus/ DEP

_ AlignL.
*[s.g.+voice]

*[s.g.] MAX
(Ft,[sg))
= a. (hay)(phate)nus

b. (ay)(pha.te)nus
c. (hay)(pha.the)nus

k%

* *

*EK|

S
A
2

+

- 18 -
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o} c& *[s.g]E HWdloy art cEh YNt A=t FHo] HH THAZ AY
= St

Q) HIZAEe ofF F4 =AM h/ 24

‘horizon”  /horayz 1 n/ - [bram 1 n]

. AlignL
/harayz 1 n/ DEP | *[s.g.+voice] *[s.g.] MAX
(Ft,[sg)
= a. {ha(ray.z 1 n)} * *
b. {o(ray.z 1 n)} **| *
c. fha(rhay.z 1 n) *| **

< 5> 39 HlolBHAH Fof /h/ek 714 a2 RiFASEe] oF 54 =
oA dojdth FRYPL 2E¥H &
B2 [+sg] AE=Z ANAE= 248 7ML e F WA gd2 74 A
=(FHCE AFRHAOY [sg] Aol UBUYAE FUT oA
AlignL(Ft,[sgDE #WrelA= fgtont collA HofFo], &9 Aokl *lsg.,
+voicel& AW Ao=m st AFHA Fdt. wWkH| be *[sg] #Iuke]
Hast Hoy, 54 2ol g/t AFHA &obA, avt HHFoz e
AT

(4) 2245 A AgolA b/ 4

‘Tarahumara’ /terohomara/ - [thershomara]

. AlignL,
h 4 * *
(thae.roha.maro) DEP  *[s.g.+voice] (Ft.[sg) [s.g.] | MAX
= a. (the.ro){ho(ma.ro)} * f
b. (the.ro)s.(ma.ro)} ** * *
C. (the.ra)tha(mha.ra)} *| ok
<GE 5> (DY dHolEHAE Fo] hie 284S thaoll &5 A WA 32

Collection @ chosun



= B (trochaic fooh)ell Al dojdth. (DellA ast b AlignL(Ft[sghE #loF #1vk
S Fgoyt A9 A *[s.g., +voicelE 9wkElr] W&ol AlignL(Ft,[sg)S
WA 7171 A [sgPF Aol FUHE g flolA FRA o= EEE AT
b7} AlignL(Ft,[sg) AefS ABH o= futste] a7l HAPo= HHHAG

(5) 5d=3(coda) HXxelA /h/ &

‘brahmin’ /brahmin/ - [bra.m 1 nl]
. . AlignL
[brahmin/ DEP *[s.g.+voicel *[s.g] | MAX
(Ft,[sg])
a. (brah.min) * *|
= b. (bra.min) * *

<E 5 )9 HolHAd 54 o5 XA Dol hi= A=A F=
brahmin z-§ojelm, YA dojoAes A& RS 7I 547t BHojA
L, Fol EFollA 54 5oz AddH=rtl A adldAd [h7F 54
TolA Add w, MAXEG FoAerel *sgle fwstA HE== bt
APgor Agmdon, 7143 hls 2 A A7 ofyr] wZel 225
At

(6) A=A o vIAISE ZollM [ 2= (do] A A A2

‘prohibition”  /proh 1 bisen/ - [pbro.s.bi.gan]

. . AlignlL,
proh 1 bisen DEP *[s.g.+voicel *[s.g.] | MAX
(Ft,[sg))
a. (phro.ho)(bi.son) * **|
= b. (phro.o)(bi.son) * * *

GE 5> (©)2] dolHAHD P /e s1ago] gre| wAAede] Az
oA AEEA en) sgle Ao PusA avl geE T by}
Agow MYy /A4F (e S8 3 Aels} ohgr] Mo 293
o},

- 20 -
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(7) 2-dxS(nse) o2 7153 = WA EAdSoA /h/ &
‘exhibition’ /éksh 1 bison/ - [¢k.s 1 .bi.§on]

) AlignL
/¢ksh 1 bigan/ DEP | *[s.g.+voice] *[s.g.] | MAX
(Ft,sg)
a. (¢k.sh 1 )(bi.gan) o *|
= b. (¢k.s 1 )(bi.3on) o *

GE 5> (D9 HelHAE ol /b= *sgle AdHez spsiA azk &
g5 3 b7l HRFgog MUY o] e Sw A Ao AR FAA
o] &R YR AR Poo sty Qo).

npz|ato 2 (% 6> FHL yutoz 3 Ho wel goj/h/et 714

¥ 6. horizon, véhicle, prohibit, prohibition®] &% 2 7|¥F =% (Selkirk

1982)
(1) ZA 718F A4 3}(Stress-based resyllabification(SBR))
HIAA S S8 2eS A2y 2T 2 ASHs) At

(2) h-deletion: h —» & / Coda

(3) horizon, véhicle, prohibit, prohibition®] =& (7]2]2-& FA1H)

a. UR: /harayz 1 n/
1. syllabification: ha.ray.z 1 n
2. stress: ha.ray.z1n
3. SBR: ha.ray.z 1n
4. h-deletion: (doesn not apply)
PR: [ha.ray.z 1 n]
b. UR: /vih 1 kal/

-21 -
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1. syllabification: vi.h 1 .kal
2. stress: vi.h 1 kel
3. SBR: vi..h 1 .kel
4. h-deletion: vi.. 1 .kal
PR: [vi.h 1 .kell
c. UR: [proh 1 b1t/
1. syllabification: pro.hi1.b1t
2. stress: pro.hib. 1t
3. SBR: pro.hib. 1t
4. h-deletion: (doesn not apply)
PR: [pro.h 1 b. 1 t]
d. UR: /[prohn1b1§1n/
1. syllabification: prohi1.b1.81n
2. stress: pro.h1.bi.g 1 n
3. SBR: pro.h. 1.bis. 1n
4. h-deletion: pro. 1.bis. 1n
PR: [pro. 1 .bi. 1 n]

FH 7N SBAM 28 2 ANl S 0 714 A Aol et

o
o WA S 2olA dojue 714 S ©Ete AWty fsiA Selkirk

(2), (3ol A Borowsky(1984, 1986)&= o] /h/ &2 & HAWT o, SBR 73
AT hiE g7 737 oo A&stdo a8y o] FERe
exhibte} 22 ©@ols AW of, /h/7t SEEe F7F ofdd A3
o, /h/e}t 7] EH o] SAZxAA AEHL SA DA EetEt
s Py BFEE HAFus AME Hst dtkDavisek Cho

2003).

o 1o

SO

rlr

- 22 -
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2.3.2. &=r0] [h/e} 714 H =9 -5—78

ko] [h/o] #I ok 7E dTFES hE ASFCE IF3 A&
nEEoE EFSATEH T 1992, w7 1996). A& vpEFoE 77 W
o] AT =5 AA7F gloen, =T FA A (supralaryngeal feature)o] F-=3gt
g2 AEA AAES 74A 2 dcklombardi 1991). %7 8H2007)= 3o
/& %5 vltj(arynegeal node)w+< 7}7<]J_ S5 749 vkt (supralarynegeal
node)E 71AA ¢& 2o 7 FAZPYOH, TF nihovl % 2pEel AR I
ZAdlspread glottis] A& o] 7|5 & $FC0E E/FsIAT 14 =5 A
e FF A9 viyedA e9S stxgeH AdE & glvta Ao 3
o] |h/e B3 4D+ AAHA Xshe Aol da =& X7 8l
oA, HZFH Y= 7IF7F AvS THstEA 74 ¢l 2+ T3
=40 25 X wgt oA o2 HIFH T3t Ho|FEE AIAHAY
ettty g=ro] fh/= olE3t S0 E Fgo] Hol @9 /hf 2, HA |
o= [, 1], vl [=]o] 3t A&3), vlFo] F3qsH [h/e] HlF3}, A
Z S (AL [»]o] FqSH A58 Fo| AddT
® 7. &= /et 7124 B se &% (Daviset Cho 2003)

Al A

wl = ek 712 Ha &2 273 of| Al

ha-ta ‘to do’ , halmeni ‘grandmother’
D] O oF =A , hyanki “‘smell’ ,pha ‘green onion’ ,
thal  “mask’
" co.ha [co.al ‘like’ , man.ha [ma.na]
© ki.cha, ‘train’
/nah-ta/ [na.tha] ‘give birth” , /anh/ [an]

@ x cmuse ‘inside’ , /coh-ko/ [cokbo] “like(and)” ,

[phath/ [phat] ‘red bean’ , /noph-ta/
[nop.tal ‘high’
- 23 -
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ol h/ek 7124 A S Fol /h/ek 7124 HHf S

T zo AdHI $ATSAAE ggEn 28y <& DY @A AHH
Folet 27 o] /h/ek 712 AL HAH EXE o|F1 YAE &
ot g=mold] 71A 52 S49A 714 HEAlSY VIAPY dRE él'it g

o] Qlojof UL, Fojo 714 &L A7} ofYal o]Fo|th koo A
/et 712 &2 vt B2 gojet thE Aolld], =] /h/E Tol 3
A ZoAT AAGAT 7)ASe BE SHo ZoAx AP £ Utk
Davis¢} Cho(2003)2 HZAA o]& A4S FalA <&F 7Y (D- A=
olEloll WrFH /h/e} 714 HHfF Atele] SHToA Ee i ofF Zof A
dethes A AE FARS B ExE AT 5 o At
KE DollA (D3] B Zash AtkES (F A v} o] Hd
T3 AT

® 8. gk=o] /h/gk 714 H S HZ Ao
Cho 2003)
(D AlignL.(Word,[sgD:

ol o] Az ypakatel e} #& [spread glottis]e A @A It}

rf
Mo

S e AFES (Daviseh

(2) *h:
(hl= X%

(3) Dep-sg:
U39 [sg] Ade A9 [s.g] Ad HELE 7HAoF 3

o
=

(4) Coda condition(CodaCon):
B 7)1 2 S9F S LS04 AdE 4+ o

(5) MAX-sg:
AEHF Y [s.g] AL 4P [s.g] AA A E 7HAHF g

- 24 -
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(6) *MC:

dF T =19

32
M
i
alfe
il
flo
>
fru
e
=
e
=
olo
4
é
i
A
N
24
(o]
)
o
i)

(7) Tensification(TENSE):
T A HAS=A4 F HA 2 A

(6) Ranking of constraints
Coda-Con »>> Max-sg
Dep-sg  >>  Aligni(Word,[sg]
AlignL.(Word,[sg) >> *h
*h >> MAX,Max-sg
TENSE >> Max-sg
Max-sg >> *MC

HH o2& AL BHAFY] fslA E LA (D-Q)e dTHE =85E
CE 99} 2.

¥ 9. k=9 /h/e] HAA o]
(D AF=AA I A4
/ha-ta/ - [hatal] ‘to do’

r
Hm
&
bt
=]

(Davis2+Cho 2003)

AlignL,
/ha-ta/ Dep-sg CodaCon *h MAX = Max-sg
(Word,[sgD
= a. ha.ta *
b. a.ta *1 * *

CGE 9 (9] HolEAR B} /s ofF zolx ARAT FuE at
hE MBAT 2d zol WE RESL Qomz, HHFo Btk
AlignL(Word[sg) Alefe] *holu} the AlekEmth 49ld] gloms b @

ol

il

- 25 -
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= AT}

(2) vlojF A NA /n/ &=

/co-ha/ - [co.a] ‘like(stative)’

AlignLL
[nah-ta/ Dep-sg  CodaCon *h MAX | Max-sg
(Word,[sg])
a. cho.ha * *
b. co.ha * *|
= C. C0.a * * *

9> (9] HolHAE 3o} /h/e A Sdo] ofd e Sdxo
get}. ax= AlignL(Word,[sgDE "3 2y Dep-sg& <ulstsl”] o
ol HAHFNA &g, be cRt AGES © FA o= BT
*his Max-sget Max®th 9] Aokol7] W&o c7t HHFor2 A x

Q) - LESAA /h &=
[nah-ta/ - [natha] ‘give birth’

AlignL, MA | Max-
/nah-ta/ Dep-sg = CodaCon *h| TENSE *MC
(Word,[sg]D X sg

a. nah.ta *| * * *
= b. na.tha * * *

C. nata * * *|

d. hah.ta * * *

e. nata * * *|

B D Q9 HolHe &4 Z5olA /m7t €2 " ast de &4 T

of 43 /h/7F Ad=x ey, CodaCone ZAAZH o= fujsiE=z et

alle

- 20 -
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AT be o] LdtE A HAS /t/o] /h/e AEIFAPES AL Jorg
Max-sg A<k CEE} T AIZITE a8y [ty AEe F e gE 54
<, A48 [tle d¥3d [hle) AEHE AEE A7) b *MCE 94l
stk F 79 "J%ﬁ& Bl 7Hd 98-S AdF3t= TENSE AlekS be
$ukalA] ¥kar, cof ex= Max-sg A FS XMz o7 QuistTh
¥ 10. gk=o] /h/ &€=9] 37 7l& (A 2014)
oA
a2 /h/e] &= 37 o A
7] fip+hak/ — [iphak], /k* oc+hi/ — [k’ ochi]
(D 3 + /h/ . .
- [sok+hi/ — [sokhi]
& /samho/ — [sam"o], /punhal/ — [puntall
@4 | ¥4 + /h/ /kanha/ — [kantal, /silhjan/ — [girh
- jan]
]
3 ;: S A} o]7+9] wlA| g} | /nah-ina/ — [na-inal, /coh-ato/ — [coado]
; 24d50] [h/Ql 7% | /nolah-imjon/ — [noramjon]
=
Zr_
o | A4S =Sy | fahop/ — [ahop] — [aop]
@ & | &5 Areldl  [h/7} | [sahara/ — [sahara] — [saaral
g | 2= A% /kaman-hi/ — [kamaifihi] — [kamaiiil
=}

Collection @ chosun

afm :101

= 6}%4 A B 74 F

wolth. Kim(1987)2 &% A5 /m, n, l/tholl /h/= ©]
Fsto] thg £d el SARgol Hul, WL A}om Izt 5

wol s A&

4 whEe o2 AdATta Akt

- 27 -



d & E°], /kan.hok/ — [ka.nfiok], /mam.he/ — [na.mébel], /kjol.hon/ — [kjo.rf
onl, Jtan.he/ — [tan.heloZ  Yeddz  AFH Iverson
Kim-Renaud(1998)& ‘st  /mal+ha+ta/e} Zo] < th2d /h/7t Y&
1A «=A7F hZ2 3" 52 EA< [mallkadal = [malladale =2 velh}H,
DA w34, o tdetA olF AE el [maradalZ thaol 2
w49 FHXFOE AFEAIFANA U Agow 2 F At %5/15]
ATk h/7F FHE Abelel A 53 A/Eo] ofstEAY getE e AoE =
old FEd1998)Y ATdAE FHS Aol 83 © AE 748 vpE
& [Al& AR Ago] S8A ¥ E3 THEA FotA o3t a4
o2 /W7t g=2tE e Aol At Aok ALF(2005-2 /h/e] 7kl

25 248848 EAH, /o Fqse Z5H AT 4 vhES (Al §A
Z2&0 % Q% &7} Ade) Bk A /h/e g sPsAe] Holhtia Y
o QoA AP &9 o7k T b B Y ASol= FgHoR fhr)
getsln, h g2 FHRoz A FArkKim-Renaud 1975). @olA= HjF
(1989)+= o5 =4 /h/ddl &8 Aol Bgo] Aaqd A5, ¢ S5 &
e 83 3YPse BS 59 A wet Foldo g gEditty AF3

oo "ete] Mg MEe 3FL HAE 2 FPOZE 5199,
20031 M Ao FHES F55 /e Dol 47 Yojydtia ]
& YA HA S AR v AR Zolo] U LHE

oh 2 912003 FWEIE Mg Ad P o

e
e
_0|L
)
82
32

a0
it
filo
i
2
i
o
b
b

5 43t FHs 1t /e o 4l 37, =& 37
43l &5 Fol we /h/e g WEE AT #sle] &£xr) wmES
E JATE FASE 24 47 BE5E, A9 E2ES FF g2 /2 >
HS > B8 £o07 HS Zmd>n > n 22 /h/9 g&&o] =g¢ttn
gt

]_
a. M7h (A1O2 F43 - A% 714 b 58 2ed) n5d THEe

TZ27F BFEFHAY ol T [AleE AFo] Bg Apoo] A5 EE o] ok
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b. F9 wgo FHSE :a ASNA A AT J14Lol ofd 714 T}
A 58 mgol ezl /e Adolth 7k WIS SelA W, 1T
Atolel dgel BHHL, FHtE B Az BHFE EWE T2}

3
it Fd 25 FAESSE &% A /mon, n/ 5ol 7 A5 2o

c. Mnje] SR wet : /o] oj® EAolu} EAZF BAHA om FYs
o mgol} oo BYd THE TxAY BT o e $uw @

e e 13 gol o

r
Y

CE 1DAA 2AS £§(2003)7F A3 385 Atole] /h/e] Ade digh
ATollAE higee] nHFd & &9
stal Qo FHe b /h/e] 7oA g A ARl zHgte SEH #
e ANSA FEaAnh AE 20142 /o] AT Yo I ATFE,
7148 /e APFoz TS
ol7} 7} FweteA] &S FWS] ZolBnt o Ffow, W 714
A=t W #FHA FRAT, FH S Aol Aol7t /hi7h A g
A3 g=gdE AL oy Ao BRA(20152  *[+sonlhl+son], *[n,
ONSET, SDP 59 f3%4 AleF3} MAX-IO, ANCHOR-MORPH-L 52 44
Aoks T3t A8 Fe4 AAEH A8 BES BF/F &89, /n/ A 4
of &gt AA & F FHIL SHFF /Y oA &2 FFS HAHA o
2& 7Ntz BA3 T

¥ 12. /h/ &=te] A (vhAd 2015)
(D /hig=te] day Aok
-1, *[+son]h[+sonl: F ™ Akeldll /h/7} fIX3IA = <+ ot

o y
L. MAXHIO: 98 @e] BE BESe 2930 tlgaE Aol Ak
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(2 “olal’ o m/AZA e &4

pas =

Input: ihe *[+son]h[+son] | MAX-IO
= a. lhe *
= b ie *

=]

13. Fela AA N wE /h/ 2= (3 2015
Fela AA '3 A oF
ANCHOR-MORPH-LEFT

~

D

AdEd JeH A 9F ¥ FH52 2939
A 9E Fof &AL E 7HA ok g
@) “71=3tY’ 9 ‘o3’ of i &4
oL 71 EEYC
Input: ki.to+hani ANCHOR-MORPH-L | *[+sonlh[+son] MAX-IO
a. ki.to.ha.ni *
b. ki.to.a.ni * *
L_ . 9_:'5;9
Input: o.hu ANCHOR-MORPH-L | *[+son]h[+son] MAX-IO
a. o.hu *
b. o.u *

- 30 -
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©. SDP(Sonority Dispersion Principle) : 3+ 249 A8 W2HS o]F= B
HE dold FHE Aole HUgEojof gt
2 71z, ‘el 9 &) o g &4
0, 7E
Input: ki.ho ANCHOR-MORPH-L | *[+son]h[+son] MAX-IO
a. ki.ho *
b. ki.o * *
v, ‘)
Input: nam.he ANCHOR-MORPH-L | *[+son]h[+son] = MAX-IO
a. nam.he *
b. na.mhe *
C. na.me *
I:' (]E[]_%H ’
Input: nam.he NOCODA  *[+son]h[+son] SDP MAX-1O
a. nam.he * *
b. na.mhe *
C. na.me *
E' “%6“ ’
Input: ol.he NOCODA *[+son]h[+son] SDP MAX-IO
a. oLhe * *
- 31 -
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b. o.rhe

C. O.re

#® 15, Wl 3be) /h/ "=k (UHA 2015)
(D Hl5ol o &

o Inle 455 92T + tHChung 200D.

@ A ok g ol s 24

. =3

Input: ton.he ONSET *[n

SDP

MAX-IO

a. ton.he

b. to.nhe *

c. ton.e *

d. to.ne *

Lot

Input: nam.he ONSET *n

SDP

MAX-IO

a. nam.he

b. na.m.he

C. na.me

MA@ <E 1D ~ <E 15> & 2 Ake] AFHE ALste] ol

=

2 Adsdee &g AU

- 32 -
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® 16. st&" Ak 7= (2FA 2015)

A oF 7+ A
*[+son]h[+son] 1.70
SDP 1.20
ONSET 1.01
“In 0.57
ANCHOR-MORPH-L 0.45
MAX-IO 0.0

CE 16> A4E Aok 7bEA oM, *Trsonthlsson] Aol & 71 o
MAX-IO Alote] e 7AFAo] Be /o] BetEe wasiy o atole)
I gere] Mg BE 48 > W > R o=, Fela AAY AR
A% no dRsA 2 W, 283 o7k dBsE A%
el AT W b/ @erEo] %W, WA w b/ weto] Aold wEF
A BEE Holw gon, A Ay RS A 4 2AtE
SeEH AL WF A WG Bol N/ DY PEE YFHOE £
i 9e2 Fstich Kang Lee(20199 A F
o ostsl @] WFHOE AR BF A T
A48 A eolA b/ geto] e WEE B o §8 TE $eed 87
3 BAgel MAX-I0 4% 9% mEoleha AdPch olAe F ¥ 3

E| goz ojsl® & glow olze Hz olelA t

f
kv
g
Iy

e

ol
&g
>
o
32
rlr
-
=
=

o
Ho
rft
2
o
J[m
2,
o}

gh2olu} golxy FE Uddrtold [h/ES = -
(onset)oll Al Yoy, AT (coda)oll= LojfA gon, [s/t) T&E
.

2P BYAL] FAME UojuhA Firh WS ZAE we LA

f
e rr
AU
e
>
dlo
Lo
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oN

AIE A 32 SHAA 7} BAAARE, FARE SART ZHA] BEX]
% SHAA M7 AA JEser, 2F UE#REoE

ol A [h/7F DdojuA] AR, HIE {FL3 |9t
Ab thet” oA Fedoj(d7]o] EFRAHANA AREHE UEH
o 2= dojdr}t Trommelen and Zonneveld(1997)¢] w2,
Hell = /h/oll ALHA Fe=, BF oFslolA HAAH, oA
M g=hs RoEn, =3, UEHE /hie AErrEsold, g
AdEATE HolA ol 9k FASETE Voorman(1994)2 EA| - UEHE A
H A FFEZS] WAAA /h/7F o] ZeA g=tEHAIT, #2F vdT@E
oAolAeE Be 54 244 /Mh/7F S8 ol9pzto] thFEE] AojdlA /h/
o Bx+= @dAFo 2ACAA Uetuga, d9 doAes dojuA &

oro o

[e)
v, ZAE BA %e SANA M7t A Uehdth =@ vasiAR 29
& 5o 5!

e
2
o
™
ol
ol
N

o

qow geEy Jee RAMOR RAFT u.
oA Bl Shabsh ol Sk L2 e A M Adel LI 9o o
et AEWEA, ohiW HHRge o] fomstA YA
olu:, WE F M/ AFo] Lo Fgoly muEMel Garo] folmatAl 3
oe, 1 G oWartE AW A 2

=485 g Do 2}

0

a" 1 @=o] Aol Fof Bk 3 dof EAd L1 o] '3

St 87}
Korean by Korean speakers — Korean by English speakers
Universal
L1 Ao L1 Ao
| ‘l’ Patterns T |

v N

English by Korean speakers English by English speakers

b

Lo

)
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el A#o] WEHQ Aow BAE o] & w, 3ojo|A
= =l ol Aol ma) At HAE
e H we A% osE e fASsE ME WY o daHEd
dole] B fhje] AFo] ZAo] NIFE W, G oA Tol U] 9
ﬂlﬂ@§3£ﬁ14*ﬂﬂ9ﬁ+ﬂﬂ% ol HAEL Wa| ol HAE
o go] o] 91xo] We} T ThrE Wol® B Ao dydEh
Aago] We /e Wolt FI:ololAw ATs} Hol ghor} 1 AT
& el o@ Aoz o] sixtel Bo] HAAA fASAl YErd
o

Tl wE /h/e] Wel 9 B VIRE &78e Mo SR F 8
A AFNA BF ARSORE 2545 T gol 482 Aoz ogdr
olH3 dFE HBORE 37 A4F AP AEA JYHAEA &=

= s

r>~l
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golgt =0 T3 F /h AE 4E LAY

o] 4% 4F B go] Wi T Ao} sAe} Bo] A [h/
Ad3} o] wE F ol HAY fol sAel ) Al VAR T

72 molw odel 91X, AL, TAL, AAH, Srol g} 37
o Ho| thzAl YehteA gels] B, L2o] uehbs Llo g
o Ao} Fto] el

.
obal3 Qojo} FAl FAlolgt

)

h/ Ea_"l- /\-1 tﬂ U/\-l /\lzls:]_o

=
& 9ME 27= h dEe

> o mlo il

Ij]o

32. 4t& A9 U

B =R 4% AYlE 300 Fol A 4¥0dA 29, oA 2% B
of B2 4W(A2E, iAol Felstrh Pol saelAE L1l Folst
129l o) ARE A AT Bl SAAAE L1l F=olsh 127

321 A= A3 v4d3A
B Age B34 add e C tetnels 25aa gl 300 ol
Aol Ak 4W(FA2E, A2 FFHYA 24 U= F-EFwol
= 9
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flo

x7|8l= 718l= ‘E’ +  ‘English’ , K’ &= “‘Korean’ , ‘M’
‘Male’ , ‘F’ & ‘Female’ & 9% HEAE ArLsidth. 4384 A

of thek AR AR= <E 1603 2o

% 17. 2= A 9o A} o] A

J S = o=
A o= Aoy B A5 7|17 . A7)
H H o | 7€ o
1 EMI ¢ 36 <Go|#A+ 12 vl N EZHA| A iy
2 EM2 ¢ 33 oA 10 o= & 3k=0]
3 EF1 o 32 <HojZA} 7 o= 7io)xL 31=2o)

otz 2] 733k _

4 EF2 o 35 <oj7A 12 Qs 1 Sh=rof
5 KMI & 34 oAt 8 S o o]
6 KM2 9 35 <HojuAt 8 Bz o] o]
7 KF1 o 35 HojuAt 10 B= o o]
8 KF2 <o 38 HojuAt 13 B= o o]

3.22. = 43 Ax

AAdze]E Fof L3E 3] ALl A RMsA AMSEI e h/7F A
A= 85719 Fo] ©oj= Longman Dictionary of American Englisholl ] %o}
A A T2 dAEATE o] AT FHo] /h/e] gE B ofstE &<l
= Zol7] WEel geo] & dojubR] gFe wo] xof /h/7t A dolER
o= /h/7F @ol Skl e dolE AFE AR h/el 43 B
A7) fsiA A dol o, H BEASS 1HPoen, dof 43
AMe ZAA 1EEAT ol & AEstA <& 173 2.
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& 18, Golgl @to] WAE T AY wol

g A e AR en
wo g B
N 2~ 1 2 3 4 pause liquid nasal vowel high mid low Foot Foot - Superfoot
N P d i Il Medad  Initia
English 85 4 73 8 0 4 6 30 45 28 32 25 73 8 4
Korean 96 61 16 17 2 48 14 9 25 15 22 59 NA.
7y ZA o mE @of] o EL ol Fol| YERD nie} ZTh
¥ 19. 7t 3o wWE Joje} ko] ol o
English Korean
1 herself, himself SFUY, sy, s3]
[h/= S ) N
(e l;) 2 unhealthy, inhibit 8 3, £
3 alcohol, comprehend 2Rk, 283Utk
pause hotel, himself SHA| gL, 3| 7F, EH| WAl
liquid barhopping, warhorse 7VeEks, 24
AP
nasal manhood, armholes g, Gall, A dskA
vowel Bahamas, cohere 9 3tH A, 7| =352
high historic, manhood 2, 9%, 237
.
T? mid cowherd, unheard Enjal, X7
1 O
low behalf, greenhouse doAE, AFUT
Foot
L behold, ahead
Initial
Foot
i , greenhouse, inhumane NA
medial
SuperFoot L .
o historic, himself
initial
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fiﬁfoi A= Ee AF

917] o2, webA

AFete] 229
oFsiol weto] AHH AL
shel gl Alzke]
ok} o
WEolE FshA glo]

=% a9

Haxow

(el

He is totally unhinged from reality.
He is totally unhinged from reality.

Collection @ chosun

7 wo] BAEY Jo FHEo

567
=2 Atk EF2 3449

oA Ly He 34Ate
AUZE ek csid s 2

R
A7

7zt 32 & & 17070(8570%23)) ] o]
o] 3}A}e] 0101 A8 o] 6807 F F



tho]7

f
>
M

g3 /=2 JsiA 667702 Fol HY

H3 BTl A

67871 Gol AW wol} AEHUL. o] AP wolo A% 4wl W
%_

of BAAAN F BN Tolsl =eHUoU F OFE UM 37474
AY o7t F5HUT 499] o] FReIAM F 2007e] Tojrt HL
o F oRE s 208749 AP wolzt HS =k

(center of gravity)S AF&3lth o]
A ke A, ZaglvF ZHR A U=
of Fx=o JAeA HAFE AR 4E & ¢

ZHe(fricatives), #l38lS(obstruents)e] FAlZAlo] &
[e)

Ad, 4 Ad(sh, ==
2 FASAES Hetetr] st vEd 2 A
¥ A3t [h/e] Ad S
gst7] flete] FASA
+&2 A2 vhE-E(fricatives) ATl
FE oJH F3
Atk pl, IblE AL3ta wf
™ S(sonorants) .t} EO

v Gl

22, /h/e FHSEY ¢ & FASAS 7K JtHVan Sondt Pols
1996). o3 AHdE o] &sto] FATAH #e VIEoE /he] d¥e FA,

A, agn ggow Tlstuz stgnh o2 st 7+ A @ H2F
Qe wigow A A FA Ad 107, 44 Ad 107, 1l 2 10

s B2 At Ak
4 1244.623 626.4725 618.15 1871.095
/g 550.0513 106.6319 443.4193 656.6832
gt 239.3697 104.3597 135.01 343.7293

<R 2000 Uehd B3 25 WA g2 272 /o] 2 -
KR

rlo
1
N
of
juba)
)
o
kv
o
=
rlr
oM
—o
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637Hzot 394Hz= g8ttt 12 =® 637THzE O
= ¥4 /h/Z, 394Hz ~ 637Hz AFole] F-A|



Z4 e UBhiE A9E 4 %A

ol Z24EE A9 e AWHA Y Ao HTh
ol 7lEe AR F, Myt BAR 7o F4

Ih/E 150ms o]z FAIGTh oA BAH FIHe thA 10ms B

ol % 15W PAFAES SRk 284 S48 e SloA AN

i,
-
!
1o
of
>
o
to
b
Jh
o
£
N

o
i
1
(o
frt
M
-
52

A hZ 4
*10ms), 1

n
r U
)

B

Foha g kel ol SAHYOR(F2E )
e WF RAFAE FEHAL oUT WHOE

e AEST BE 4 M G4 &
o tehte A2 sgon, T4 w4
Yo A 7 gE Ao HEEd
s Eol 249 HRL HelFE Zolth

o

T

X

o

BICRWR8
o o oo off

£
i
Log
&S

19 2. =] 3Ak 5¥el fekAIRE’ (A 70ms)

8_mono
0.164485319 0.475351474

0 0.4754
Time (s)

|286 | 808 | 818 | 966 | 811 | 721 | 841 | 699 | 323 | 398 | 455 | 391 | 208 | 289 | 285|

| 286 | 808 | 818 | 966 | 811 | 721 | 841 | 699 | 323 | 398 | 455 [ 391 | 298 | 289 | 285 |
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o] <Oy 2>l HAFE HbeE, A e
A 2 FRA 10ms AR FATHE SAT AAgs, 18 4
| #s Tl FA /el sidst= =S
4 M2 EFEJeH, 1 dole 70ms, FAITAHLS 598 789 Bt
1 809.1HzZ 7] &= A Th

99 3 @=o] sha 5wl A (A 80ms)

36_mono
0.163956916

0 0.3279
Time (s)

| 241| 307| 180| 305| 374 | 417| 582 | 482| 506| 479 | 499| 427| 468| 319| 251|

| 241 307 | 180 | 305 | 374 | 417 | 582 | 482 | 506 | 479 | 499 | 427 | 468 | 319 | 251 |

99 <a8 PE KA /h/Y 4=, 150ms FIroE BAEstay FAEAES
10ms tF4o 2 =A% Az FA /h/ 7#3H394Hz ~ 637Hz)ol & 33t= ¢
RojEg, g 9o EES #4 hiZ2 EF

o
Aol 80ms, FAFAS 482.5HzE 7125t
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% 4. F=o] 82 5¥e ‘o' AL (EEh

47_mono
0.149640719 0.300063616

0 0.6106
Time (s)

| 226 [ 266 [ 235 | 245 | 267 | 217 | 186 | 192 191 [ 179 [ 197 | 192 | 182 | 183 | 369 |

M7y g=td Agdde 153 &

=
s HAFEr. olHd A9 ©

RIS
o
f
i
= if
i
2
k1
N
o
Yo
—d
hY

. . A
I, A" AS I Aolmo)et A3 Fre] Hd FAFAMH»ol SA =
ztzt FERTE FAEHA FAEHAT HFE AR AY S THolA
w A4 9 2X2Y IJARIE E4HT HAAH A5 dolet FAFA
2 AR E BASAY. FAEAS 98l A= RlmerTest package)< Al

stRom (EA2H) IARAS TR (mixed effect modeDS AHE-3}A
O AA AIAE Es] AN b AolA Fmolel Foi
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3

B =ge 4% 4% A%E dojsl @l WA B F MAD 4L o
groz AuEm, ol Wil F ol HAe Bl AR MW, B
of s 2 Pol BAe BRo BAe AR o] 2tz Awug.

3.3.1. Foj¢}t 7o L3} F /h/ AH
WA NUAAEY FGoloh FTo] U wol Wale] wE /e HA A
A= U <FE 2DAA Kol Fo

3 21 Fojok d=o] B F M/ 2 - AdH 74 - T8 BE

vd g ==H(DL) AFERL) FA (VD) (VL)
Korean 263(25.0%) 789(75.0%) 293(27.9%) 496(47.1%)
English 277(31.7%) 598(68.3%) 209(23.9%) 389(44.4%)

719 5. Fojot gh=o] BE & /h/ v - A¥Y /A8 - 78 A

- i

DL
m VD
m VL

Korean English

Y 5>E #Fo] HAEo] Fol HASe] w8 Ao E W
ool BReL Ha Fo) o (E 229 JlolAF AW ABEE geld
o O ol olg} BE WE XY A0 2 ofvlF
oleidt ool Zzke] Qlofold of gl LhElskEA A 2

nef% Wat ik
sels) vt
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322, Folet o] W3 F b/ AP FAl e FrelAly HA

X-squared df p-value

11.192 2 0.003713 *

33.2. B &3 T Fo] Ao} A=of FApe /h/ A™
ol AP wol W} F Fof e FFof Ao wE o] A UY
AE T <E 2DolA BefFoh

E 23 9o w3 F Jof ek WTol BHAY M/ WY - AR {4 - ¥
B B
S84 @Ol AERD  #A0D  FAVD
English 225(33.7%) 442(66.3%) 176(26.4%)  266(39.9%)
Korean 149(22.0%) 529(78%) 145(21.4%)  384(56.6%)
a3 6. Fol W F Aolw Fof A BT} Ao b v Hd
54 Y A

37

English Karean

(™ oA Fol A7 Do T w, Fol FAEL T=o] A

- 45 -
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Hls) /h/E O ®ol Aoy, =0 S hE FH42=2 v B
13

AEYSS I 4 oy, o <& 209 FlolAF A sz &
Q1.
FE 24 Fol L3 F Fo] A} F=o] A /hf AP BA) I ol
Alw A%
X-squared df p-value
39.772 2 2.31e-09*

=
>
ot
)
)
=2
fuj
o

GE 2> Gl W F Yo} A B} A 2 o
5 B4 2nE Holzth 9o 4Y wolsL WY w Yol el @
ol A 2k ) Y- H4 - BA AE WAL foln@ Aolrt e
AL & YATH2.31e-09", o] 4F WolE BT ul, Jol HAAE B
ARt folusa g o g,

)

333. @30 B3} T BT AR Fof AR M/ AE
ol A3 wol W 2 Jol HAsh Dol B W /e Y Ay
dshe s <E Bl AN

5. %ol Wal F ol A dof sAel h/ Yot AW fA4 -

X 2
w7

R R Pl =2HDL) A&RL) (VD) (VL)

Korean 114(30.5%) 260(69.5%) 148(39.6%) 112(29.9%)

English 52(25.0%) 156(75%) 33(15.9%) 123(59.1%)
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3} -

r (

L BT W F STl A} ol A M wet- A

-\ | oL

‘ = \D

. -
Korean English

KO DAA oo Ay doE A5 “ﬂ, Fo] FAEL S| A
RO FA =2 AHs= v &9 oy St o] sAE2 H]=gh
Hl &9 /h/g", §4, 745 Holu Qth

3 26, F=o] I T ghIo] BAkel go] A 3 ) Ad BAC oid gt
olAlw HA

X-squared df p-value

93.765 2 2.114e-12%

(E 260= =o] T3 T Fof Aot o} 3k 3t b/ Ad dACl o

@ FA B4 A%E RfZth §Fo AF WSS WY w Fo A
o} ghol BA X W e fA-TA AE AL FoES Fol7h e
FAG 5 UATH2114e-129). FTo] AP Wl LT ), FFo}F BT

oA 3A @& Pol sl Bl AN fvIEA FAM WAt
Hlgo] Etth wetA gof WMol ML @Tolel /) AH W&o B,
@o] walel At Gol HA M AP wgol wUTn ARAL & vk
T 7N ol & BolAE o] F 1§ srEe] by molsl okl ol
b el e FHE FRH F54A 2Py 2P & Aok Aol

- 47 -

Collection @ chosun



29 EAlE, ol dhte
oko] AF9lo)| 9|8}, /h/e
i XA 4 AgEo. &
of s Hoize= &

Lo

kKl
A% A
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4. Fof &3 F /h/ 43

o] oA Fof 3tol /h/ AE ol tha] Kok oA ow BA3
HE AAIZE. Fo] W3 F ol A F=mo] A hiA A tE
Yy AnE AAzor BAF F ZH(focusedeol ¢+ M ZH(unfocused)
o2 o] S-9 A, AdF, TIPS, FERFY A nE FIFo]
A A48T 2 Toj9 HlxH wof, FHo 94X, dYE, T,
B A 91A 3o BRAAE &7 AsA dol A gh=mo] #Ae] [h/
et A f§A - A AP Al FrolAls AHA, EA2Y FH £4,
a8 39 EA4E 88Tt O Ade AR AASE ted 2o

o ¥ o

41 Qo) BB F ) A R FolAE AREA

4.11. o 23 F /h/ 43

4111 9o 23 T =3 Doje} HxH oo ©E /h/ 4F
Fol &3t F 23 dole}t B2y dolof] mE o] A 5o A
/g - Ad5 §4 - 74 A8 AFAE F 2DAA BAFa ok

¥ 27, go] &3l T 24 dolo} nHxH dojo] wE o At} Fho]
gzl [h/ €2 - A §A - FA A
Az =H(focus) e-2HDL) A F(RL) FA4WVD) FA(VL)

focused 88(26.5%) 143(73.5%)  70(21.1%) 173(52.4%)
English
unfocused — 137(40.7%)  199(59.3%) 106(31.5%) 93(27.8%)
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focused 63(18.6%) 276(81.4%) 72(21.2%) 204(60.2%)
Korean
unfocused 86(25.3%) 253(74.7%)  73(21.5%) 180(53.2%)

a9 8 o] wsk & 2 wolst W Told] wE Yof shape} @ol

el b/ e AQH 4 - Y AT

English /h/ by English Speakers English /h/ by Korean Speakers
% . 16 5
% 3
DL DL
L) B\VD
Byl BVL
focused unfocused focused unfocused

<Id 82 Fo] AHEF)9} =0 FAHLLEZ)7F Fo] hE 44 =3
oj(focused, ZF ¥ &)t HlZ=H doj(unfocused, 7 18 LLEZ)NA
FAWVL, 718 ofe) 2 FA4(VD, The=z A4 vl €=50L, 7 9
A HlEE RAEY, go] Fdals 23 dolE 23 u), B4 h/iz 249
< St HlEo] o B, HEH dolE 13 o o g& vE9 /h/rt
gtk wHAo =0l A= 23 dolof HIEF dolE sl gl
o], 4 /W= Ad=+= vl&o] ot oA Fo FAtolA =H(focus) &
A7} AetA A-gstal o] AAlE AR A LA B %

2 nejF3 ok

[

i)

A

-5) -
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3E 28 Fol 3t T A dojeh Wy dojo] WE Fof FAket o
shate] fh) A @A g FtolAlE AR

A= X-squared df p-value
English 42.06 2 7.359%e-10*
Korean 5.0572 2 0.07977

GE 2B>E Fo] HAe} @o] shate Yo 23 wholel Mz wol W
2 A" BAC tE BA B4 AR Hezth 24 Bolsl vz
ofo] W Fol sAst BTl A /i et ADT G4 - TA B

FOUIR Folt e FAT & ok

rr

411.2. 9o L3} F SHY YA & /h/ 43
ol W F oA o] WE Fol HAe} BFo] Ao h/ Y- A
Azt 4 - B4 AR A E 2904 BAFT QT

29. Gof 23 =
J_:r’_

3T
ar
& o
g Add 74 -

2o Aol B2 Gof HAet FTo] A ] @
_]

QA%
=29

MAgd T wEOD  HERD HAOD FHOD

1 9(30%) 21(70%) 3(10%) 18(60%)

English 2 205(35.2%)  376(64.8%)  143(24.6%)  233(40.2%)

3 11(19.6%) 45(80.4%) 30(53.6%) 15(26.8%)

1 13(40.6%) 19(59.4%) 1(3.1%) 18(56.3%)

Korean 2 117(09.8%)  473(80.2%)  122(20.6%)  351(59.4%)

3 19(33.9%) 37(66.1%) 22(39.3%) 15(26.8%)
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a4 9. Fol &I F
_‘:"_

edo) gxd we Fol A F2o] e fn/
get . AT §4 - PA

d A3

I

English /h/ by English Speakers English /h by Korean Speakers
m.
B 121 i 05 I LR
mvL mVD a DL mvL B\D mDL

O™ Dol o A dolg A5 o, 9o A= -8 A WA
HAANA 74 h/e] W&ol w9k, o F WA YA M= b/ 2=
&o] Fobanh whHol, =0l sat= 4 A WA} F WA X9 4
d dolE BT o, FI3| FAE HlEE FA h/E 4G =249 Al
AR A A= Fol A7t F4 M2 ddHE BlEo] goe AdSs &
AL &+ AApTH

30. ol @ak F 2ol Axel WE Fo sAsh Do} el /A
A D Aol AF AA

O]

AU RSP X-squared df p-value
English 28.724 4 8.895e-06*
Korean 33.118 4 1.13e-06*
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(R 300 Fol sharet gh=o] 3o gof w3t 5 -8 A /h/ A
A FA g TA B4 AH/E BHAFETh SHY fHd wE Fo] A
o} kol A /h 2.4 Ad A FYRTE Zolvt A
3to1d 4= ¢JuKEnglish : 8..895-06*, Korean : 1.13e-06).

41.13. gl 23 F A5 ©#E h/ Ad
ol Wet F Mool wE Fol sixtsk Aol Aol W Y- A}
$4 - B AW ATE GE 3D RAFET T

w
—

Lol sl F Mol W2 Jof HAeh BFo) Ao o/ ge}- A

HA4¥8a AP =©=(DL) 2 4d(RL) (VD) T (VL)

liquid 6(13%) 40(87%) 18(39.1%) 22(47.9%)
nasal 124(52.5%) 112(47.5%) 33(14%) 79(33.5%)

English
pause 9(30%) 21(70%) 3(10%) 18(60%)
vowel 86(24.2%) 269(75.8%) 122(34.4%)  147(41.4%)
liquid 5(10.4%) 43(89.6%) 18(37.5%) 25(52.1%)
nasal 63(26.5%) 175(73.5%) 35(14.7%) 140(58.8%)

Korean

pause 13(40.6%) 19(59.4%) 1(3.1%) 18(56.3%)

vowel 68(18.9%) 292(81.1%) 91(25.3%)  201(55.8%)

10. gof 23 T Add5ol we Fof Ak} =0 Ao [/ et -
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English /h/ by English Speakers English /h/ by Korean Speakers

13 102 : 129
i %l %S
I | 3 - s

liquid nasal pause vowel liquid nasal pause vowel

EVL BVD s DL mVL mVD nDL

<ad 100004 Fof A3 Tols 3T uf, ¥of s AP0 vl
(nasaD¥ =, 7F¢ =& ¥l&Y /h/g=sts BQa, o] A FA(pause)7t
S o), T4 /h/e AF ngo] =3tk Z(vowelo] AP0z & we fF
4 h/et FAMZ vl vgE2 AEEATh vkdd), o] st AdgS

of Agaglel FA/M/e] Hlgo] AT Ae = F U

® 32 9o} WE T Mol W Yol HAo ol el /) HY B
Aol B FolAF 43

i EA R Py X-squared df p-value
English 74.846 6 4.129e-14*
Korean 30.483 6 3.181e-05*

GE 32>= o] A} do] At ol et F gl WE /h/ A
d #AC A TA B4 AHRE BHAEth A gl mE do] s} &
o} x| b/ ¥ - §4 - FA A9 A= FY9E Aol e gl
s+ 4 AthEnglish : 4.129e-14, Korean : 3.181e-05).
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4114 Fo] 23 F FYP3 ©E /h/ 43
ol Wl F FaALel utE Fol A BT Al B - AP
$4 - w4 AW Ane E 3DIIA meFy Yok

of

33. 9ol Wal F FaALo] ME Fo] HAeh Dol A /Pt A
SEREREIE B

rﬂL =5

D494 FHe @Ol AIRD  HAWVD)  FAHOVD

high 91(41.4%) 129(58.6%) 34(15.5%) 95(43.1%)
English low 50(25.4%) 149(74.6%) 51(25.9%) 96(48.7%)

mid 84(33.6%) 166(66.3%) 91(36.4%) 75(30%)

high 70(31.4%) 153(68.6%) 25(11.2%)  128(57.4%)
Korean low 31(15.5%) 169(84.5%) 41(20.5%) 128(64%)

mid 48(37.5%) 207(62.5%) 79(30.9%)  128(31.6%)

2% 11 o] B F TS WE o} A} Bo] Ao ) B -
2@ F4 - 74 A

English /h/ by English Speakers English /h/ by Korean Speakers
i 58 ) I
hiE;"I mid low h|gh
WYL BVD DL mVL VD 8 DL
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<O 1DoA mRES(high), ARZ(ow), TESFmide] FPFo=2 & o
¢t b/ 2d dAES AR, =0 s Fol Aol Hl =2
A4 2 ddsit. 99 e Fdsol 1Eed TR & 1 /h
o] Hl o] oY TP For ARFo] & wf, ¥ Wo] ¥4 /h/E A
st A@el AU, F=o] FAERE &S HdEY HAF R FARE 3

gle] 235 HA

et

34 Fo] 23 T FPFo wE Fof A} o] Ak h) 4™ &
Al ek ZholAlw A

R AR b X-squared df p-value
English 37.946 4 1.15e-07*
Korean 39.613 4 5.204e-08*

(E 3= 9ol A} =of gpate] Fof T3 T S50l wE /h/ 243
Al e BA 4 AAE HoFt S5 nE Fo Aot o

stakel g - 74 - A Ad $Ae 7V zeolrt dee A

ASATH
4115 <Fo] &3} T FH WE /h/ A¥

ol wst & SR AN wE ol sAst Fo] Sharel n/ Y- A

A5k 4 - T4 AW ARE CE 3elA molF glrh

£ 35 9ol W3 F 2o W Yol At ATl A b/ B A
w4 7

&=} Z3A 22Dl  AdFRL)  FAHVD)  FAGVD

English Foot Initial 188(32.8%)  385(67.2%)  161(28%)  224(39.2%)
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Foot Medial 28(43.7%)  36(56.3%)  12(18.7%)  24(37.6%)
SuperFoot

N 9(30%) 21(30%) 3(10%) 18(60%)
Initial

Foot Initial 116(19.9%)  466(80.1%)  132(22.7%)  334(57.4%)

Foot Medial 2031.2%)  44(68.8%)  12(18.8%) 32(50%)

Korean
SuperFoot

. 13(40.6%) 19(59.4%) 1(3.1%) 18(56.3%)
Initial

a9 12, gof @3t F FHRA WE Fo] Aef ghmo] sk /h/ gEh - A
A F4 - FA AF

English /h/ by English Speakers English /h/ by Korean Speakers
; i 93 o
= 47 # I - Cip
Foot nitial Foot Medial ~ SuperFoot Initial Foot Initial Foot Medial ~ SuperFoot hitial
BVL BVD DL mVL mVD FDL

<Y 1DeM F=o] A= SR A A (Foot Initia) #1F obyzt &
Z7+22](Foot Medial), 2 2.9 A #e(SuperFoot Initialell A 74 1]
Hlgo] ¥4 7k ABHAT W, o] stae B4 hirh A
Hlgo] 2grel R ASFDA 7HE B3, ex9 A AFDY <
FHAE FMAI A Bl 523k

s
% o

u o
rlr

fT
o
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£ 36 Gof W3k F Sn WE Fo} HAst BTo] A AP BAC

st 7oAl AA
3] A =} X-squared df p-value
English 10.501 4 0.03279*
Korean 14.886 4 0.004943*
<G 360+ Fo] Aot o] stAte] mE FHe} /h/ AF #A W &
A A AAE BAFET. go] L3 T Fo] A Fxo] A BT S5
A = U

of wel /h/ getef AT Ao FYrlg Aol7t A=
(English : 0.03279*%, Korean : 0.004943%).

412, =3 @ I3 F b/ A¥

@

z
ot

o

£

alfe

i

1o

g3l
g0l AHERD  AAHOVD)  FAHOL)

4(26.7%) 11(73.3%) 0(0%) 11(73.3%)

English 5 80(27.8%)  205(72.2%)  58(20.1%)  150(52.1%)

24(85.7%)  12(42.9%)  12(42.8%)

3 4(14.3%)
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1 5(31.3%) 11(68.7%) 0(0%) 11(68.8%)

Korean 2 52(17.6%) 243(82.4%)  62(21%)  181(61.4%)

3 6(21.4%) 22(78.6%)  10(35.7%)  12(42.9%)

29 13 27 wol 23 3 949 AXol hE do] FAs Bwo] FAel
I et A9 §4 - ] AT

English /b by English Speakers English /h/ by Korean Speakers
51 s i % 16 o
L 1 3 1 3
BVL 8VD 8DL mVL BVD mDL

<29 13>elA Fof a7t =23 doj& Tt w), 2 A A, F
A AXNA B2 vle= h/7F d53a, - Al MA AR hi=
doly FA4or ddHe vlEol w4t AES Aole oy o B2
B o] shate] Bt M= Fldt

ofl :lO g

3 38 23 do] 23 T 54 %ﬂ"ﬂ o2 Fol Aket o] Ak
M/ A& BA N tHa FholAlw 3

AU RN P X-squared df p-value

English 13.048 4 0.01104*
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Korean 9.4752

0.05026

GE 38>E ol BAst BFo] AVl 24 wolE wE W S 914

of We M/ AW WA UF FA £ AoE HelEth W ©
@ w e ANl B Fol sl h/ et f4

L

T g zeolrt A= &AT & AATHEnglish : 0.01104%).

23 9o 43 T AYyYsol uE /h AF

ol s s
A= B

Aegol e dol A} #Fo] Aol 2

A AHE <E 3PA HoAF U

Aol whE Fdof Aok g=of Ao /hf 7

nNAdga APE 2=HDL) AHRL) (VD) A (VL)
liquid 4(18.2%) 18(81.8%) 6(27.3%) 12(54.5%)
nasal 44(37.6%) 73(62.4%) 18(15.4%) 55(47%)
English
pause 4(26.7%) 11(73.3%) 0(0%) 11(73.3%)
vowel 36(20.3%) 141(79.7%) 46(26%) 95(53.7%)
liquid 2(8.3%) 22(91.7%) 9(37.5%) 13(54.2%)
nasal 28(23.5%) 91(76.5%) 20(16.8%) 71(59.7%)
Korean
pause 5(31.3%) 11(68.7%) 0(0%) 11(68.7%)
vowel 28(15.6%) 152(84.4%) 43(23.9%) 109(60.5%)

Collection @ chosun
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a9 14 23 & 23 T Aol OE Fol A} Aol ke [h/

English /h/ by English Speakers English /h/ by Korean Speakers

" &

182 . Laas . 155
I m} i i I I : I
liquid nasal pause vowel liquid nasal pause vowel

BYL BVD 0 DL mVL mVD nDL

<OY 1D =4 dolg L3d o, Fof A d=o A= BT
o] A FAF YW [h/E FAeE HAdsE HlSo] JM EdTh Ad Lol
HlEo2 &, gof A= o] Aol vis| ¥ w2 vle= M7t 2
stRou, o] saks 2o B /h/E Adshnh

® 40, 23 do] T3 F Ao WE ol shAket gh=mo] Ak /hf A
d AA g FtolAE H2A
A H = X-squared df p-value
English 17.87 6 0.006564*
Korean 13.624 6 0.03414*

<E 400>= Fof Aot fh=o] gA7E 23 @& A5 W A sl w
€ M A3 #A g A &4 2AHE Hosr =3 do ¢33 T I
of 3}zte} gh=of sfAke] AddqFol WE /h A FA AW A= B

-0l -
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T freug zol7k des Y 4 A AHEnglish : 0.006564*, Korean :

0.03414%).
4123 23 o] 13 F TP WE /h/ AF
Q) whol ol W2 ol HAe Bl HAe /@

E3 i
g AdT f4 - B4 A ATE E ADAA BAFT STk

Fagol WE Fol HAe} Bol A /@
E

udgdza Y 2=5(DOL)  AdRD  FAHNVD) (VL)
high 38(34.2%)  73(65.8%)  16(14.4%)  57(51.4%)

English low 1707.5%)  80(82.5%)  17(17.5%) 63(65%)
mid 33(26.8%)  90(73.2%) 37(30%) 53(43.2%)
high 33(29.5%)  79(70.5%) 10(8.9%) 69(61.6%)

Korean low 16(12.6%)  111(87.4%)  43(33.9%) 68(53.5%)
mid 14(14%) 86(86%) 19(19%) 67(67%)

a9 15 24 ol WE F A e Jol HAsh Bol s
oo 4T 4 - T A

English /h/ by English Speakers English /h/ by Korean Speakers
a7 i 1 B5 IM Im
high mid low high mid low
mVL mVD nDL mVL mVD mDL
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<™ 1504 24 dolE &g w, 3o A= FHFo] ARG
ol ARFoly TERFEG, /h/e] 23 H&o] =} AEFoY TEFY
o], Hl2jk HlE2 h7F AEEAG. vhdo] Fo] gale Sl o] AR
23 gdoE 228 v, 12y FEFY WEY 9 /h7F § RDdEsHA

(2
ol o
i
32
o

@2t X-squared df p-value
English 18.048 4 0.001208*
Korean 30.204 4 4.449e-06*

GEADE P shAe) stao] A7 23 Tl E dstd o g o
2 /h/ Ad BA g BA B4 AHE BHAEt 23 9o E U3 o
Fol A} o] A= TSl wet /h) 2 - F4 - T8 A" A
25 foud zpol7t s 1T 4 AATHENglish : 0.001208*, Korean :

4.449e-06").

B
)
a0
2
(12
1)
of
oo
b
2
2
all

2.4, i 2@
Tols wEE ), u 4 Aol e dol sHAsl fHo} A

=
22 - dds 74 - FA AE 2HE E 4DA HoFa

tel & SR wE o] Ak} d=ol Aol v ¥

vdd# Z3A 22D A¥RL)  #FAHVD)  FAVLD)

English Foot Initial ~ 69(24.3%) 215(75.7%) 64(22.5%) 151(53.2%)
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Foot Medial — 15(46.9%) 17(50.4%)  6(18.8%)  11(34.3%)
SuperFoot
. 426.7%)  11(73.3%) 0(0%) 11(73.3%)
Initial
Foot Initial — 47(16.2%) 244(83.8%)  67(23%)  177(60.8%)
Korean Foot Medial  11(34.3%) 21(65.7%)  5(15.6%)  16(50.1%)
SuperFoot
N 5(31.3%)  11(68.7%) 0(0%) 11(68.7%)
Initial
a9 160 23 do] w3 F FHo| mE Fof AL = skAe /h 2
g AdH /74 - 78 A
English /h/ by English Speakers English /h/ by Korean Speakers
459 ; o .
Foot Initial Foot Medial ~ SuperFoot Initial Faot Initial Foot Medial  SuperFoot Initial
VL mVD mDL mVL wVD n il
<™ 16004 gh=o] At SR F3F Aot = SR A AgE &
3} g, 74 /h/ Aol ¥ B3ka, Fof sAe= /hf gl ¥ Bt o
shzte} =0 AT F SRS 2 SH /WU e 23 "o E UH2d
o, Bl e 2= A §A4 - FAE BT AT
E 44 27 9o W3 F 2uo] WE Yol A} AT} A b UE
BA O tigk 7holAlE AA
Rl P X-squared df p-value
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English 12.31

Korean 11.678

0.015519*

0.01992*

GE M>E Gol el o] FHA)
h/ AE B o A BA ARE nezn
sAs @70l B4 1 guol W b/ e

FOAVR Aol7h Uee HAY F

0.01992%).

24 dojs 228 1 sEol

4.1.3. vz o] &3 F /h/ 48

o)
A .

A A THEnglish

0.015519*, Korean :

1. o] B3 F A X0 BE /h/ 4F
M 2ATelE WY u, SHY X WE Fo| sAst FFo] BAe
P AW ATGE CE 45>0)A HAF 3 glck

Aol g0 B2 ol sAs} 2ol Ao

=4 9
@A o5 geHDL) AARL) +4WD)  FA4VL)
1 5(33.3%) 10(66.7%) 3(20%) 7(46.7%)
English 2 125(42.7%)  168(57.3%)  85(29%) 83(28.3%)
3 7(25%) 21(75%) 18(64.3%)  3(10.7%)
1 8(50%) 8(50%) 1(6.3%) 7(43.7%)
Korean 2 65(22%) 230(78%)  60(20.3%)  170(57.7%)
3 13(46.2%) 15(53.8%)  12(42.9%)  3(10.9%)
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09 17 w2 wol wa F $Ae] 9xe) e Jof sk Bo] A
o/ @et- AT G4 - FA AG

English /h/ by English Speakers English /h/ by Korean Speakers
. ' b 2
i i ‘ 3 462
1 3 1 2 3
EVL BVD wDL mVL mVD mDL

I 1DelA G} HAvt SHY SNel }E HEH wolE A5 u,
2989 B BT W BT HAuTH E H ol FYAZT, o]
A T4 g ARAAT Gl sAst @R A7t w2 BolE 2
e, 1887 388 A6 Qe Mie] AW P wselAl vE,

346, WA do] B3 T A Ao mE Fo} Aot F=o] FAte
M/ A& @A e FholAlw 43

A EARsE b X-squared df p-value
English 17.823 4 0.001336*
Korean 28.734 4 8.852e-06*

(E 4602 Fof Ao d=o] A7) vxF dol S LT w o 9

Ao we ) AW BAC) U B B4 Avolth w2 wolE WP
G- T AE B

), gl A 1t - Aol wE /h/ &g - AEFH {4
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Ae 25 fFovg Aozt lee & < AU English : 0.001336%).

2. A3 o] &5 T A5 mE h/ A3
ol et uf, APl mE Fof e} = A9 h/ E
g A8y 74 - 7Y A AHE <FE ADCAM HoFa o

47 W2 wo Wil F HALd] WE Fo] HAe} Bo] A
%‘?r 299 §4 - 74 A%

ddxa Adds 280  AdRL  #FAOVD)  FAVD
liquid 2(8.3%) 22(91.7%) 12(50%) 10(41.7%)
nasal 80(67.2%)  39(32.8%)  15(12.6%)  24(20.2%)

English
pause 5(33.3%) 10(66.7%) 3(20%) 7(46.7%)
vowel 50(28.1%)  128(71.9%)  76(42.7%)  52(29.2%)
liquid 3(12.5%) 21(87.5%) 9(37.5%) 12(50%)
Korean nasal 35(29.4%)  84(70.6%)  15(12.6%) 69(58%)

pause 8(50%) 8(50%) 1(6.3%) 7(43.7%)
vowel 40(22.2%)  48(77.8%)  48(26.7%)  92(51.1%)

9 18 Wz wol e & Aol e dol shAsh do] el
Yo 4HS 74 - T A
English /n/ by English Speakers English /h/ by Korean Speakers

g3
14

33 31

liquid nasal pause vowel liquid nasal pause vowel

mvVL mVD nDL mvVL mVD mDL
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<% 18004 Fo] HAT} vl go] MWL Mz ol WY w,
o} AR Berol O gates BRe] S T2 R4 e wae
. ol A7} dalgo] meel HzHTolE Wed W, o Be f4
AAD, Fol ﬂm 4 2 EARAG ARge] fgol A
Hed w, ol sAel @dol FH
Fakel WE HAFT AT WO ol sate] watolA
= Age B3 Bysl SauE e, @) sAe] R AE o

£ 48 M wol %3} F MUl WE Gol HAe BT A4 [
AP WA G Aol AF A

3] A =} X-squared df p-value
English 63.844 6 7.425e-12*
Korean 19.022 6 0.004126*
(48D Fol At =0 AL vz dojs T5d o, o] S
o fre, Ble, 2ol AdFox 2AY FAo @& /h/ 43 Al i
A A4 ARE HAFEd vz dolE 25 o, 3o iAot ’\Wﬂg
of W& /M g - AdEH fA4 - FA AT WAe BT FYRE Zolrt

A tHKorean : 0.004126%).

4133. v xF do| &3 F Fgo #E /h/ A&
Mz wolE Wald u, FLo] hE Jo sxel BT HAY /B
. QYT §4 - B4 A ARE G ADOIAH nelFT Yo,

- 068 -

Collection @ chosun



vzt g5 =250 AFRD  #4HVD  FAHVD)

high 53(48.6%)  56(51.4%) 18(16.5%)  38(34.9%)
English low 33(33%) 67(67%) 34(34%) 33(33%)

mid 51(40.2%)  76(59.8%)  54(42.5%)  22(17.3%)

high 37(33.3%)  74(66.7%)  15(13.5%)  59(53.2%)

Korean low 17(17%) 83(83%) 22(22%) 61(61%)

mid 22(18.6%)  96(81.4%)  36(30.5%)  60(50.9%)

a9 19, vz do] @3l F TP Jol wE Fol A} o] x| [h/
73

English /h/ by Egnlish Speakers English /h/ by Korean Speakers
i m 33‘ I I
high mid low high
EVL ®VD uDL mYL mVD mDL

<" 190lA Fol A7 vixd ©olE B3 w, IRFo] FPFo
2 o= A, &= shAtel vle) "Eto] wgtow, o] A= 4 [h/
2 ¢ 8ol A5t AREe] F5 d o, =] A= FA4 M=
Ad Azler, FEl TEEY W, d=of A= Fo] ARG F
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o

1:1{0

4 h/= AdsAY hiE

YA

A

A

.

o W& Fol sAks}t jh=o] FAke] h/

9297

p-value

English

Korean

8.123e-05
0.008837*

50> GOl FAbel o] BAIF MlxH
/h/ 2& #A g FA
o] Aol T wE b/ B -
Tl o7t deS FAY

/\
(-

B

S}

9 \_

Hﬂéﬂ

AR

g o S L

ANE HoFET
A G4 -

thKorean : 0.008837%).

Holg W ), FY2o

Mz wol ey
vy AW B

E}
=

=3
=

2Dl A™ARD

F/3(VD)

F3(VL)

Foot Initial  119(41.2%) 170(58.8%)

Foot Medial 13(40.6%)  19(59.4%)

English

SuperFoot
N 5(33.3%) 10(66.7%)
Initial
Foot Initial  69(23.7%)

Korean 222(76.3%)

- 70 -
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97(33.6%)

6(18.8%)

3(20%)

65(22.3%)

73(25.2%)

13(40.6%)

7(46.7%)

157(54%)



Foot Medial  9(28.1%) 23(71.9%) 7(21.9%) 16(50%)
SuperFoot
- 8(50%) 8(50%) 1(6.3%) 7(43.7%)
Initial
29 20 MR ol W F R ulE Fol shaks} ATl shatel [n/
2 - Ay §4 - 78 AE

English /n/ by English Speakers

w2

' 25

English /n/ by Korean Speakers

81 ;

Foot Initiall ~ Foot Medial ~ SuperFoot Initial Foot Initill ~ Foot Medial  SuperFoot Initial
mVL BVD wDL mYL mVD DL
<2 20014 o] 3A7E A SRl h/7F e BERY dolE dad
u, S0 iR /h/ gt o g%, /h AFHYHE F49 AR

< HAF3 Qo =] FAe A FERAAA FA4 /h 2™l ¥ Bth
Fol Aot F=o] AT F FHE = FHo| /h7F s HIxF @l
Ml &= - Ad9 FA4 - FAAL Hlg FFs BT Ak
¥ 52, BlxF o] w3 F FH mE Fof AL} =] kA /hf A
g AA g FtolAly A
EARE b X-squared df p-value
English 7.3858 4 0.1169

- 71 -

“Collection @ chosun



Korean 6.423 4 0.1697

(RS2 Fo] sAket = st Hlxd dolg E3td o SHl w
£ /h/ Ad BA g SA &4 Aiolth. do] Aot gh=o] kAt ]
23 dolE 43l w), SR w2 /h/ g2 - Ady §4 - 74 Ad B
= FovE 7‘4017} Ses AT F AU

AF74A 9 W& Aefstd, gol FAELS 2HY 7ol wet dd &
Lol wWsly} & whd, o] Ao A 2H 5ok AHglol Az o
2 & HEE /hE AFsAn. Fol s Eiloldes Aol BE 2
ol7} FEIEHA Uet o @=o] st AIAM = ol# g Aolrt AR dskd
olf g tivle 23 doldARte BlxF dojlAM F H{Th F3
TESY W /M7F FEEE BEe] Ao, FHF UE Aole A

o

Aol N F BHALE Aolo] B B, Fo} HA A ARE o
A geol 714 Aoy @l B A ARSTH FEE FolA ws
3 9 Hgg nyth rpto R, SR 9HYL Bel Eok= Fof o
A5 e FrhelA wete] b MME W, wo] Ao A4S 2o
Aol getel s N AN B Azt

Ml oY%
N4 BANAE JertieA the Aol M sels) myth

42. 9] 23 F [/ AW T = wa bl
dol Wl F 5E] 94X, AYg, FAL, AA,
o] Fxle] h) AE Ao ErlE 3l
QETPW1dtﬂ%%¥HU1ﬁﬂﬁﬁuLﬁaﬁﬂ%ﬁg«gAa%q.g
A28 IARAE ofd Aol AT FES oY AW HEESEREH F
HEes 7HAE HEHTE dSste ZleR FE¥TE 0 B2 19 #S
7AA® BHgo] 058 T W 1 Abzle] dojun, 058t Zow 1 A
o] B ZAoR o Zarh Adojiel Zo] $4 go

A% ARE AAstL, I o|Fo =H SAH HExH HoE FE5H
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245 A0 AT 24 A delAE AP AEE AARAY 2 &
)3 geto 2 o] BAE ARE A, 1 e 4dE ArE &

A3 PHOR Urol B ANE AN BT
421 | I3} F /h/ A&

42.11. 9o w3} F b/ 2
ol W F Fol el ATl Aol Mgt ofe SPw
of tE =A~E HARY AFE E 5Dt 2Y. o A
Cho(2003)e]l ZA3te] S Aol X2 =Ywsa TaAATH

L

W 53 ol w3k % M/ 2o AW YL nAE 57 WS U
ERENC

Fixed effects

Estimate Std. Error z value Pr(>l1zl)

(Intercept) 1.11900 0.87384 1.281 0.200346

group Korean 0.86333 1.09510 0.788 0.430488
focus unfocused -0.88550 0.19909 -4.448 8.67e-06***

position 0.39578 0.49237 0.804 0.421491

preceding liquid 0.36939 0.89144 0.414 0.678601
preceding nasal -1.95133 0.75342 -2.590 0.009599**

preceding vowel -0.30855 0.79140 -0.390 0.696630
following low 1.01191 0.31129 3.251 0.001151%**
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following mid 0.20313 0.29626 0.686 0.492933

footFtM -0.30227 0.39843 -0.759 0.448061
group Korean :
0.36358 0.29082 1.250 0.211234
focus unfocused
group Korean :
-2.22539 0.58650 -3.794 0.000148%%*
position
group Korean :
3.03770 1.08585 2.798 0.005150%*
preceding liquid
group Korean :
4.46271 0.88790 5.026 5.00e-07***
preceding nasal
group Korean :
3.76245 0.95093 3.957 7.60e-05%**
preceding vowel
group Korean :
0.16434 0.38853 0.423 0.672304
following low
group Korean :
0.98163 0.37491 2.618 0.008836%*
following mid
group Korean :
0.07704 0.47492 0.162 0.871133

footFtM

(E 53 HH =3 dolg 7|E2 2 vz dojdA
o= /M7t o 2FHEAL Foug Zolrt Ass &<
unfocused : 8.60e-06***). AdaFo w /h/ AP TdojE Lslr] A F
A(pause)A & /h/ETh, Adgo] ¥gd o /h/7F o ForstA @etstdt
(preceding nasal : 0.010331%). 8 2-o] IR0 & W} Hlwsly, AR
(low)d o FAgko]l 1.03805= /h/7F fFelvlstAl AdEH AAHfollowing
low : 0.001059%%).

o
-

o

21 gol M F 2ol AAol WE Fol AR FFo] FHAel

et
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- W

(=]

L

I = T = T = T = R =

jod

2 40

30
20
10
1 2 3
= |+
SO 2H

sonpes ENGIEH g Korean

<ag 21> o AA"E A Ao W& /h/e s AHEd, =0
siat7h ol shAtol] mlis - X 7F A A, Al A A elA /h/ef A
ol o, T WA Aol /h/ A Zof Fof At} wi) FFS Ko
3. A tHgroup Korean : position : 0.000148%**),

N

9 22 o} B F Aol e ol FAsl BFo) HAe n/ Ad

0 g

oy

o

—_
i

&0
o
b 50
=L o
30
20
10
liquid nasa pauses VOWE
HEE

voomes ENEIEN g Korean

Fol A7E A Do s Bty A FAVE A= ) Ad vwsA
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o] A= A v, fFo Eeol wet /hiE ForsiA Adsao
(group Korean : preceding liquid : 0.010233*, group Korean : preceding nasal
: 7.91e-06***, group Korean : preceding vowel : 0.000428***). <173 22>
A Sl SAteE g gl fed Eeduis Fo sAke) vt
Holal oy, Aol HFogE & uf o] AR /h/ ddo] Bk
), @o] e FAE S W /hl o] =3k

o

a9 23 gl 23 T FPFo wE Fo ket =] Ao /h 2™

a0 B45
B
B E5 6 -
8. 3 . o
70 853 .
580 N ww ol
&0 -- .
—r| 50
=l ap
30
e
oy
AT
high mid o
%8
s uges ENZIEN comge Korean

Fol 3AVF FHFoE ARGl & WY, Fhxo] A} FPFo] AR
o2 o= AF dojE LS |, /7t ekl A= A THgroup Korean
following mid : 0.008836*%). <7L@ 23>olAAH Fh=o] A7} F3Fo] AR5
o2 & uf hE ddske &) Fof Akl Hld =4 UEkstth

® 54 o] W F / f4- FAH AR 9P vAE 57 Wi o
& =AY HARY
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Fixed effects

Estimate Std. Error z value Pr(>lzl)
(Intercept) 4.4454 1.0689 4.159 3.20e-05%%*
group Korean 1.2702 1.6248 0.782 0.434366
focus unfocused -1.4134 0.2450 -5.769 7.98e-09%**
position -0.7273 0.4961 -1.466 0.142645
preceding liquid -1.1332 1.0151 -1.116 0.264272
preceding nasal -1.3530 0.9601 -1.409 0.158752
preceding vowel -1.4534 0.9801 -1.483 0.138108
following low -0.3372 0.3547 -0.950 0.341897
following mid -1.3827 0.3664 -3.774 0.000161%**
footFtM 0.5854 0.5138 1.139 0.254564
group Korean :
1.2426 0.3378 3.678 0.000235%%*
focus unfocused
group Korean :
-0.8820 0.6314 -1.397 0.162454
position
group Korean :
-0.1496 1.5169 -0.099 0.921434
preceding liquid
group Korean :
1.0410 1.4636 0.711 0.476909
preceding nasal
group Korean :
0.6714 1.4864 0.452 0.651484
preceding vowel
group Korean :
0.1339 0.4587 0.292 0.770357
following low
group Korean :
0.3890 0.4641 0.838 0.401883
following mid
group Korean :
-0.8569 0.6466 -1.325 0.185077
footFtM
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THfollowing mid : 0.000161**%).

O 24 9o W F 23 wholel W2 wolo] BE Fo] A9} Ao

state] 54 b/
E : — ——
50 “ i = R
0 49
Or 30
-
i
—
focused unfocused
=3

Fol A7 24 dolE IEd w 74 h/E AFEHE HEo] o] 3}
Zboll  wle] FomEtAl @EktHgroup Korean : focuse unfocused
0.000235**%). <2 g 24>ollA A IFH 23 Fs48 ades A4d o
gete] Aot mRvHAE A AselA vehd 23 a7t k=0 IAE
AAME FHH R AA YEGSS BoETh
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422 =% 9o I3 F /h/ A2

4221 23 gof &3 F /h/ &=

® 55 24 wol w3 F /o) gt Ao 9FL MAE 59 W5E
g 24 2g 578
Fixed effects
Estimate Std. Error z value Prlzl)
(Intercept) 0.58154 1.15028 0.506 0.61316
group Korean 1.28434 1.56686 0.820 0.41239
position 0.70554 0.68941 1.023 0.30612
preceding liquid  -0.062950 1.15931 -0.543 0.58713
preceding nasal -1.53715 1.00811 -1.525 0.12732
preceding vowel — -0.48878 1.06328 -0.460 0.64574
following low 1.07697 0.42000 2.564 0.01034*
following mid 0.09003 0.38324 0.235 0.81428
footFtM -1.14618 0.50074 -2.289 0.02208*
group Korean :
- -2.19588 0.94012 -2.336 0.01950*
position
group Korean :
S 3.59470 1.65982 2.166 0.03033*
preceding liquid
group Korean :
. 3.54397 1.37657 2.575 0.01004*
preceding nasal
group Korean : 3.49467 1.47567 2.368 0.01788*
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preceding vowel
group Korean :

) 0.24265 0.59308 0.409 0.68244
following low
group Korean :
, ] 1.53480 0.58362 2.630 0.00854**
following mid
group Korean :
0.33084 0.68515 0.483 0.62919

footFtM

(E < HH 5o IEFo] 2= AL 7Lz AR W 4
%ol 1.07697= /h/7t FA4oz AdEEH= Hl&o] FoulsiAl EttHfollowing
low : 0.01034%). SXHo] mE /h/e] 4L FHO A Aol vls| FH F
oA = h7E wAvsAl ¥ o gEE ee ST dn
(0.02208*).

O 25 23 wo] B3 & 5d A mE Fo| FAst F=of Bt

(%] (¥=)
- LId
P

(=gl ]
& HiaLs

-

o on
] L R | L TR e R e ca

<k A

[y
- -3
]

alo
fu
|l..l
i

| %]
1

voses ENZIEN  cmmge— Korean

<IH 2504 =3 o] &3} Al o sAke] h/dda =] Ao
M/ A3 F57F 4 Ao we} g FFe BoFu HEo Aol A
A WA ek
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a9 26, 23 ©ol B3 T Aol mE Fof A d=o] A9 /h/

4
100
S0
BO
1)
s 50
)
50
20
10
o
quid nasa PFause WOWWE
HuE

=sapss ENglEh g Korean

Fol AT A Gl E I3ty A FUF A= /b A HlasiA e
o] A= AR5 vlE, fre, Eool @&t /h/E FovskA o A5 ddst
A thHgroup Korean : preceding liquid : 0.03033*, group Korean : preceding
nasal : 0.01004*, group Korean : preceding vowel : 0.01788%).

<9 26004 =0 3= o] ARG APso] f3, v, EY
o /h/ AdE ©l HHsHA e Bt

9 27 24 ol WE F FaAeo] mE Jo] His) @l siAlel i/ A

100
BD
e
LR
B0
[
Zi i
30
20
10
1]
high mid low
- =
=2 =

sanges ENEIEN g Korean
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]_
b Fegel Frgos b 43

HolE WY ),

& W Ry @ sz

FA ko] 1.534800.%

mi€ fevlstA o A5 Ad@sttkgroup Korean following mid
0.00854**).
A Ay SE2 4 A9 e FvEiA UEhYA] skt o]
= 552 A AT F A J ol FASHA 2Hes e v sk
4222 27 o] &3 F h/ 74 - FA
¥ 56. =3 ©of w3t F /h/ T4 Add dEFE vA=E 58 HTE
o 3k ZX~E 3FHEA
Fixed effects
Estimate Std. Error z value PrOlzD
(Intercept) 20.51701 156.95169 0.131 0.8960
group Korean 1.35882 74.37182 0.018 0.9854
position -0.29622 0.54264 -0.546 0.5851
preceding liquid -18.78866 156.95642 -0.120 0.9047
preceding nasal -18.56460 156.95576 -0.118 0.9058
preceding vowel  -18.73612 156.95607 -0.119 0.9050
following low 0.15811 0.42444 0.373 0.7095
following mid -1.30947 0.42488 -2.447 0.0144*
footFtM -0.33317 0.60166 -0.554 0.5798
group Korean : ~0.60434 0.84291 -0.717 0.4734
position
group Korean : 0.33841 74.37225 0.005 0.9964
preceding liquid
group Korean : 0.75663 74.36917 0.010 0.9919
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preceding nasal
group Korean :

. 0.66507 74.37032 0.009 0.9929
preceding vowel
group Korean = 19915 0.65756 -0.653 05140
following low
group Korean :_ 4q74 0.65069 -0.626 0.5313
following mid
group Korean : 0.02098 0.93559 0.022 0.9821

footFtM

ftlo
N

(E 5605 B $Fdgo] AL 2+ AL 7[Fo2 FE5Y u 4
#ol -1.30947= /h/7F FevlEtAl A= AdE Atk ollowing low
0.0144%).

4.2.3. A3 o] ¥3 F /h/ 49

4231 BlzFH go I3 F h/ 2

F 57 vl2A wol Wl F /o) vetd ¥ IS nAEs 59 Wsrs
of g =AY 3]AE4
Fixed effects
Estimate Std. Error z value Pr(>lzl)
(Intercept) 0.6782 0.9967 0.680 0.49623
group Korean 0.9394 1.2528 0.750 0.45335
position 0.1480 0.6191 0.239 0.81107
preceding liquid 1.3131 1.2190 1.077 0.28137
preceding nasal -2.4148 0.9701 -2.489 0.01280*
preceding vowel -0.1840 1.0078 -0.183 0.85514
following low 0.9857 0.4044 2.438 0.01478*
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following mid
footFtM
group Korean :
position
group Korean :
preceding liquid
group Korean :
preceding nasal
group Korean :
preceding vowel
group Korean :
following low
group Korean :
following mid
group Korean :
footFtM

0.3214
0.5684

-2.2338

2.4635

5.3160

3.9957

0.1071

0.6213

-0.3043

0.3916 0.821 0.41177
0.5344 1.064 0.28751
0.7725 -2.892 0.00383**
1.4994 1.643 0.10038
1.1990 4.434 9.26e-06***
1.2705 3.145 0.00166**
0.5250 0.204 0.83827
0.5064 1.227 0.21985
0.6800 -0.448 0.65445

{F S< ¥Mzx4 &

o WY o), GolF W3}

Z

Qs

FA7E AQ [/

Zrol 241482 [h/7} © fojulEiAl eetele
wj o} Blalste], AR
21l tHfollowing low :

Hot, AdgFo] Bled o 73
THpreceding nasal : 0.01280%). F3-3-0] LR -L-0]
A w FAHzkol 098572 /h/7t FonEA AdE
0.01478%).

L
=
al

T 28, I Be] e} 3 9e) 9Io] W o] B} Fo] B i A

=4 Qa o

[ e R e N v R e R e [ o [ o N v [ i |
un
L
oa

{

& L
=
&

o

]

=R W s
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A9 SIXo] M2 /h/e] AL AHEA, o] A7} o] ShAfel] H]
3l SHo fXo wet /h/e] g Aolvt B & AE E F drkgroup
Korean : position : 0.00383**). <% 28>A =0 A= 1, 354 Y O
odo] AR} /h/ gt EHr u I3, 284Y o) /h/ AF &FrF FAE
A atE s RoEh

%Y 29 Az o] 5t F Addgel mE Fof Ak} k=] shate] b/ AF

GO 1.7
160 g
o0 -
T e 77 B
BO fro— 706 = 719
. — B6.7
70 T
" o S
- . e o en
2 &0 — 50
L cn - - T
—1° S
o -.32.8
an "’
.
10
quid nasa pause VOWE
A SH =
©vE0a
== g == ENglst = Korean

Fol A Y @olE Letr] A FAE e W A HlwEiA &
7o A= Aol v, BEFol & w, /h/E FvisiAl Adsta AN
THgroup Korean : preceding nasal : 9.26e-06***, group Korean : preceding
vowel : 0.00166**). <L 29>0ll A Fof stA7 A go] vlEQl HlxH &
S I3t o /b & JbsAdol w4, o] At Aol HiSd o /h/
Ad 7HsAol Ete AE BoFEH
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Fixed effects

Estimate Std. Error z value Pr(>1zl)
(Intercept) 3.4431 1.3047 2.639 0.008313**
group Korean 1.9645 1.8946 1.037 0.299780
position -1.3431 0.8319 -1.615 0.106394
preceding liquid 0.2972 1.3276 0.224 0.822855
preceding nasal -0.2529 1.2823 -0.197 0.843640
preceding vowel -0.3338 1.2909 -0.259 0.795950
following low -0.8710 0.5005 -1.740 0.081840
following mid -1.7606 0.5283 -3.332 0.000861%*%*
footFtM 1.2494 0.7317 1.708 0.087723
group Korean :
-1.5543 1.1071 -1.404 0.160323
position
group Korean :
0.8667 1.9036 0.455 0.648904
preceding liquid
group Korean :
2.6990 1.8552 1.455 0.145713
preceding nasal
group Korean :
2.1182 1.8691 1.133 0.257101
preceding vowel
group Korean :
0.6693 0.645 1.038 0.299480
following low
group Korean :
1.0729 0.6642 1.615 0.106262
following mid
group Korean :
-1.4886 0.9059 -1.643 0.100344

footFtM

= B9 "3 A9 9os 28w, 5ol 1RFo] & uet
H]Iﬂ_%}oi TESE o —%757“3] -L7606 0.2 /h/7F Aoz A E BlEo]
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43. 9o} B3} F /o] A B UF HALY
o] Moz Fo At} =] FHATE Fo] AP Tl & wslsteE ¢
FAY FAdo=2 AdS /h/e] Zol(duration)e} FAl FA4l(center of gravity)
of ZAl, R & 1A Tol TS Woke=A AR uA sk AAH o RE=
4 /el SAS AA EA4sta, 1 olFo §4 /h/Y 5A4& 43T 9
AN et o] Fol W AAE AT &, 23 dojg HlxF dolE U
o] TS AANT AHRE AT

43.1. 9o T3 T 74 /h/ 4F

4311 o &3l F FA /h/g 4o
Fof 3} F Fof A} o] shAte] FA /h/Y Aol thek 34
A= (F 5907

59, ol I3t F /b T4 AR Aol 9FES HA= =9 HIFE
e 3784
Fixed effects
Estimate  Std. Error df t value PrC1t1)
(Intercept) 79.13306 17.09678 44.27026 4.629 3.22e-05%**
group Korean  -25.005262  21.79962 32.05811 -1.147 0.259850
focus unfocused -15.68378 4.31602 583.72591 -3.634 0.000304***
position -9.77034 10.62751 242.68551 -0.919 0.358828
preceding liquid  35.38023 16.58981 180.30615 2.133 0.034307*
preceding nasal ~ 22.99124 14.87954 184.81682 1.545 0.124019
preceding vowel  26.39652 15.57390 182.45501 1.695 0.091797

following low -2.09918 5.92487 168.45317 -0.354 0.723557
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following mid ~ -15.02897  6.28835 20477601  -2.390  0.017756*
footFtM 291981 842803 21803157  -0.346 0729346
footNone 292347 802960  622.95697  0.364 0.715917
gg&puiﬁgiigea 11.08973 552222 576.54057 2008  0.045088*
& Ougofigéian 741680 12.92041  599.78362  0.574 0.566157
Ifrrgggdﬁgiz&a 070973 1950060  586.27655  0.498 0.618728
g;gggﬁgfgai 16.48164 1752115 58842050  0.941 0.347256
érgsg’mggrsi{l@ 1583752 18.26107  588.75855  0.867 0.386140
gﬁgﬁg&fggﬁi& 007686 648737  577.07069  -0.012  0.990552
%Sffgwge;?d: 890969  6.88161 59123775  1.295 0.195926
gro@%gfgfﬁan 288692 9.65063  597.05859  -0.209  0.764935
gro?gotlf\%fgn 577638 979190 61162840  -0.590  0.555466
CGE 59¢ w@ 2 wolo] Wa) WEY BolE WY Wl T4 el B

o]¢] FZgkol -15.68378c1 2= Aol|7} 15mm BE #obx Fom| AolE
BoF 3 9ifocus unfocused : 0.000304***). A3jLo] HLo] & wf F3
ko] 35.38023°]== /h/ & FA|(pause)’7} A= wrRHT FA [h/e] Aolr}
3Bmm = © dojA= {Foug zelE HoFa Qlthpreceding liquid :
0.034307%). F&LZo] TLEL ARG FHZO] 2E AF FAHF -
15.028972 15mm AE FYr|siAl Fold<s U = JH(following mid :
0.017756%).

Fol AU AF TolE WSl uf g ARG 2o FEFo] Ho
of o ferlstAl 2R A st Ae AT 5 drKgroup Korean : focus

unfocused : 0.045088%).

S 0
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4312 g9 23 T FA /9 FA FA
Fol &3} T Fof stAek o] A FA [h/e] A SAl thE 3]
B4 Ade GE 60> 2o

ot
tlo
=
E
At
1)
E
o

of W F ) T4 AR A Tl
ERE

Fixed effects

Estimate Std. Error df t value Pro 1t 1)

(Intercept) 2685.596 295.036 167.782  9.103  2.52e-16***

group Korean -569.577 344.623 237.461 -1.653 0.09970
focus unfocused 208.513 83..563 587.184  2.495 0.01286*
position 66.964 214.434  241.264  0.312 0.75509
preceding liquid  -1119.296 337.439 180.468 -3.317  0.00110**
preceding nasal -998.802 302.468 184.752  -3.302 0.00115**

preceding vowel — -894.627 316.728 182.872  -2.825 0.00526**

following low -788.600 120.547 169.045 -6.542  6.94e-10***

following mid -754.421 127.360 204.480 -5.924  1.32e-08***
footFtM 53.344 170.404 217429  0.313 0.75455
footNone 76.673 156.894 625.350  0.489 0.62523

group Korean :
-253.005 106.932 580.921 -2.366 0.01831*
focus unfocused

group Korean :
o 199.955 251.077 602.444  0.796 0.42612
position

group Korean :
. o 107.817 378.429 588.774  0.285 0.77581
preceding liquid

group Korean :
. 68.130 340.134 590.626  0.200 0.84131
preceding nasal

group Korean :
, -24.058 354.483 590.983  -0.068 0.94591
preceding vowel

group Korean : 215.111 125.600 581.603  1.713 0.08731
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following low

group Korean :

, ] 157.690 133.511 592.654  1.181 0.23804
following mid

group Korean :

footFtM
group Korean :

9.971 187.274 999.078  0.053 0.955756

-178.238 190.399 609.621 -0.936 0.34958
footNone

{FE 60>s BHH Fof satel Hls) k=] 32| [h/ FA F4 fho] wsk
A, FYrstAl= skt 23 ol Bla) HlzH dolE wId o F

Mmie] FA A FAHgol 2085132 Fon|gk ZolE B3 gJthfocus
unfocused : 0.01286%). 3ol fraol & o /h/ & FAVF & WrY F
4 /h/e] FA FA4 ghol -1119.2960] 1 AP Fo] BlFo] & W= -998.8020]
I, Aol o] & wlE 894.6272 Fou|stA WolgdS AT 4 9l
THpreceding liquid : 0.00110**, preceding nasal : 0.00115**, preceding vowel
: 0.00526"%). FPFo] LRFY W BHoh, FPFo] ARFo] & wf, FAHFo
-788.6000] 11 FES0] o= A5 FAHe| 75442102 FousHA| Golds E11

g 4= A Hfollowing low : 6.94e-10%**, following mid : 1.32e-08***).

(e}
3

432 23 o] &3 F 74 /h/ ZH

by
e
2
i
Lo
ofy
4
ox,
=
1o
i)
o
2
of
o
o
A
FTF
i
i)
'
o
(r
2
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Fixed effects

Estimate  Std. Error df t value Pro 1t 1)
(Intercept) 69.0545 19.4741 29.1126 3.546 0.00135**
group Korean -10.4625 26.4168 25.4553 -0.396 0.69536
position -6.8086 11.3214 212.5262  -0.601 0.54822
preceding liquid  39.1025 18.6295 193.6053 2.099 0.03712*
preceding nasal  22.1809 16.3391 189.1223 1.358 0.17623
preceding vowel  27.3061 17.2060 186.4271 1.587 0.11421
following low 6.6701 6.5929 171.7597 1.012 0.31310
following mid -8.7870 7.0471 199.0953  -1.247 0.21390
footFtM 0.5117 10.7681 267.3693 0.048 0.96214
footNone -15.4086 12.1741 347.3484  -1.266 0.20647
group Korean :
. -0.9903 14.8331 321.8422  -0.067 0.94681
position
group Korean :
S 19.0006 24.2361 310.9526 0.784 0.43365
preceding liquid
group Korean :
_ 24.9361 21.1701 310.3093 1.178 0.23974
preceding nasal
group Korean :
. 22.4869 22..2523  312.2136 1.011 0.31302
preceding vowel
group Korean :
. -11.2798 8.3444 308.0666  -1.352 0.17744
following low
group Korean :
, ) -1.6415 8.8317 316.0936  -0.186 0.85267
following mid
group Korean :
-16.8031 13.3426 311.6385  -1.259 0.20884
footFtM
group Korean :
-32.7126 22.6318 353.1186  -1.445 0.14922
footNone
(E 6De Y =3 do] 23 F do] &3 d FAVF = Mg A
BLo] FoZ & w FAHFko] 39.10252 F-A /h/2] Zol7t 39mm HX ¢
AojA| = Foluglk zlo]E B30 Qtipreceding liquid : 0.03712%).
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4.32.2. % do] &3 F T4 h/Y FA T4
23 do] w3} F g Ak} =] skxte] FA [h/e FA S tig
] = <F 62037 2t}

3E 62 23 ©of 23 T FA /h/e FATAAN FEFS VA

of that 39&4

rr
it
s
B
-
s

Fixed effects

Estimate  Std. Error df t value PrOo 1t

(Intercept) 2246.714 310.161 90.527  7.244  1.40e-10***
group Korean 81.188 391.943 82.098  0.207 0.83641
position 165.741 212.387 202.359  0.780 0.43608

preceding liquid  -850.046 351.120 181.794  -2.421 0.01646*
preceding nasal ~ -883.787 308.373 176.924  -2.866 0.00466**
preceding vowel  -806.696 324.903 175.491 -2.483 0.01397*
following low -572.702 124.827 163.704 -4.588  8.86e-6***
following mid -639.201 132.590 190.302  -4.821  2.92e-06***

footFtM -72.692 199.713 249.422  -0.364 0.71618

footNone -156.217 219.943 355.418  -0.710 0.47801

group Korean :
o 4.817 263.558 319.086  0.018 0.98543
position

group Korean :
' -219.255 429.431 308.036  -0.511 0.61002
preceding liquid

group Korean :
, -52.272 375.174 307.198  -0.139 0.88928
preceding nasal

group Korean :
, -128.476 394.498 308.835  -0.326 0.74489
preceding vowel

group Korean :
. -31.620 147.667 304.883 -0.214 0.83059
following low

group Korean : -20.307 156.671 311.546  -0.130 0.89695
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following mid

group Korean :

144.832 236.400 310.121  0.613 0.54055
footFtM
group Korean :
437.981 406.531 351.519  1.077 0.28206
footNone
(FE 6DS »H 23 To] wsl = Mol 420 2 uw /h/ & FAV}

o
A&

W) Bk A [h/e] FA =41 3Ho]-850.0460] 1,

Aaggol Mgl & )

= -883.7870]H, Ad o] o] & w= -806.696C.2 FoJu]stA HWolR S
A 4 dtkpreceding 11qu1d . 0.01646*, preceding nasal : 0.00466%*
precedmg vowel @ 0.01397%). F35o] 1RSI w Hop, FPFo] ARFo

2w,
oS ko g
2.92e-06%*%).

4.33. |23 do| ¥ F

FA kol -572.7020] 11

Zuoolg—

TE= 735 FAC)-639.2010.2

. 8.86e-6%*%,

1

gl 4 dkfollowing low following mid :

T4 /h 234

4.3.3.1. BlxH To| &g F FA /h/g Zdo]

Bl 22X ©o] W3l F gof sxfe} o] sxle] FA [h/e] Aol ok
S|AEN Aa= F 63> 2
¥ 63 H2H o] @3 T FA [h/Y Zold IS vA= FY HFEE
dig IJAEH
Fixed effects

Estimate  Std. Error df t value ProItl])
(Intercept) 84.978 25.852 137.823 3.287 0.00128**
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group Korean -72.438 33.399 150.882 -2.169  0.03166*

position -22.817 20.919 183.480  -1.091 0.27682
preceding liquid 47.177 27.097 165.107  1.741 0.08354
preceding nasal 38.837 25.387 176.133  1.530 0.12786
preceding vowel 36.558 26.124 172.383  1.399 0.16349

following low -15.265 9.385 184.645  -1.627 0.10552
following mid -25.236 10.004 206.981 -2.523  0.01240*

footFtM -5.228 11.244 172.812  -0.465 0.64258

footNone 9.560 10.624 251.284  0.908 0.36462

group Korean :
o 54.374 26.640 220.744  2.041 0.04244*
position

group Korean :
R -35.389 34.020 211.366  -1.040 0.29943
preceding liquid

group Korean :
, -31.110 32.140 251.995  -0.968 0.33415
preceding nasal

group Korean :
. -27.133 32.917 214.502  -0.824 0.41069
preceding vowel

group Korean :

. 14.059 10.432 217.666  1.348 0.17919
following low
group Korean :
. ) 23.184 11.063 225971  2.096 0.03723*
following mid
group Korean :
11.789 13.626 225.908  0.865 0.38786
footFtM
group Korean :
-4.642 12.061 231.579  -0.385 0.70069

footNone

(E 635 HW Hzd dogs &8d u, Fof stxto] vl gh=ro] 3z}
of B4 /h/e] FAFkol 7243822 72mm A= Fofn|EtAl Arolx thgroup
Korean : 0.03166%). Z&20] 1ELe AQRT FRSo] 9= AL F3A
Fkel 2523622 26mm HFE FovsiA FolHe AT 4 lthfollowing
mid : 0.01240%).
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£ WaY wWuch F3o] ARt £ X7}
A= o5l weh T4 /o] dol7} 543140

54mm A= © «] Al A vKgroup Korean : position : 0.04244%). go] 3}
27 FPgo] ARFOE 2+ F4 /b AolRt} o] siArt FaPgo]
FRgo o A [h/o] Zolo FAgko] 231842 23mm A% © fojn|

3FAl A thHgroup Korean : following mid : 0.03723%).

1332 Wz ol w3 = B4 /g TA FA
Mz ol Wl F Fo] A FFol B A /o] FA FAlel
@ 3784 A}E <E 64T 2k

X 64 vz o] W3t F FA [h/e] FA A 9SS vA= 59 A
FE9 gk 3AHEH
Fixed effects
. t
Estimate  Std. Error df Pro1t1)
value
(Intercept) 3475.86 550.92 162.02  6.309  2.57e-09***
group Korean -2242.71 669.07 218.06 -3.352  0.000946%***
position -72.90 465.48 172.27  -0.157 0.875735

preceding liquid  -1368.37 606.75 152.24 -2.255  0.025544*
preceding nasal ~ -1110.47 567.29 161.33  -1.958 0.052011

preceding vowel -982.88 584.43 158.41 -1.682 0.094584

following low -118.37 205.34 168.09 -5.446  1.80e-07***
following mid -903.83 217.45 184.83 -4.156  4.94e-05***
footFtM 116.54 249.67 161.51  0.467 0.641291
footNone 265.04 227.20 251.81  1.167 0.244499
- 05 -
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group Korean :

o 850.98 564.56 223.93  1.507 0.133136
position
group Korean :
R 216.19 718.44 212.81  0.301 0.763773
preceding liquid
group Korean :
-58.86 680.11 217.04  -0.087 0.93117

preceding nasal

group Korean :
, -125.50 695.90 215.68  -0.180 0.857049
preceding vowel

group Korean :

598.21 217.25 213.99 2.754  0.006403**
following low
group Korean :
. ) 425.51 231.13 22257  1.841 0.066952
following mid
group Korean :
-56.12 286.93 226.15 -0.961 0.845109

footFtM

group Korean :
-367.43 254.59 230.42  -1.443 0.150318
footNone

(E 6405 BY ¥z dojE dsletes &<k, dol Sl Hlg] =
shate] fh BA 24 F 2242712 2240Hz A= folm)akA Zthgroup
Korean : 0.000946**). /h/ & FA7} A< Rt Ad5o] fFwol & wf F
4 [h/e] FA FA gke]l -1368.37¢0]o14 oF 1370Hz A% fFovstAl Hoh
(preceding liquid : 0.025544%). &8 So] 1 ESY o] Hy, T3PS0 RS
o] & wj, FAFko] -118.37°]1L FTEFo] v A-F F8#C|-903.830%
onjslA dolbd& &l 4 thfollowing low : 1.80e-07***,  following
mid : 4.94e-05%*%),

Fo FATE S Fo] LR HIERH dolE Usd o B, =] 3}
27 FP 5ol ARSY W, ¥4 /h/e] FASA FAZLe] 598.210] o)A oF
600Hz A= FvuistA It ZAS AT 4 Arkgroup Korean
following low : 0.006403*%). ¥ 3°] FEo] &+ A-F T %o

FrerelatA e 2k

(<3
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4.3.4. 9] 23 T 74 M/ A&

4.34.1. Gl 23 T 4 /h/e] Aol
ol wa F ol At Gl A FA /o] Aol hF AR
AT E 657 2T,

E 65 Fo] @3t F F4 /h/e Aole dFS HAE FY WHFEe] dg
3] A
Fixed effects
Estimate  Std. Error df t value PrC1t])
(Intercept) 45.152 25.079 229.110 1.800 0.0731
group Korean  -14.199 47.186 278.542 -0.301 0.7637
focus unfocused -2.538 4.947 295.609 -0.513 0.6083
position 2.989 7.086 293.586 0.422 0.6735
preceding liquid -7.062 24.971 294.100 -0.283 0.7775
preceding nasal -15.649 24.739 295.270 -0.633 0.5275
preceding vowel -11.295 24.598 294.620 -0.459 0.6464
following low 7.470 7.538 297.274 0.991 0.3225
following mid 2.031 7.100 293.776 0.286 0.7751
footFtM 2.218 10.554 294.312 0.210 0.8337
footNone -2.491 6.026 294.044 -0.413 0.6796
footSFtl -31.563 38.556 294.470 -0.819 0.4137
group Korean :
-4.025 7.291 295.763 0.552 0.5813
focus unfocused
group Korean :
- -6.249 10.940 295.999 -0.571 0.5683
position
group Korean :
55.376 47.326 299.197 1.170 0.2429

preceding liquid
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group Korean :

, 30.609 47.189 299.138 0.649 0.5171
preceding nasal
group Korean :
. 30.236 47.153 298.945 0.641 0.5219
preceding vowel
group Korean :
. 10.753 11.144 296.772 0.965 0.3354
following low
group Korean :
. ) 20.561 10.559 293.757 1.947 0.0525
following mid
group Korean :
19.401 16.027 296.043 1.210 0.2271
footFtM
group Korean :
12.454 9.167 298.391 1.359 0.1753

footNone

4.34.2. 9o 23 T 74 M/ FAIFA
Fol T3 T G BAke} =] FAke] 74 b/ FA Tl tiE 3
B Ades <E 6607 2

E 66 Fol W F MY TAFH FFL MAE Y WEE o
SR

Fixed effects

Estimate  Std. Error df t value PrC1t1)

(Intercept) 519.318 45.999 243.444  11.290  <2e-16***
group Korean -76.423 86.364 286.279  -0.885 0.3770
focus unfoucus -3.484 8.998 276.219  -0.387 0.6989

position 19.954 13.896 71.684  1.436 0.1553
preceding liquid  -65.389 46.496 251.810 -1.406 0.1609
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preceding nasal  -81.892 45.907 267.508 -1.784 0.0756
preceding vowel  -66.968 45.717 260.456  -1.465 0.1442

following low 22.971 14.271 168.986  1.610 0.1093
following mid 8.406 13.526 147.030  0.621 0.5353
footFtM -12.811 20.402 107.276  -0.628 0.5314
footNone -8.704 11.151 288.400 -0.781 0.4357
footSFtl -26.089 70.052 272.367 -0.9372 0.7099

group Korean :
8.552 13.250 272.557  0.645 0.5192
focus unfocused

group Korean :
o -25.603 19.873 269.408 -1.288 0.1987
position

group Korean :
R 147.810 86.906 298.444  1.701 0.0900
preceding liquid

group Korean :
. 172.596 86.714 297.656  1.990 0.0475*
preceding nasal

group Korean :
, 145.154 86.615 298.056  1.676 0.0948
preceding vowel

group Korean :
, 3.893 20.543 293.648  0.189 0.8498
following low

group Korean :
. ) -19.006 19.486 289.670  -0.975 0.3302
following mid

group Korean :

footFtM
group Korean :

-35.413 29.476 296.563  -1.201 0.2302

-20.519 16.888 297.520 -1.215 0.2253
footNone

6605 29 /h/ & FAVE de WEG Aol vigo] & # fA4
lre] FA T4 #hol WobHAINE, fFofvulsiA= ¥k G0l AE FATL
Addsts /R ddgo] f5o & W, E5< W, &4 /Mh/e] FA T4
FAl wopplou wemetA] st Addso] Hled = 78 gkel

145.1540.2 F2]u]slA] EtHgroup Korean : preceding nasal : 0.0475%).
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5. 3k=o] U3} F /h/ A¥

Faol Wa F ol HAsk D] A MAR T AP ARHE &
Ao 9K, A, T weh BAsigih o) AN, ML, T
Aol 3T BAZ 7] ANA Fol At ATl Al h/ B - 4@
44 HE AR BASAT 43149 Lol B AolAF A 2
B8 AAFIL, 1 ol Fe] A2 AN ARE ANV Lol 3T
4 Exo] B 5ARY AoE AN B

5.1 @o] wat 3 [/ Ao tlF FHolAE AHEA

511 =] I3} F /h/ 44

5111 ¥=of 23 F

=49 Aol W& /h/ 4F

Aarol wE T Ao Yo WE Aol e} dol FAel h/ Pt
Ads §4 - T4 Ad AFE (F 6DNA RoF )
¥ 67 S=o] W3 T A4 A E =o] st} go skt [h/
get - Ads 74 - 74 AY
59
3] A =} 915 e-=H(DL) A ERL) 4 (VD) FA4(VL)
1 64(27.1%) 172(72.9%)  79(33.5%) 93(39.4%)
2 27(43.5%) 35(56.5%) 29(46.8%) 6(9.7%)
Korean
3 19(27.9%) 49(72.1%) 37(54.4%) 12(17.7%)
4 4(50%) 4(50%) 3(37.5%) 1(12.5%)
- 100 -
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1 12(10.3%)  105(89.7%)  15(12.8%)  90(76.9%)
English 2 23(50%) 23(50%) 11(23.9%)  12(26.1%)

3 17(37.8%)  28(62.2%) 7(15.6%) 21(46.6%)

a9 30. =0 ¥t F 549 R0 wE F=o] ket Fo] Ao b/

Yo dEs §4 - T A

Korean /i by Korean Speakers Korean /b by Englsh Speakers
m N 73 -
I 5 3 E
1 2 ; i 1 ;
BVl mvD Dl mVL mVD nil

<L 30elA ol AW wolE WS Bk Fol HAAE LMol A
WA AN B4 /el wlge] b4 wgta, £l T WAl A WA
JJET W, M7k Y wlgel MmA obith Fxe] Afol: 9ot ol
@ PFe BTl A WRAME Uebdth thyk @Fo] o] walo
HE ofstel Az 44 M7k WS el ek

368 o] W T 5] A wE GO A} o] Ao/ A
A AAl gk FrelAly HA

RS R P X-squared df p-value

Korean 32.122 6 1.546e-05 *

English 43.115 4 9.792e-09 *
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(R 68e dol e} =0 3kt o] w3l F - X9 /h/
AE BA 3 5A B4 AIHE RoFErh SHo Yo wE Hof 3}
Zket o] shate] fh) g - AdH {4 - FA AP dAe Ve A
o]7} &S <l 4 glthKorean : 1.546e-05*%, English : 9.792e-09%).

5.112. gk=ro] &3 F A5 mE /h/ 43

Aol wa}t 3 Yol g fo] st Fol Aol /n/ wet- A
4 - T4 Ad A= <F 6PoA BT
¥ 69. =0 I3} F AP o] WE =] At Fof ke /h/ g -
Ads §4 - 74 A
H4d@da  Ags  =Z=k0L) AARLD) +3(VD) F744(VL)
liquid 9(25%) 27(75%) 18(50%) 9(25%)
nasal 21(38.2%)  34(61.8%) 27(49.1%) 7(12.7%)
Korean
pause 40(21.5%)  146(78.5%) 64(34.4%) 82(44.1%)
vowel 44(45.4%)  53(54.5%) 39(40.2%) 14(14.4%)
liquid 4(12.9%) 27(87.1%) 8(25.8%) 19(61.3%)
nasal 23(53.5%)  20(46.5%) 6(14%) 14(32.5%)
English
pause 8(10.1%) 71(89.9%) 13(16.5%) 58(73.4%)
vowel 17(30.9%) 38(83%) 6(10.9%) 32(58.2%)
a4 31 g=o] 3 F AdYgsol WE =] Aot Fof A h "
¢ A f4 - 78 AY
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Karean // by Korean Speakers Korean /h/ by English Speakers

; 128 101

5 ) s - -- |
0 . . . %3

I I | lml

luid — pasal  pawse  vowel liguid nasal pause  vowel

mVL mVD ulL mvL mVD nlL

<™ 3DOA Fo] AF dols Tak o, Fo] Faks "ol A FA
7FLE o, A /o] Wlgo] TP wokal, O el R Hgo] e B
=9 W F4 /el vgo] et woka Addgol wgel &, M =
< b/ ZEe] dojyttt. Fol sAe AWHoR §4 /i dFRG 4
A vlgel ¥ =itk A AR Aol oy Aol wE vlEo
o] shate] st M= FARSHA eSO

nl_

0%

ok Ak

rlo

® 70. F=o] W3}t F AYFo WE =] et o] A /b AE
A gk 7helAlE 278
943 =} X-squared df p-value
Korean 42.851 6 1.248e-07*
English 34.326 6 5.82e-06*

GE 700 ko] sharel o st ghmo] e F A S & /h/
A FAC I BA B4 ARES RolFEth AP ©wE Fof A9
o] siAte] /h/ 2 - AdH §4 - T4 A BAE Frg Zolvt
2S5 F91& 4 ¢lrhKorean : 1.248e-07*, English : 5.82e-06%).
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5.1.13. g=of &3} F FYP5o WE /h/ 4F
gol Wk 3 Tl WE Fol sk BTl shxel /et Az
4 - 54 AW ATE GE DA RelFT Yo

W71 @O} B8 T TS WE Yol A} Vo] HA ) g -
A9 54 - 74 A

nddza Fy5 g=HDL) AIRD  FAHVD  FANVLD)

high 30(50.8%) 29(49.2%) 24(40.7%) 5(8.5%)
Korean low 54(23.6%)  175(76.4%)  78(34.1%)  97(42.3%)

mid 30(34.9%)  56(65.1%)  46(53.5%)  10(11.6%)

high 922%) 32(78%) 12(3%) 20(48.7%)
English low 35(25.9%)  100(74.1%)  15(11.1%) 85(63%)
mid 8(25%) 24(75%) 6(18.8%) 18(56.2%)

0% 32 @l s F FALol wE AFo] HAe Fof FAe M @
. Ad 54 - 24 A%

Korean /h/ by Korean Speakers Korean [ by Egnlish Speakers
. i 255 2 5 B3
T
high mid low high mid low
BYL ®VD DL mvVL BVD sl
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<8 32D A FEolE walsts =9k
= 74 /h/9
HE splAg oL a2l sabe A9

o1 T

[e]
=4
ol AR W st HlEo

Amgos %

Adshe )

® 72, =0 L3 F
Al gk 7holAlE A7

o] dEHOE E3k

o?‘«:

5.3
T

lﬂ

Fo ool we

L g AR FYL
Hlgo] Eohith ol ¥

]
5ol AR

o] TEZolA
Gl FAhe] walo
g w 74 e

@to] sAtel gol HAtel [ AW

4@zt X-squared df p-value
Korean 48.637 4 6.949e-10*
English 8.0551 4 0.08958

A @A el o]zt

5.2. gt=o] T3} F

Fharol W)
shate] b/ A
BEEET

o <
< =

1

Jo
i

3 Bl
AdE 25

it

Collection @ chosun

=
%
o}i

g Ad
< 740 1’41

Ash @dol Aol o] Wi F FAS wE

3}
A 24 Avelth F9go)
A BAol B JFS

shAtell A =

X CIGERELES
o] BhEstE

| SlaA 22

M o O o

/g (0)ell o g
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I Qo) fomd Aol ¢
S go WE /h/ g -
) THKorean : 6.949e-10%).

Fol 3Ake] /b v - AH

b2

CLE R

o,

/) Ade] g ZA2Y 3)HARA
Fagol weh ol sxe shol
sels) w3 ole@ ARy} BAHoR

g 3AE4

2 dAsgich WA
A3tE AL,
AsE AN H,

243}
SO 2=



5.2.1. jt=o] &3} F /h/ AE

52.11. =0} &3 T h/ &%
gh=ro] 3l F Fo] FAkel d=o] At} g Ad AAC tE =
A 2E ALY s <& 7O L2

¢

R 73 F=o] 3 F b 2 Ao S vAe 5 dFEel U
2A 2 39 E4

Fixed effects

Estimate Std. Error z value PrOlzD
(Intercept) 4.6610 1.4941 3.120 0.001811 **
group Korean -4.9421 1.7529 -2.819 0.004811 **
position -1.0786 0.4018 -2.684 0.007269 **
preceding nasal -2.8367 0.8534 -3.324 0.000887 ***
preceding pause -0.4429 1.0316 -0.429 0.667681
preceding vowel -1.7658 0.8383 -2.106 0.035177 **
following low 0.9762 0.6725 1.452 0.146625
following mid -0.1402 0.8329 -0.168 0.866345
group Korean :
o 1.3729 0.4379 3.135 0.001716 **
position
group Korean 1.5831 0.9726 1.628 0.103573
preceding nasal
group Korean : 1.5757 1.1381 1.385 0.166203
preceding pause
group Korean : 0.7678 0.9369 0.820 0.412500
preceding vowel
group Korean 0.6596 0.7324 0.901 0.367794
following low
group Korean : 0.1135 0.9183 0.124 0.901649
following mid
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(R THE BHY, B9 s vlaf ko] 3ta7) k=0 WsiA] FAHghol
-4.942% Fov|stAl h/E © EEAFHSE ¥ 5 Urhgroup Korean
0.0048117*). &4d9] YA7F A WA AgolA, F+ HA A2, Al A4 A=
olgd w FAZel -1.0786°= FYHEA [h/7F &3k cHposition
0.007269*%). A Tol& H3}str] A feol v Mh/ET dPSFo=2 v
(nasaDo] & wf FAFko] -2.8367, E&o] & wf FAFo] -1.7658Y¢ o <]
n)3tA /h/7F o g@2E ok preceding nasal : 0.000887**, preceding vowel :
0.035177*%%),

O B G0l wel 3 SAo) o] W FHo) B} g Bxe) /iy A

100 B9 7
90 -,
20 7.8 2 5 B
70 Ll 2
- 56.5
&0 —_i o il
- T
. 50 -
i
50
o~
-
1 2 3
== o] ojX|
O =— T
= ENZIEN g Korean

<19 3PolA Fol FAE A AN A BRI} AR 2T, A
Avs 28 99 FEAGo] HelFE we, AMAoR Uegd 3
X w7} AFololANE AA Yhee WolETh

5.2.1.2. §t=o] &3} F hl 4 - F4
dzo] Wa F o] A B0l sAe) MFAT T4 AW DA o
3 2A2E 3784 Ans E 49 Do
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Fixed effects

Estimate Std. Error  z value Prlzl)
(Intercept) 1.6560 1.3374 1.238 0.21564
group Korean -4.3961 1.8267 -2.407 0.01610 *
position -0.9232 0.4768 -1.936 0.05283
preceding nasal -0.8421 0.9577 -0.879 0.37924
preceding pause 0.1119 0.9585 0.117 0.90710
preceding vowel 1.0078 0.8768 1.149 0.25035
following low 2.0737 0.7202 2.879 0.00399 **
following mid 0.2741 0.8848 0.310 0.75674
group Korean :
. 0.3134 0.5511 0.569 0.56955
position
group Korean :
, -0.0141 1.1999 -0.012 0.99063
preceding nasal
group Korean :
_ 2.1433 1.1874 1.805 0.07107
preceding pause
group Korean :
. -1.4149 1.0976 -1.289 0.19737
preceding vowel
group Korean :
, 1.2672 1.0328 1.27 0.21984
following low
group Korean :
-16101 1.1501 -1.400 0.16152

following mid

R 740 BH, 70 A3 dolE U3 u, Jof ARG o 3}
2+ FA G0l -4.3961= FojulstA A4 /7 B ol A3 ATHgroup
Korean : 0.01610%). &332 A S(low)eo] & w FHgko] 2073722
oustA T4 [h/7F B ol A& = oK ollowing low : 0.00399%).
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53. @20l Wat F /o] SFH EA U AR

Fol At} oo At o] AE dolE wEske < 74 /h/Y
dol, ¥4 /el FA F4, +48 Mhie 2eol, §4 /h/e] FA S tig
BAZY BAARCE Fou|dAE Loty A IAEAES AASHAT
1 A v 2o

53.1 = &3t T FA4 /h/ AF

53.1L1 @=ro] &3} F 74 /h/e) Aol
FFol Wk F Yol shsk @Fo] sl B4 /gl Aol W AR
4 AT GE T 2

¥ 75 =0} ®el F FA [h/e] dolo 4TS v X = 5Y "HgsEo gk
3 AEA
Fixed effects
Estimate  Std. Error df t value PrOlzD)
(Intercept) 69.5748 18.5430 15.5681 3.752 0.00181 **
group Korean  -20.7446 29.4372 24.4109 -0.705 0.48766
position -0.6092 4.0463 83.2055 -0.151 0.88070

preceding nasal -24.0674 9.8235 90.4932 -2.450 0.01621 *

preceding pause -17.9669 8.8014 73.4815 -2.041 0.04481 *

preceding vowel — -4.3292 8.3722 74.5012 -0.517 0.60663
following low 19.5346 7.1118 78.6664 2.747 0.00746 **
following mid 14.5120 9.4289 80.7653 1.539 0.12769

- 109 -

Collection @ chosun



group Korean :
. 0.3213 6.1092 212.8791 0.053 0.95810
position
group Korean :
. 13.3101 16.5504 204.2971 0.804 0.42221
preceding nasal
group Korean :
. 18.2495 13.4329 197.2388 1.359 0.17584
preceding pause
group Korean :
_ 7.4196 13.9768 213.4704 0.531 0.59608
preceding vowel
group Korean :
. -9.6035 14.5196 133.9274 -0.661 0.50948
following low
group Korean :
-38.8657 17.4511 179.4305 -2.227 0.02718 *
following mid

uY @Fol MY WolE WY w, HayLo] fol & we

O
Hags W, d8o] Hlgel & w), ¥4 /h/e]l FAHGL -24.0674013 [h/
ok

3. H(preceding nasal : 0.01621*, preceding
pause : 0.04481%). Fd-5o] AEFo] o= A FA@ol 19534602 <F
20mm AE fFoustA ZoFE FAFE & AATHfollowing low
0.007468%).

Fol FA7F F o] LRSI AF Tojs LT it} ko] At
TR0l TESE TS W, FA /Mo do] FAZol -38.8657= oF

39mm HE FustA Frolx thgroup Korean : following mid : 0.02718%).

1o
=)
ol
ol
X
)
o
9
)
filo
f

53.1.2. ’=o] T3 T FA4 /o] FA FA
o] W3 T Fof Aket o] FAbe] FA /h/e] FA FACl e
3 AES Ade GE 7607 2k

76 @aol wal F T4 /e B Bl GFL WAL 5Y WSl

ek 3

S|
~

Mo

- 110 -

Collection @ chosun



Fixed effects

Estimate  Std. Error df t value  PrOlzD
(Intercept) 1455.26 311.54 60.22 4.671 1.73e-05 ***
group Korean 908.17 515.31 121.71 1.762 0.080516
position 150.65 96.38 69.81 1.563 0.122560
preceding nasal -242.76 232.96 71.57 -1.042 0.300887
preceding pause -78.95 210.65 70.32 -0.375 0.708937
preceding vowel -55.88 201.27 61.56 -0.278 0.782234
following low -328.14 170.56 62.44 -1.924 0.058922
following mid -209.26 225.46 65.73 -0.928 0.356747
group Korean :
o -477.85 132.61 212.71 -3.603 0.000391 ***
position
group Korean :
_ -485.98 348.56 193.77 -1.394 0.164843
preceding nasal
group Korean :_gq0 4 20452 208.51 ~3.248 0.001356 **
preceding pause
group Korean : g, g 302.36  215.56 ~2.080 0.038732 *
preceding vowel
group Korean : 4,4 g, 331.36  135.44 1.267 0.207330
following low
group Korean =y, g4 38854  180.37 0.581 0.561714
following mid
<E 76>& B Fof A7l stxo] A "o E w5t wEY, $hao
a7 249 A7 A WHA, F HA, Al HA o5 T4E FA4 /h/e F

Al FA FAgko] -477.85% ol th =3 Fo] Ayt A3

¥ dol® WS U vae o, Fo] =
7 F4 2ol

e 688302 B4 /o) FA FAte] O Freolviah
0.001356™,

3 [h/e) FA

3 tHgroup Korean :

0.038732%).

Collection @ chosun
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preceding pause :
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N

precedmg vowel :



53.2. =0 &3 ¥ FA4 /h/ A&

53.2.1. =0 &3 T /4 /h/e] Ao
@io] W3 F Yol At Bl shkel F4 Mhye] Aolol B 7%
4 Ae E DI 2o

X 77 &= 3l F {4 /h/e ZAold IS WA= 59 Hagsl Hd
3724
Fixed effects
Estimate  Std. Error df t value  PrOlzl)
(Intercept) 42.234 35.144 139.493 1.202 0.231
group Korean -8.036 37.070 104.730 -0.217 0.829
position 8.554 16.206 159.623 0.528 0.598
preceding nasal -16.788 25.919 152.473 -0.648 0.518
preceding pause  15.240 25.285 157.226 0.603 0.548
preceding vowel  36.502 22.357 159.760 1.633 0.105
following low -14.704 18.441 154.701 -0.797 0.426
following mid -9.715 21.851 140.774 -0.445 0.657
group Korean :
N 2.710 16.486 145.292 0.164 0.870
position
group Korean :
_ 32.123 26.340 131.385 1.220 0.225
preceding nasal
group Korean :
. -10.165 26.632 153.240 -0.382 0.703
preceding pause
group Korean :
, -19.656 22.793 130.002 -0.862 0.390
preceding vowel
group Korean :
. 14.036 18.890 138.798 0.743 0.459
following low
group Korean : 24.872 23.588 166.941 1.054 0.293
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following mid

R TS BY =0 43 dolE E3td o, dagol F5< Z-Fol ¥

o, dalgol 2ol & W, §4 M/ Dolst AojAE Al Yot fou

53.2.2. &= &3 F /A /g FA F4
o] W3t T Fof Aot F=o] A #A /h/e] FA FAdel i
AN A <&FE 7897 2T

x 78.
et 3

o

2

=

e F 44 /e B B4 9L WAL Sy Wegol

S|
ax}

X
M

Fixed effects

Std.
Estimate df t value PrOlzD
Error
(Intercept) 529.273 53.784 89.834 9.841 6.23e-16 ***
group Korean  -118.995 60.324 54.692 -1.973 0.0536
position -8.965 24.181 166.547 -0.371 0.7113

preceding nasal -49.859 37.933 157.797 -1.314 0.1906

preceding pause  -10.333 35.948 148.614 -0.287 0.7742

preceding vowel 36.031 32.777 163.442 1.099 0.2733
following low 63.594 26.103 142.420 2.436 0.01661*

following mid -10.448 30.736 136.994 -0.340 0.7344

group Korean :
- 39.615 25.029 159.158 1.583 0.155
position

group Korean :
. 72.720 40.464 152.495 1.797 0.0743
preceding nasal

group Korean : 73.146 39.533 159.848 1.850 0.0661
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preceding pause

oup Korean :
&t p. -16.281
preceding vowel
oup Korean :
STotp -53.630
following low
group Korean :

' ] 26.613
following mid

35.130 140.998 -0.463 0.6438

28.413 146.396 -1.888 0.0611

34.438 165.309 0.773 0.4408

Collection @ chosun

Aol wla] o] shApel
folulg ol
< ),

= #

2 kol
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6.

I
Lo

of BolME ok AolA AN ABE AT M 2E ddo AR
golo} FaolZ o] aokeli, Aol wE 7 mae] da =ojE A

YH=% s

6.1. Fo &3 F L1 L29 Ao

LgNM AAE Fol 4E Aol ARE Lokt obdf < 79> Lok

79, ol w3t F M/ g AP WA IFE vAE Y WSS
3t 22 2E 578
Fof w3} Z3 23} IR
focus unfocused ***(-) NA NA
preceding nasal **(-) *(2)
following low **(+) *(4) *(4)
footFtM *(-)
group Korean :
/n/  focus unfocused NA NA
A GOUDEORCAN e O Q)
1SR )
= group Korean :
preceding liquid s )
group Korean :
preceding nasal ) *+) HHk(4)
group Korean :
preceding vowel FEE) *(+) *%(4)
group Korean :
following mid ) **(+)
/n/  focus unfocused () NA NA
A& preceding nasal
5 following low
24 .
o following mid R () *(-) k()
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footFtM
group Korean :
focus unfocused
group Korean :

position
group Korean :
preceding liquid
group Korean :
preceding nasal

group Korean :
preceding vowel

group Korean :
following mid

***(+)

NA NA

Fo] SAHTE

4
N
o
rr
18

/\] l:]] = A

Ay

of WaloM= AWtAor 23 &3rt FovsiA YebEt. IEla I

Fol AANAAM ¥ Z8sA HeEtgt. 4 9

Ao e BB GA BFo] sAuTE o} HAAelAN § BEsA e
M S8 Wz BoloA 1 Aol © MPHAL. MAL Tr A
S W ol Aol M BTl A M@ wlgo] WS EYo

dolel Al o HPstark. FAS AdE T AR
V%

Argd o A ol
2 o] sArse
Ty o) WF 7k M) dAEE o

N —

o] ¥2 Zo=2 Yeyt. out

=l

FL o= HEZo]

bk gl s o

= ‘greenhouse’ 3 o] /h/7} FHO FXtell YA w &A7]& H]

gol Egkou} @30l s A%
of 9L W, = AL o FolA, ME DAL Hlgo] o

olE =Wt

A Fo] 23 gk AFolA o] sAbEe] /h/e] AF BlEo] w2
Aol A Fol BAE2 M/ 4d wl&o] w2

Atk L2 st L1 sl HlsjRo SdetA T

=, 283 FolEbgs &

o o] Wa} BE A3
o

3 3
Wefoletm & 4
]
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‘historic’ 53 #Zo] /h/7} 2&H A&

W

]_

P

N

d

123 % 9tk o Yok,

dE AS, Bk S
AT AvelA % 5



3’.9‘
fr
Mo
4 o
ot
N
=
i
w e
=l
(r %
il (o
_YE
rg
of
2 =
o >
5 of
" 2
>
L =
rﬁ mz
rz _E
ool
o
it o
T o
ro N
Y
o rr 2
b e

3 g
o
rlr
N
iy
1o
r&
E
e
N
_]N
)

23 & gis] =olskAtd, 71| ZxH(focus)T == ™ (prominence)]
HA B3 ATV gk AdojolA s AP A= 24 TdolE 2
g dolRT o 52 59 Eol9t A= ofynt ¢ 11 HolE A}
o FEHAA st 2 AdE B4 =8 439 HEFd EAoin
(Fof: Cooper, Eadyet Mueller 1985, ¥H=o]: June} Lee 1998, Lee<} Xu,
2010; ®rohd: Xu 1999, dEof: Lee9t Xu 2012). B4t Lee(2015)+ 9 of, ®F
o %5#01, zgzo] AES AT 23 AAE YERT] A8 59 4
£ WA= REE, 0], Ao S EEstal oFgh

cE! A7 AN hie] Ado] Be Fo] 37 58 &
5}  2He we we) gol Lo Ao, ZE, 2A Fo| s

oA /h/ Ade] ¥ & yetdta & F Utk mEpA gojd

olg gt F dojo Aolof 7RIt E F Uth
Lee(2015)9] A4 d=AE=0] L%(low tone) Bt} 11 %(high tone)E + Hj
o 2 AEdus dH4E Sl dF=oY & T2 YsiA 2 ZHUL 3
dE g Aok AP = sAEo] Hl2F dojdAx 74 [h/

= L 8 WY TR Fo @47t A Holet Gy I
ol TARAQ] wto] sjHo] & w9 &9 Fa3% @At 7] wEol

>
et

A

Aaee] mafel sl =23kr] 9= %Al /h/e] FEte] WA s <l
S 2wE "art ok Kim-Renaud(1975), ©]5%(1996), 7% %(2005)-2 /h/
geto] ZEZF Yeolo] [h/e] %& £A%ta EX 27} EQAAH 9 FALS

LI e |

RololAe] ofsh @eleka AFHh ol w}a} 4% (1998, 2009 /)
g Wy WEe] FFE PAE 22 BAORE HY AL FPEs}

L =

S5 /o] o] A dojdna *l]/\lfﬁﬂﬁ}. b oo} 2 Aol 7

rk%
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shoisol AAL Q00D TR B Py 2 GBS
AR WE ARE FH BANEE, 1 A% FRE 0 Ay 2Ae 2R
of Wb £ > Wl > B wo, Mo wehEol wthn wagth 1
Gy o A7) dof 4E AHANAE hje] FetEol ME > B> HE w
o2 ek, #& At ool Fgol i3 Il F AAA 7]

e i

A AT Aol zolrt Y= Ao BRIt Hlgo] 33 /h/o &g
A A7 S ol FASAAA vl AeHA UEbged ole Fo] H
2°] 7IA 3 = 5 wiEelgt BddETt. Chen®t Clumeck(1975)+= gh=o]
AN ‘v, m o] MY YO Qlste] HAHE HISOE F HAHL
o] ko] Emull’ ol o] gmolrt Baojrt ofd 3iAtElAlE

Ebull’ 2 29 F v dF35. =l ‘v’ 3 ‘o’ o] F7
o 5 7IH T & AHNA I A7t olFoAAE e HHMS
(bilabial stops)o. 2 EFEH AT ‘n’ & A7} 23] 2 %S5
#H & S(oral stops)oli, ‘w’ & AFIN7F WEet F71e] EFo] W
I AAEE B FH4S(nasal stops)elth. wEkA ‘w0

T+ 21L& H]Eo| HIH| °§‘r(denasahzatlon)0}°4 TS0z ZL.%E]

fr
-
ol

1)
X

N
<

T
o
fu

(S

>\l
flo
of
2
1o
k3
B d
H ]I.u ;
¥
1 ek
o Hl
o 2
= o
>
ol =
dlo
al r[o
Bl
s o;
O
ol offt
o L & e > mo§2

oX,
o qo
ol
bt
N
AL
N
23
P,E
(d
fr
=
o
iu}

X
&2
rlr
N
o
fu
e
+
%0,
o
T,
oL [‘E,
2
of
2
Lo
oM
—o
Ry
S

oY
o
ol
_O|£
£
=
lo
o
g T W e

flo o o

Fa mgo] AAsE o) Mt JFE ofn YA ATEo| ¥ T
ok MEA8DE FHE Bg Sol Y met ol ok}

ol AE3A, A592005)2 /hid F¥shs Red e 74 vhEs (6]
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of TA ZFOoE A% U A EMAHO=Z [h/e ©Ehe] Eolztia A
¢Halh. Ladefoged(1975)+= /h/= 54 X5 HHolU =5 fXE 7HAL
A GFobA W3 QIHE RSO 25 A H Xl wep 25 A o
A7} AR E =, dE £, “he” & E o [ilo] it 25 X &

2
Jo
oX,

g Wi, Aol Mt $4 M AEED JA 4o AFAA
go wWapl Aow JEAt LRLolM Ao FHE T
of WolA®A M7t AWy § Fe mdo|mE AREolA [/
Qe AT AR BT Oyt BTl HAE 4 73%
£ A5G wolt FRLoIA ] AW Mo Hmgolde B u
e d9Rom oy, ot @Fo] AT x

o
Jot
al(f

>
r!

nN quo
P
i * Y
X
o 9o =

2
il

7HA A e AdE FAE
e AdE B 9o sAs 5 29 A
A FAAM Bl Fdoz wl o, =<l gt
A7 F WA S A AASA M/ i

1 &9(2006)-2 CVCVCV Al 49

o deshs dddE s

rﬁ_

A3 Ao TYEL
RE 5 RA 2dd FAE Foe 294E FATE o] A= olAE
(1987)¢] o ol A 2 HF WE I AT A AAH, 3
< Al ZRE= 1 F42YE #A e Aol dolA Al SH o A s}
A3 - FAE 71gsta A2 - AAHE olFdths Axet A
T} 3o ZAlE dutrow dojo] RSAH JYe AFE
o]’ de] Tojoll A AFAo] 7hHE SA(ight syllable)e]d F
A7} 7% SoRe] &Y 1997). Jun(1993)2 A 2e] ZFA|+7} LH
A AY, oF Aol 3F ALY u HHLHeZ A3z, A Ul %
Al7E LHLo]AY HHL(O] 5 Ao &F A= @‘?ﬂl%l’/‘rl A5 §EE}. 7”1]
T xAHog FI%F Ag(laryngeal consonant) thSo] & RS9 F

%m@{— 43 °P7<47<4010W diloaow 2Ae ﬂrt— %%%

rr

o] AR, 387
A 4ol 7t
LHe = 4

rN =
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9k oF Aol obd fA|M = WEA A3 A= A okt AQH
th o olAE Al AT FF A FFE = 7 UAR, FF o] A
ARl HrEA FEFE FE AL ofYde AS BT Ut =3,
Jun(1993)8] A7 Aol 2], T4 ZAE AR A dolo gz
A AE e o =AY 57 AEF FEglel LHMeE A3y, vid
of FF A= TF Ago] ofF 2AHSE & w HMo|AY LHMCeE Ad
st SAAR S AASE Y. Ko013)E ol AeelA =g 4
o7} FolAle @I g7 B AolE A& fAStL dv Ad A
FHE sAERAE HAAHoE Aedd FHEEA Feva Ao 19
g2 B Ao o3 d=Q AP BE Al A ARgsta
ZRE, 30t WAFEEA B2 TF FEOE ok AL AEHe dYTFEE
hETy & F Jdoh AY AdFES HROE o] sixEe] T HA &
oA [h/E 71 WA AT AL =olo &2 5o Fof o3}
NX= AFFHA7] wEoletar Az = Atk Foo A 7= ¥ o}
o] & Fx7F 2ol AdHAT olef ZE ARyt vttty FAH
=3
# 80. Fo] 3 T FA4 /h/Y Aolet FA FAlol S HA= =9 W
T g 34
Fo] w3} =3 sl Hl 25 st

group Korean *2)

focus unfocused () NA NA

preceding liquid *(+) *(+)

preceding nasal
4 preceding vowel
] following low

following mid *) *(-)

footFtM
Lol NA
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group Korean : #(4)
position

group Korean :
preceding liquid

group Korean :
preceding nasal

group Korean :
preceding vowel

group Korean :
following low

group Korean : *4)
following mid

group Korean *xH(-)
focus unfocused *#) NA NA

preceding liquid **(-) *(2) *=)

preceding nasal **(-) **(2)
preceding vowel **(-) *(-)
following low () () (=)
following mid (=) () ()
footFtM

group Korean : (-
focus unfocused © NA NA

o> oy L o

group Korean :
preceding liquid

group Korean :
preceding nasal

group Korean :
preceding vowel

group Korean : (1)
following low

group Korean :
following mid

(E 80>0] HoF& b=, 23 2ol wis) Hx3 Lol A= /7 gt
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Ax, Adgel F5Y W FUHoE dojxn, Fugol FAT A5 4
BAe golitks Aotk T FAe] A% wEH woldld: FolAx
Aol TS W by Fago] wmel Ao us FEgol
AEgel 7% wolzl 9

o] Ggo] HIAFH|AY HHHR] FolAe FvlstAl e
UA getdes AL BoFEt o= Kangd Lee(20190A4 A& WAy 33+
P HFA o2+ Yoy uiiFA o2 YehA IFdth

© A #Wehs ol o

2 dol& st o, gof st s o] FAE0] TR

A h/E fonetA 2A 233 Aow YeyEd olE oA AF3E ul
9} ko] FojolME FRSo FES(schwa)o] EgE o Q7] WEoz HQl
ok Fojoll A AAE A & S dubH o ® ¢fslEo] ‘Schwa’ & [of
of Ao g9 71E &9 SFE(foo)E
Al 248 BZiAlEEol el S RE o] Fo

3

HHEZ o2 Yehs s oD Blee AL e, sAstHeR, A
=
I

ol

W= ool oo nASdRT 29 Al7(intensity)et 2%o|(pitch)7}
2eo] ZAo|7} AtKlLadefoged 1975). 12EE A7} flE ofsle &
o

o oY i
)

< B Zojtk wido|, dmole /N 54l AFeke] Aol gle 54 ¥kt g
Ef(syllable-timed rhythem)S 7}RItHol&Y 1996). wetA 3=l AELe BE
S-S B3] westes Ao Aok AFHQ005)-e Fof shAtolA A WA
B B5o] ofslEo] [o/E APE] FHHoRE A e - BgRT
Aol7b gol AT, HRE9 d=¢l Aol olHdt 5] HolA it

gl shA) ofstE BS3 A W RS Abold] YEehbeE Ao
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6.2. §t=o] &3 F L1 L29] Ao
of AolAE BFol Bt Fof Ao FTol Wako] F ARE =
saA @k 94 1 ARE aokad olee] wel 2.

w8l o] s 3 h/ 2T Ao dFL PAE 57 WS U@
EREC EE

V== Ml AR - F4)
group Korean **(-) *)
position **(-)
3o preceding nasal *E(-)
flecis preceding vowel **(-)
following low **(+)
group Korean : position **(+)

Fol dtot= W o] AELS Fol Al Hls| ¥ RIHsH
h/E =R A 4o vl =4 2oy AA 4o A= = /h/7t
o HIsHA geetlal HlE B Bao] Addgor & o € W&ol w3
o ARgol wE w FA /h/e] ¥Ee] w3tk A, A¥s, 1Y =3
w0l e e F A AFAdA BEF dEyth ork S 4= 7 o
2 IaFo] 7 7EA zkelE EAAet, 9ol sl A ledddAe Ad
=7 g8 540 nls] d=4oz woe ot ol Fof B E
UElstE Zle =, gh=o] kgl 9 fAle wE a3t ofsite AL
HojEoh

T 3 OFolAAM UEks 1A E3= S0lé(2010)9] I8 AlE
3 vhEEol o3 FA4TH AT A e dATH S, FE =
Ho 4 Zo d¥stes Za 204 Edletr] s dee o ¥y 4

1L
E
Ngst 2L WARE AL HAE B9

S

o

5%

oK
ol
rir

O~ =
T=
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[oe)
Do
et
Al
2
1,
ot
oy
do
ox
-
ox
=
o
i)
o
to
S|
)
ol
>
2
of
o
ttlo
=)
E

4ol FASA
¥4 Mh f4 /Mm  FA4 Mh 4 /h
preceding nasal *(-)
preceding pause *(-)
following low **(+) *(+)
Sharol group I.<<?rean : krx()
position

) group Korean : )
preceding vowel

group Korean : 9
following mid

GE DOl ol Wl F, MAgol fol & W} ML w, Ay
gol MgoE & Wk Bol A FAZ UL W, A /el Bolrt et
A @ FAge] 1RgOR o 4Y WolE W5y wut, FYgol A
2w, B4 /e dolsk felmsiAl @tk Fol wahe] 7S-e} vt
A=, gt T FAM e e4H BHS T 3 1F Aol o)zt
TeaAA Uehb 2ok ST 4tk AE7Ae s Ll A
o7t 22 SLEH AUNA BT

Ae T 3 2%e Aol T

f
l
i)
>
x
52
30
)
=
|

T 8 3Fol foulF FolE BA/] Wl Y 61NN =olF
dhsh o] ¥ WEH A Folt SHH ZHe] TA}IL Yx
A7k gREolth Wb Ll Il SLEH FANAW Jojdtin 2
242 5 o 088 o A7 ARe mFI HYojrt VLTS
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6.3. Maxent Grammar Toolol] |3+ £ A3}

o] oA Fof ws}e} ghmo] Wt F 5 Ao wE /h/ Ad - g
2 5454 h AP v B3z BXE d9shr] 98 Hu dEZY
3 (maximum entropy model)S F3ll #45taAk gk} Goldwater<} Johnson(2003)<]
A JEZT R¥S Fojx AZE TAZ Y At HAd IFAE
FoAdozxn dEd W= xASH HH, 7 FRIYPS HAAL L 4 FRY
o] {3t A<k JtEXE 1EEtY FFH O
S Ay AFRE nigro® (F 9D AAE AFE 7FEFXE Maxent
Grammar ToolZ 3+ A3} gro|t},

3 83. Maxent Grammar Toolel] &3+ Ak 71=x%]

EEF EEU EKF EKU KE KK

Max(h) 0  399E-04 0739677 0  232E-04 907E-05
ldent(ar) 0005073 0.166943 0 0 071095 0
[sg.] 0341963 0233521 0.735786 0.337981 0.437191  0.18409
AlignL(Ft[s.g]) 2075744 1868636 1977474 1659865
AlignL(Wd[sg.D 0 0578908
“[+sonlhl+high] 1187113 253408 1064837 1256802 1144298 2.942748
‘fesonhl+mid] 1312566 2741108 1121437 1209577 0.896105  2.249609
“ssonlh+low] 0744132 1919975 0.769269  0.909396 0 0.79252

*LhV 1.355119  0.828894 1.345291  1.27634  1.410743  2.007462

“NhV 0265423  0.5933  0.10413 0 1.568373  2.258775

*VhV 0 0 0 2.22E-16  1.162066  1.565631
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* EEF : G0} 7o) o] 24 wol Wa}  * EEU : 9of Bie] Gof mz4 wol W)
* BKF : @] 3e] Go] 231 wo] s} * EKU : do] 3ol o] mlzal o] )
KE : 9o} Aol Bo] ol W * KK : @kl sxe] Aol gol sl

84. /h/ 2] M-S g Aok
a. A4 Ak (Faithfulness constraints) - (Kager 1999, Davis¢} Cho 2003)
1D Max-IO (h) :
dEF o ZE he 24P HS4a
2) Ident[laryngeal]:
&5t £ SFAE tigk Y g 7HA T Aok
3) *[s.g.]
[s.g.] A& o] FA =T}
4) AlignL(Ft,[sg)):
RO AZF JpAzrE e A& g4 AAlspread glottisls A E A1t
Alignl(Wd,[sg])

ZHA AL .

Ll

b. #%A #|eF (Markedness constraints) - Park(2015)
*[+sonJh[+son] :
W= Atel9] /hi= SX€Th
*[+son]h[+high], *[+son]h[+mid], *[+sonlh[+low], *LhV, *NhV, *VhV

(i 83>¢] Maxent Grammar Toolol| &J%F FhollA & TEFPo] HHFPo=R
AdlEd = A, FAHFQA /h €5 FExE o] ASEY 7tsX o wet 23
"ok <& 84> /h/ 2o BEAS 93 Afoln A £ AgS #
et AY Be Aoks M o FEAe UMY Max(hd 7FeA= o
Ao &2 L2914 =A Yelde=d o]+ /h/e] ©eo] L2HT LldA ¢ ®ol
dojdta sfAHETE oA dA =oFFo] L2 WIS W FAHAALES

O SANSTGT @ 5 Q3 LldAS 4% 4d P4 T SEEA ¥

ot & = Atk L19 F5As fFRAY A ool ”flOﬂ A ATH7E
AR T4 Aol 9z 2= v, A At L2 &2 f]=olE s
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&E3Y A9z o=A sty B

AP o] ARt F
wSAE
2 g 4+ A}
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o= gojo A [h/e AFL

2 rRzxor A3y &

f—',_.
l:l
AR 7
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T BEolsh GojolA et /e AF P mEolsh 12 F
9 @ol HA9 Jol el Walelx BARL AT ACE /] A
AL AT AN T 54 FHPoEA A 94X, MY,
Ag, AA, erol W} sAxsel i Ado] TEA Vet Selsn
3, L26] Uehbs mo] 8 nyl el ARt SeE% S48 Aol
A oA JEEAE FAsnag fom 1 Avs b 2ok
AR, Golsh Bolol ] UiEhhs ff Gbie] Awbeow mf—w % Qlojo]
sAEe] 128 WEHY wolt 1 ¥ FAelN Aol i Zo W
4, ol B AW A WA oF} B Btk A
Bod, 24, HA, 4% W F4Y BE B} A% 25
ol & BRI Zlo] WAH FAR R, ol sAte] A%, Wz wol
oA hje] wetol} ofg mrh wlwsigon), @l wu .3
24 wols} w2 Bojolqe] Aol 2 o)zt gigich & EJH
of HAEL 18404 e Ak ngo] wg Bom, do] Hx
AolAe] HE wlgo] Eth AAgel MY W, Jof HAEE MF W
sl getizion), @l HApEe 1 get ulgo] va wgth Fago
53 ), A AP Hge] ¥ AL T HH 5N BT wAHg
g, FRg olxe] A% w&e do] sie] WaolA A Yepgth
S, o] A Lo GF3} o] nAA| G F HE HelETh 23
A7} o] sRelAA AabAl Uehd 21 o] ske] A 23 ol o] F
of W2 TholE WEY Wole Sl REE Aol 9171011, w123 golo
A hiel wetel Z7h8A egkd el Z1Qlgt £
o] 287l SAH BAIS :

<l
2

ol
(o

-~

o
o

>2—l

3 oda) @o] RS
23 omz 28HA /g B}
sEelA] ARATT AR 5 Ak we olFe] i AW mge] Aol Fol
o} @olo] Sl AN HleAe] HololA HIEE Ao HlTh #o] 3}
g0l FRE QoA E AF ABF AL B2l A WA meo of
s} AiHow da] fEolt. o]dd Aolse Lo w24 )

ol A BHIFHJTL AT = Aok Ty AbHoR 15dAM /o] HAF
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Hlgo] Hre A HlgS A9 HA3E0] h/Y 43 9 &g mA= &
I, ARS dollA h/7F B HIRsHA AdEE A 2 old AgEe BEH
AR 25HANA 1 ol E S T Urth
AR, g Oi shatel Fo] shapell A @sto| A ERG ZolZF HRAH AER
A AsoA Bt E95tA UElsthe de L1 o] 34384
AAETOE S84 Aol TAPTE Ae AR A3 Y] HlEollA
© 7 A 50l o= AR AolE BYou, Holu FA AR 2 5F
o] A fFou|dk AfolE HolA gdrh Ty HFHA A
ANA UERG zfolE9] A Ax F dojoA Yehbe 5482 5A49] 7]
< T ermg L19 o7l RIEA] 83 AHdoAnt dojdtha AES
Welrlde i FE7 ok
o] =&o] kA1
A o] /h/e] AF ol AAEE HHHolgke AS AFsAth =4, /e
A FFES FAHS Zolg AT F Uv A Je YHES AASATL
AR, L2 sAFE2 L1 sAbsol vlsl] Sl sty welgitts 2s B
th L1¢] o7} S84 A ¥yl oy}, SA4TAQ] AdAARE o= A=
dojdti= AS BT
o] AT AFHYL £& ATE AT AL o 2o
AR, 4@ o7t 7] ARE AFEHo| Fo] AL} =l At L2
/H hiE F4sH deHAqT 53], d=ojd F3sA Fe o FAE
2 h/E 3N 7IA koAl [h/e] WFAdol o FEHAY waA Adx
sl FE2E iAozt F2A9 w3t 3749k [h/ A ZH(perception) A3 -&
AE Mo & Aot
E7, 7129 ST HIHA ET M/ dFHezE EAT A9
A e AEEA - D) g8 Aosted AVE A o]|d o]

Lo
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w2 (1989).

(1996).
= 7] (2014).

= (1998).

o]

o

o] ¥ & (1987).
o] &g (1996).
d43] (1998).

(2003).

733t (2007).
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@sto] o] Sigtel eju] o] WA thek 2 Bk Yol
ST, 33, 180-193.

gole] gol Al 2] B4 Fololns, 1009), 177-190.

SATAEH o] S8 AeTighal ek AARRI=E
TS TN AFESA}

FFojsl ARolo] Uk el S84 5. HiE HUHHI,
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1ol A ok [le] U@ wla nL SelgdT AsY,
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A F=ofe] g5l Bek 1 Aokl 2l WE A% ofgkaT

o] 54938 EstA},

ddizole] 5 ok EEAgde] Ak AT ol A
St AALSH =1

HAoTole ‘5’ o] 3} 2}

Zopst get@ gl A AT
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1=
ne

1. do] /n/ AF wo] EE

GOl s W N =

10
11
12

13

14
15
16
17
18
19
20
21
22
23
24

It’s my fault you rest in unholy ground.

Primates have prehensile, greedy, hands and feet.

They did not comprehend the significance of his remark.
To wait to see the results would behoove us.

Be sure to preheat the oven to gas Mark 6.

Sun light reflected off the roof of the greenhouse.

I have an important conference at the Manhattan Hotel.
[ called the hospital and the firehouse.

[ thought you were just a rich, old blowhard.

They helped design new buildings in a German style called Bauhaus.
His drunkenness was bad that he went barhopping.

It can be found living in the Sahara Desert
Dolphins breathe through their blowhole located at the top of their head.
And T'll tell you how I feel about prohibition.

The killer wasn'’t trying to dehumanize his victim

This means that the user can die after one inhalant use or after many.
He often arrives for work ahead of time.

My heart leaps up when I behold a rainbow in the sky.

He lives in Oklahoma with his parents

[ talked to Muhammed again the other day

A young man and a young woman were sitting behind me.
When a prisoner escaped, police began a manhunt for him.

He wears boots made of cowhide.

The waiter of that restaurant is inhospitable to customers.
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25
26
27
28
29
30
31
32

33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
ol
52

He is totally unhinged from reality.

A sentence that does not cohere is hard to understand.

Today is a historic occasion for our country.

Air conditioners do more than just cool the air, also dehumidify.
Did you reserve our hotel room, yet?

He introduced himself.

My heart always told me that people are inherently good.

This mystery book was coherent from beginning to end.

The Last of the Mohicansis an interesting, exciting, if not
over-dramatized, read.

His family worried about his unhealthy diet.

[ control my wheezing with an inhaler now.

Chips Ahoy!, Oreo cookies and Snickers made the worst snacks.
He was born good-natured and will never behave rudely.

She has a comprehensive understanding of the subject.

The type of material used to coat the manhole.

He thinks the people will be unhappy in the future

The killer perhaps wasn’t trying to dehumanize his victim

You can stick your legs through armholes or wear a shirt as a skirt.
[ would rather be a musician than a cowhand.

Doing scientific experiments on animals is inhumane.

Cathy planted herself in the company.

Do you think racism is taught or inherent in people?

Capital punishment was regarded as inhuman and immoral.
Innovators didn’'t want to face the currently constituted behemoth.
The oldest and best-known Web directory service is Yahoo.

If you shouldinhaletoner, consult a physician immediately.

By the spring of 1974, Andy Warhol was a superstar.

It is too expensive to do the Mohawk every day
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53 This book is beyond my comprehension.

54 Many different types of fish inhabit the area.

55 Will you please unhand me?

56 That couple has cohabited for many years.

57 Man’s inhumanity to man knows no bounds.

58 Drinking coffee can inhibit brain tumor cells, Lee stated.

59 The time in history before anything was recorded is prehistory.
60 Another major issue is employment and social cohesion.

61 Some people lived in caves in prehistoric times.

62 All sounds make an echo, and many sounds create inharmonious effect.
63 He lost most of his inheritance in the stock market.

64 It’s time to prepare the nuclear warhead.

65 It describes yodeling as the call of a cowherd.

66 The whole team works well to give a comprehesible viewing.
67 He reached manhood after he finished high school.

68 To cost somebody will be a foolhardy decision.

69 The captain accepted the cup on behalf of the team.

70 Too much salt will dehydrate your body.

71 [ have one mohair-wool Scottish scarf.

72 In the show room the vehicle is parked.

73 Never drink alcohol in broad day.

74 It is a value that should inhere in our Government.

75 [ hope that the inhibition is not too great on our office.

76 On my journey through life, it was suddenly unhitched.

77 No one can deny the coherence of the argument.

78 Check to prohibit users from choosing their own home page.
79 His children will inherit nothing from their father.

80 My last warning was last unheard.

81 The second cohort is being driven by fashion.
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82
83
84
85

The police found videos of terrorist attacks and beheadings.
He is the oldest inhabitant of this village.
It’s time for this old warhorse to be put out to pasture.

Its headquarters are in the Bahamas.

2.

&0 W A 9o 55

ag& AWk

1,]3| 3]

&)

g 4 &l

rr

AR gl BT
2
vhth B vl A4 BAAAY 298

R

o
an
‘#

o
HH

mlm
&

=4

£

U‘I

ojoF7

= Akl o gl el e
2ol o®l YrtelE MEFIAT AY WA £ =1 Lo At
g7t vl oA dFE WU

7okl e eof b wd 2US vk BT} oA 280l

Zw obiE AT deMe s ol UEe] suES AUt
g2, gol, EvE, $2d, ¥ 5 271 siE dute] dopduyth

6
oJuj AZE Ful kAN AUttt Eo] HUE T obFrY
7
S ool e WAW Eo| HA olFUE d@H Lol AFUrh

A AR E WA AATEE o

©

- 141 -

Collection @ chosun




I ok el A= 5’3‘%‘25} =g WAL AsH 2 W E s, ¥ ot

11
gl A = —o] ek Yiols W AUItE UnE §3aAw
12 13 14
U 2ox AU g s WY ol Mgy

15/16
Srpol A HjEee] Wolx B wie wWylHew B AUzt o

dgo] oml 2ot nMA L AT EE BRHAAT T2
17
Ak wol B¢ U] Aste] Ful oAU EE AR YTt
18

St JHEelekE B9 e Yl $HolE uE FHmos ¥

o ¥ eyun.

gupao] Hol ol Eoluw U sl2de 47 B A FUth

aHH F ol Fof Jd AlEol A =4S X A HuEen ¢

pic2
2
ety
\m
o
il
k]
e
9
il
2
o
)
)
N
rir
e
=2
N,
i
rhr
o
fu
)
tlo
4
k1

AU Fgels 7 AW dua § 2 glo] WiE Wit ¥
22 23 2
5S FAY old & Bl Eof =Y HE nigtREA  “of,
5

2
AlEEr” & gy,
26
P S Ful AWrt EAA 9 A et xS F4E0] Ayt

27 28

ok

- 142 -

Collection @ chosun



v
b
)
ol
flo
T

54 B 2o ANA &9 -9, B E A A0

T FAAE Fw S Pl Bu F74E0] SN = o
29 30 31
1, ke obd & Bzt SHAYE gtk
32

hgol o yrle zg&APUL

L =rns &&%o= A IS AVE FUG
35 36 37 38
AT olo] 52 BT /SRS wton yirfo] grol FAe} &0t
39 40 41

2718 A2

dor ¢ANT 2744 ME WAe Aitew 93 Soi7t Al

e AAE oA WA A7Eel Hol o AL A ofv]

UE olmgke g ¢ S ojr] zkth $hk” 1 URekA gl
44
SN 2ol & YHew Bo| o] Ydle] Wuje e
45

- 143 -

Collection @ chosun



ol AT AUTE EARA Y ol AX Y WALel 7hAE o] E
46 47

Agol b= dgol A gom AYrte FFFIU
48/49
AR G FUA o] BH AR ofolEo] Bel9}
50

51 52
ghol” AU M2 edo]’ RN Aee APYT

S o AU = ol FEAl B2 ofokr7t = W el
AAle ekt B2 olopI7F A=7t8.

v} B 1§ o} EF Agol Jl4E B 523

ol Ze 4kZe] eirolel oMUz} A Yol L,
2 A Uil ojuyrt ol AEYEUE @A

58
OIFE REA LFols AA &E oHUE ZinEa

‘o Anir} ok eME A7

7Heo]l 7ha 2 Bal ZolgkRe] Wieles AFEe) Ede] &

oAU

So] T}

715 3 YUY E A4 dYe 2T 2d Byt

TAlE EH]

71 N&AZYUTH od7)# 7] metEo] o] 921 ofo]EL AmE gL
gt B A%, 4o Y3y Ve 4= dojEn ‘Ad HA 2

kLTt
2 o Qo sapolels 1yt zholels| A7) Wl Eolz

ARFUT

m), “ojEol, it [ Wl B Lojek Bkn Avk Haelsh v

- 144 -

Collection @ chosun




&27F Holga.

AMUYE ot & wd ZFol= oHUFUHE WU
59 60 61
LFolE A 2B AT avt & Do FaL gkl g,

‘Ol F-UHEL Fhob AT
62 63
JRe g ohd Bgol syt
64
5@ ool AW Svtg T 9= Leigols.

o Bl efolE HAZ TFole UFHAE Tt oed
65 66

Zol= =72 Y-8 HoriH A eroldAl &Thea AL,

o] F3 eFolEe F £g ow “Fud, A5E =94 A B
73
olEs Wy FAL!" sta 78R sl
74 75 76
obZo] W gkol s,

gl
al
o
=
off

- 145 -

Collection @ chosun



Collection @ chosun

78
ol E IFo|x FHo] IYEA VIEE 8.
79 80 81
By, o] IFolAE FolES UEHFAHSL, o & ¢
82 83 84
a8 sFEolA T Fol=o] yEHYgHFUTH
85
IFol= IZE HEALYY FolES Bl QF0lE Eogtol 8
86
AT 305 H FF sEE P/ FolEo] A §F &
87 88 89 90
A= Aol 8.
ZFoloA W FAa FolEd A FolEolAAEL.
91
I % 32 St 25ole 39 2ol o, emes 2del], v
92 93 94
S FAL3E AL ddol HAFYh
95 96
- 146 -




	1. 서 론 
	2. 이론적 배경 
	2.1. 전이와 보편성 
	2.2. 음성학과 음운론의 경계 
	2.3. 영어 /h/와 한국어 /h/  

	3. 영어와 한국어 발화 중 /h/ 실현 산출 실험 
	3.1. 산출 실험 목적  
	3.2. 산출 실험 방법 
	3.3. 산출 실험 결과 

	4. 영어 발화 중 /h/ 실현 
	4.1. 영어 발화 중 /h/ 실현에 대한 카이제곱 검정분석  
	4.2. 영어 발화 중 /h/ 실현에 대한 로지스틱 회귀분석 
	4.3. 영어 발화 중 /h/의 음향적 특성에 대한 회귀분석  

	5. 한국어 발화 중 /h/ 실현 
	5.1. 한국어 발화 중 /h/ 실현에 대한 카이제곱 검정분석  
	5.2. 한국어 발화 중 /h/ 실현에 대한 로지스틱 회귀분석  
	5.3. 한국어 발화 중 /h/의 음향적 특성에 대한 회귀분석 

	6. 논의 
	6.1. 영어 발화 중 L1과 L2의 차이 
	6.2. 한국어 발화 중 L1과 L2의 차이 
	6.3. Maxent Grammar Tool에 의한 분석 결과 

	7. 결론 
	참고문헌
	부록


<startpage>27
1. 서 론  1
2. 이론적 배경  5
 2.1. 전이와 보편성  5
 2.2. 음성학과 음운론의 경계  12
 2.3. 영어 /h/와 한국어 /h/   14
3. 영어와 한국어 발화 중 /h/ 실현 산출 실험  36
 3.1. 산출 실험 목적   36
 3.2. 산출 실험 방법  36
 3.3. 산출 실험 결과  44
4. 영어 발화 중 /h/ 실현  49
 4.1. 영어 발화 중 /h/ 실현에 대한 카이제곱 검정분석   49
 4.2. 영어 발화 중 /h/ 실현에 대한 로지스틱 회귀분석  72
 4.3. 영어 발화 중 /h/의 음향적 특성에 대한 회귀분석   87
5. 한국어 발화 중 /h/ 실현  100
 5.1. 한국어 발화 중 /h/ 실현에 대한 카이제곱 검정분석   100
 5.2. 한국어 발화 중 /h/ 실현에 대한 로지스틱 회귀분석   105
 5.3. 한국어 발화 중 /h/의 음향적 특성에 대한 회귀분석  109
6. 논의  115
 6.1. 영어 발화 중 L1과 L2의 차이  115
 6.2. 한국어 발화 중 L1과 L2의 차이  123
 6.3. Maxent Grammar Tool에 의한 분석 결과  125
7. 결론  128
참고문헌 130
부록 138
</body>

