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Abstract

This study aimed to explore the phonetic effect of L2 on L1, focusing on coronal fricative consonants in L2 Korean and L1
Mandarin Chinese. In total, the acoustic experiments had 36 participants and 24 Chinese learners of Korean were included
in the experimental groups, which were further divided into beginning and advanced subgroups. The control group
consisted of six Korean and six Mandarin Chinese monolinguals. Two acoustic parameters were analyzed: the center of
gravity for the three positions of the fricative and H1-H2 of the vowel following the fricatives. The results of the
production experiment showed that the Korean learner groups had L1 fricative consonants in approximation to the plain
fricative of Korean, which deviated from the norms of Mandarin Chinese monolingual speakers. In particular, it was found
that beginner L2 learners also experience an effect of L2 on L1 phonetics.
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vt g el AtE AgoA Aol <3t Al
k2] HAKLI1 acoustic deviation)E HASFATE A+
2o AFshs w=RAH o AT ZEA
AoE, o]F4 Aol Aol FESAE ol
OT(voice onset time) &= =J3I¥ty. 54 23} =
of AFe= vl 9o e VOT7F Tl oloj#ir.
o Folxla, wsrel AFshs Zagale TR i
o5l Gddojxtrt dojxlek Foi9] i T
Hoh 9 71 VOTE 7FA&=d), o]t xjo]7l Zekaqly) v
=2 Aldefel JFE & Aoltk Major(1992)= Hehd
of AFshz wl=le] BAS VOTE AR, v+l
g5kl 3 EdS VOT7F ©hdlojalrnct gopsithe AR
= 2ARY Bkl X750 YE VOT(SF 20 ms)
= Fol(¢F 85 ms)ell HIE 43l -], Majori= ©] O]
7b m=le] B fejulgt s Fs Bolt
3T Pavlenko(2000:179) A&l te] A FAE
EUZ Al1dele] 34 \apt Edshks Fs A A
o](borrowng transfe), <% (convergence), 1°|(shift), TF A
T4 Zo](restructuring transfer), =70 AF(LI1 attrition) &
Al 7R ERESIE o5 Allole] gt A2l
dol AEE A= AT =R dolE TR Ed
=tk F2 AFEE Aol gojgl Aple] A~
H|Qlo](Huffman & Schuhmann, 2015; Lord, 2008), #|1<1¢]
Jolg} A2sle] Eoj(Ulbrich & Ordin, 2014), #1¢1o] <
o] ¢} A291o] 2 Aloto}(Pavlenko, 2003), A1) FAlFolo] 9}
A2elo] A5|210Y(Guion, 2003), A|1¢10] SUoje} #2210
G ol(Leeuw et al., 2010) 5] 3Tk

AT lolg Al9lst Z]EF Xe] dojE digo® W
¥ AFE o] Ao s Atk EFEFFo|(Mandarin
Chinese)9} #AE AT U2 o8& A Aoy, &
A= Foloke) A AES thEUThJiang,
2008; Zhang, 2015). $h=ro]9} ¥ AFEE Chang(2010,
2011, 2012, 2013), Kim(2019), Cho(2023) 52 #& & Utk
©]% Chang W|=Ql gh=o] Shsats tifow, g

VOTS} F3RE29] Fo, ¥HE B4& F3 ¥ 7K Sa%
FS|

ol & o rr 2 |
[ o o I 1o 9
< oll o

o o

= =
o A%

g5 25z E=old] s VOTS FES-9] Foo
FEsHA Sk, ol FEl ARlelsse] 7] @
AL A1dele] &2 HxHacoustic deviation)”} HAY
g 4 oloka FEselch o dolrt Apde] sk 27] w
AellA Ao e] FA 5Ao] 7P s Fadithe
A7 &3novelty effect)S A71EATE EAZ A2¢lo)r}
Ardofel] mAE= G 54 o S8k o] /NEAA
=97t ok, &< AA FH(systemic level)oll A 25t
= 7HdE A28k Chang(2010)3 Guion(2003)2] 17
A olFdeixte] Aldel BEES AlEAE(first formant,
F1) #ke]l At o® apdaigivt. 252 Fl s EgAl
7oA 1 1A dEetsithe 2l owgith Chang

o] ANE Alde] B5o AAIA AFs(the systemic rising
of L1 vowel) olg} "g1datqlrt. F+ Aol olFdoj=p7}
g5S A2do] BE S5l Alde] BE BF5Ho A
< FHY FAESO)(mid & low vowel) XL FA L
< RS vlE] AU eE &2 F1 & 7HITh o]
w2} Changs #210lES oA 7 oo B 55
b F1 38 #ol7t Alide] 252 AAA s st
Zolel F43t} Chango] 83 /NdE2 ob4 ohekat A
ol AF AFE T ASS AXA ZH 18y IF
QF AASE A Sk Al1A el tigk A2de|e o 7t
A 34 &Zdel giEl] o]24] HE A== A

A €197} giek.

1% Ardofel] thatk A2glele] 7H m3tbel
s P4z vErh oo Fupagy Avpdgd
U 25 AA A FFAY difgle] FEstE 540l
7] w&oll, AAAZA gt s shgsle Sl=elelle
F5 o]t w2 waoltk 53] 2=l #=ol
o] 7 AzupEgT 25 YACA t&se 287t s/ 3
yut EAEE] wiZell, Tl SAt dheole] T ompz
=< 5% BHA o e anpl 2
Zlolgt o gsict, kA A2glele 54 FHdel B3 ATE
S O AR dol, Bge] Fo XHE 5o 2% o
MNES AT o AT Alldoio tidt A2dde] g
FaFo] thekst S8 TAA FHE F UvhE SHE A
Alah7] flste], 1%Eeh & g AA] A whEEe] S5t
T FAZTAT BAFHel disl A stk sk

o
(subglottal pressure)®] ¥, ©]

cavity)©] 4% oA Al oR ok BHS Aol ot
e Aol dgebr] wiEel, AEskitol ddAow
yt}, 7]12] F7Naspiration)?] & -5 A F wpES 7H
TR SA4A Aolty. A2 AIFHTE E7HA mhE A
(friction) © & o] Fo1 & QAL HE2 vhE A53 B59

o
AlFE A5 Arolell FElgE 714 ko] E@ghoK(Shin,
2015:238-239). 12fv} AF Aol uf
#7124 ko] TEAEZIE Sth Yoon(2002)14
fs*a/= 13 ms8] 712 o]l T 7RI AR Aol
3 US| mhEete dgelA B gske vk Agt
2A, 714 252 AR FL& 55 wAurbEA 2
gt} oleldt 540w Qi AFER A nhE 71
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gHow FAFH Joo] AFTH= Aol AUk A 1
BE A7 S W, T A zebEge A2A TS et
/e*/Z Al Shin(2015:242-243)0 W= S 5%/

le¥= Ao oldA ] EXEelA ztol7h %%Hl, FA= ARt

of nlsl AR W FoE GAelA AF AUATE JFE
ok B3 e A 71240l Ok@r}ﬂ‘ﬂ/ﬂ SFHOR B
/e*i/9} 77 RTE Yoon(2002)l X B /s jal B
oA 69 mse] 714 F7to] FEIAINE, AR dellAE 7
2 ?-7]—0] 7 msZ 71—_/}_?‘5]—\:}-

N d

-8}1, 8] vE Ba Felx
" {i,y}). Eom(2016:101-102)°1 Eﬂr

GFLOH A xS HE ot °W>°ﬂ*1 % 1 =7] Wi
o SJrAor S Al o wEEof Frth ol <
Aste] ZFEFTO 5 ASOR, e ARETNSORE
R 5 Stk @ EFEFEe] s 714 Rte] Edst
A gom Aol AFETE vl A vk AellA d=e] 7

253 FARE ol Utk Yu2008): #F whERel S
A& dzst] BFF70) /572 Aot dre] A /s¥/3)
A h/ 3]

o A7t Ankal vl

1.2. %ﬁ%’? FASAH I T
Tk FAIS A (center of gravity)> T3 A EF o4
o 4= 7} @F © T goE guisith Fa FAE
AZ 5 ATl mHEEe 5A4E otk 8% &
g oA F shuolty 2 vbEE 2 Al A7 (front oral
cavity)®] F71¢} #o] Qlokar dejA ok Y] k%
oAl &l Falo] dojuf Aol Fold Fuprol FA
FAHo] FopAARE W= JujF oz 77 FFeA 3
o] Fol doji} dAo] woiAw Fakre] FASA o
Al At o2 rolxITH(Forrest et al., 1988; Gordon et al.,
2002; Jongman et al., 2000). T35 FAIFHE Sharoe]
S AepEEs TEshe l oA Fo%k 5% o
Ag ATttt AgAT= oiFE Aupdse T4 F
o

N

d

Z3lo] Hulaeneh Frha Bigth Lee2017)9] S8
Ao =W HupRg AupEEe] Fo FATA B
Z}z7} 6,236 Hz3 7,724 Hz=Z YERATE Cho et al.(2002),
Sung & Cho(2010)°IX % ZnpEts2o] Fobr FASA w2
HBE B =0h Cho et al.(2002)S T mlESS w53 u
AEE AWk AE 757 £5 2ol7b Tk FA
A gk ztelg wbEoldl Zolgt Atk 18a AE

rlo

71Tr4 E% 2ol WAL A7) Akl A el Aot
(7ﬂ ~) %@ol ot at3th Lee(2017) Hupzks
A

| T Bl olE Aed

FGE st A

(Blling)3H= M =7] Fejrh pepdrhs A
o 53 BuEEl 714 $e FoE RATHE 3
],

=4 [e]
T 3,545 HzZ 7ZvFzHS-9] 7,049 Hzo} vlwsle] Ads &
Zog 7ha3lg) o EEEolo T npEke 7+ A7

o] A7} 5 A elA Aol Ar] FIpE FAFTA e
2Fol2 UERATE  Svantesson(1986)2] ¥ =o] w9
S FASA B0 = /59 HiF 6,006 HzE 3
I 5381 Hz9 /o/RTtt ¥ =t} Lee(2011)NA % /s/9} o/
Fag FAFA B2 ZH7F 9,020 Hz9b 7,009 HzZ2 A=k
oA o] & T FASA #tol vERdh

-3 (phonation type)> =8 oA Lot A
o] xEA EFs VAt AF SR AT

e

2L JN Job 2

FEes tder APshd, F2 Aed B4 F3F4
B0z Vm 4 Uty AAle] tEAQl o g= HXA

34 M (electro glotto graphy, EGG)©] Qlt}. $A= X~
HAEHS o] &5 BA oIt g ATtelr &3] AHgH =
WS AWMA viS(first harmonic, HI)Y FHA S

(second harmonic, H2)¢] ZZXKdB)E AAlsk= =HElolth
Stevens(1977)- 7 Wi 7+ XZALE o] &ato] WAEY A~
MY SAS AU, HIE ke AR AT
(open quotient)s =4 3h= A 3Eo|th HI-H2 #to] 2545 A
b woeha Aidos e /R Alelithe Ak

= whdskEt, ole s el Rl w411 &g
(breathy voice)oll 7M4Tthe AS Qujsith. HI-H2 AAME2
ARl Jidoltt. Al 71Ee] §l7lel, Wk ofH &
28] HI-H2 gto] Avka s 1 A7t REEA] 54190 &
gty g & ok ovk T Sl vuE S8l 2
3 E’all AR 7ed g it ghgo] XxwbE
=9 A§ Ay ow HupEgo] TR JolA HwpEs

Hr} Eﬂ z—% A MEAF7E eRdTh Lee(2017)2 7 7}
5o TS AFHROA HI-H2 #hs S73tsie,
Aupdgat Bepdee] B2 747 516 dB9E 12.05 dBE
et Cho et al.(2002) A ‘g 29 AF Tfoﬂﬁ
BupEel Aol ARG

thar ek ok o] zpol=

o 7@k W EAo] yehtal, AvkEse SAESE
Aol qtuto] 7la A= W (pressed phonation) 53 -S H
ALY L=

2. 474

AR ololA BEFTO] vhEgel thsl wlelol 4l
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2.1. 9 A¢
369 FAATE A Aol Fosiink f3dAE A
Al gk=o] @A ojx Korean monolingual, KM), o] &
Y do] 2 Mandarin monolingual, MM), &=l dt=o] &5;
Al deolth KMt MM 242} gh=ol9) =018tz
oA ZF A 7+ e F 129 og FA o, dY
ZdMIE 5:501thM=28.7, SD=32). T}l o] Ak
Al Sheo] g5 7|7k el whel 2385 2K beginning
Korean speakers, BKS)®} 11585 A (advanced Korean speakers,
AKS)Z Yrrth ARKBKS)= F= Fhi8hw(Fudan University)
gh=ola} 1, 28hd gF-Ajolth. BKS TAAES gt ¢
st} 7 gheof AlZbskg o, gkl A {8l
73‘510] a\:]_ O%/"] 1013:]31]_ 1/]—/\-] 213:1 i 1213510] 7%}—7]—-3]—91@
(M=19.8, SD=0.8). TAHAKS)E = zﬂ% gl é&% gy
713ke] - 5do] Hom, g A
TS skl QA3Ith AKSY| R
Ao AAE 7 9lon, d=ld s A%o] b
0783

stk BKSSF sdatAl 44 10

sl2s 0
Sre=

ol ABIATHM=9.6, SD=44). A 1 Froi9} Fato]
9 gE o] 9a0 WHEE A BAG] A5, AT

o

A
A Bool 5% AP AL Aol )
| @zols Fo) 6 e o
SAST AP $9 A9 3
A WEE Fol/] slete] EFFTIZ AldelE AL
sol, A9 Welg AgSA R SEakA 2 A

gz etk BE @A ojw et Qo] o

E 7H3 A ek

[

22. A

Awols EEEwole) 284 oHE BARL AH8T

THE 1). 5% S 4(target syllable)> AWA Sdolt) &
229 ol Ae AR Ag AL HLEE WAL
2
01

207 ARE /a9 TRE f/E Attt 25

3 =
B Qzel O MRS aeetel, BE 249 4
o =9 =z
o
=

BN ] ot kl:l 32

I Lo &-1:1

2 3 Z(high-level tone, Tonel)?} =< &
(high-falling tone, Toned)Z A3} 0™ FAo] FHA|
Al AxE w2 FEXE FYsthaE 2). AixEs
B AR ouE zhe do]i2 FdEglct

13350l PR
Table 1. Target words in Korean

oo
Ry /a/ T fi/
2 /gy AFT /s"a.ta/ A e} /ehi.ta/
AFalL /sha ko/ A 5 /ehi.to/
o k) AT} /s*a.ta/ M E /e*i.lum/
AHE /s*anwl/ A 5 [g*i.teok/

E2 AFFTT AR
Table 2. Target words in Mandarin Chinese

oo
A) = ==
° fal il
E7 /sai.tgho/ B2 /eia.guo/
Tonel+Tonel (37} uF3] o (3 22l 3k
FRZ /sai.tgho/ T EA /eia.tan/
Tone4+Tonel - = = 11 =]
oo AEA AT (FEaith
23. 5 A

T FAFAY TAREE T E B4

Jongman et al.(2000)> "HES-& Al F3E TR

TS o] FZKvowel transition)2] Y] FEOZ E F,

FEL] 40 ms RN FEE FATAE
A= Jongman et al.(2000)2] AT

e
A&, 3L TR R Tk FASAHS

ool (I
odo kI de
2i lo F
(o
g
=)
by
le
mlo
£
—',J
i
O
N L
>
Hr
>}L
= (o
o
4
L 9,
o A T
=)

1o

B

-

zto|7F QlEA EAska, 714 1k EAo] F=dd
2] gh=ro] Eh5F Al1Qdofol] of@Al WA
Agtoltt. Al b 747y mpEEe] 25, 50, 75% AA
710 ® ok 10 msE EFshE F 20 msel sk
TZrolt), el WS Fal(fast Fourier transform, FFT)
ZE ke gk S A E ] (power spectrum)s RHEO] W

] :rLﬂ’O] Tyl T7ﬂ'6_u oA wpz
A

i

N
—’—|—’

o % gy

T FATA S S8kt

e A2 HI-H2 @k S ofF Ase 2
AR AL AR FRRFOIA oA 53] B
FO AFEE AR A el Akl R
g 57o] & e ofel wel HI-H2 42 7 B
ol 25% AN AABE F ARG E AREol

Hl3 =Pyt HI-H2 gl debdr] gk HIL 71259
F(fundamental frequency)®} U /IE R ofAX| =0, 1
BEE3] i B w2 71EFa 3 HI-H2 ¢ 57
of JEs Fo] TF AT AgkS AT oH A
?h Al s A7) flel AR T ARS a7t
Ao FE HI-H2 g 3%t & &
g M FA oAAl= 13 13 2t} onset, midset, offset
& 747F wpEEe) A1A F3h R RIOE, o] Al 711

= FAsth oloA= BEe 25%
AGel M= HI-H2 3e F7431ith
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25% point of vowel /a/

At

M#L
-

1 2 3

T
0  onset midset offset 0.6
Time (s)

COG, center of gravity.

T8 1. §o) BE sta/oll Al 3 RAFANF HI-H2 3 53 <A
Figure 1. COG and H1-H2 measurements example of /s"a/

A]o}(ﬁﬂ} BE 552 AKG AH C544L 6‘1]5’9\ ﬂ}f)]
(AKG Acoustics, Vienna, Austria)?} Focusrite AF2] Scarlett
solo(1st Gen, Focusrite PLC, High Wycombe, UK)E ©]-&-3}
o] 441 kHz M=% #olES 16 bit FASIZ 7] =8Ik
@A A AAAHE 23 dHolHE 47 fd EE

015%‘%‘@/4ﬁbcw gujeols, EEE
A2 “us teian OO0 san pien (= 005 Al H sy
chelth S AT FEYE ZRE QAR 7
J=% AT AFHoR 242 9AF La0ne] &
%% AN K Korrean: 30 subjectx8 wordx2 repeatx2 context=
960 tokens; Mandarin: 30 subjectx4 word*2 repeat*2 context=
480 tokens).

TIrHz) 9 ¥lS(dB) #b2 57 praat(6142; Boersma &

3.4 A 7 o) v g

[s"a/ 2} [s*a/oll TR Fuba=

Weenink, 2021) ATHYEES o|&3lo] AE o7 FEa9rt

R studio(4.4.2; R Core Team, 20245 F3 FA&43t 718

T2 Ak, BAVMOEE BAHEMANOVA)TH ARF
© 2 Bonferroni 7S ARSI

311 g5 4
gh=o] Azmparg o] Foe
AKS®| Bt ¥ERAE E 33 2T On, Mid, Offs 7t
ZF wpabg o] AL, AR, SRS 7RI
gho] Azmpakgel igh Al Jd b Fak FAFA A
ol fFeFE 0.0010014 FEE Row e THF=47.144,
p<.001). “1&L} o] Aol T sl Rl wel gk
th AREA A B B0l Al e 3 2ol #
,]o}x]w(p<05) Al Bg 3 u|gk zjo]7}b Lyet
A 9F=THp=1.00). 4 /
J%E‘ﬁ A 7 7 5RE B 5 thad 2). A
2 A HE 2% HS v FEgtelA FAIFAe] &)
gal= o] Atk KM o Sl FASA
o] 6,138 Hz, =8 7710] 1,967 Hzoltk £8 770+ 7
Adom olfx ?ﬁgi “’71]2“4 Ag ae 714
mpae

FASA] gk KM, BKS,

%
34

Aol fro

:rLzl- 7 ﬂ]xn }o]# TT,HT 0.001°14 {23tk
AKS Al FRFRIA FAFAHl Stk St
k] BRe 77 4352 Hza} 1,829 Hzow% EEl

FAFA B} EFAZNES: He)

Table 3. The mean COG (Hz) of fricatives /s"a/, /s*a/ in Korean for the three groups

A e Eé%./sh/ 78‘%./5*/
On Mid Off On Mid Off
Jal 6,388 6,138 1,967 6,040 8,665 8,687
KM (2,142) (3,178) (844) (2,755) (2,027) (2,670)
W 4,664 5,511 5,008 4,743 6,000 5,811
(1,699) (1,207) (1,184) (1,878) (1,360) (1,423)
Jal 3,565 5,064 3,471 4,149 7,116 5,178
BKS (2,287) (3,126) (2,732) (2,233) (1,979) (3,014)
Ji/ 4,405 5,765 5,223 4,628 6,029 5,461
(1,943) (1,955) (1,796) (1,850) (1,700) (1,796)
Jal 4,044 4,352 1,829 5,159 6,675 4,562
AKS (2,745) (3,342) (2,109) (2,615) (2,968) (3,496)
Ji/ 3,909 5,343 4,618 4,373 5,755 5,106
(2,245) (2,205) (2,189) (2,234) 2,117) (2,067)

COQG, center of gravity; KM, Korean monolingual; BKS, beginning Korean speakers; AKS, advanced Korean speakers.
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ETIIME FASA 0] 7HASIth AKSS]
Hz, TE77t0] 4,562 Hz
ojth. F Fz+ 7+ FAIFA z}Ol«L— 2,113 Hz= FoFF
0.05°14 felsith. BKSS FAIGA A Avkst A S
Btk 313 TR FAFTA Harol 27 7,116
Hz$} 5,178 Hz= 1,938 Hz® Zpo|7t Qi) 7 7%k 3b Ajo]
v TARCE AEE] Fstthp<o0l). 7 gEAr ek
2] KMO AS srale TR A FAISAe] Fast
A gkom, FH Fulgh Afolp YERA] ok
(p=1.00) (Z1¥ 2).

%
1
1o,
ofN

)

fl

AKS
12000
9000-
6000- 3.
w
—~ 3000-
T
= 0-
2 12000-
© 9000- l%_l %l
c
6000- =
w
3000- é
0-
on mid off on mid off on mld off

proportion of fricative (window location)

COQG, center of gravity; KM, Korean monolingual; BKS, beginning
Korean speakers; AKS, advanced Korean speakers.

19 2. KM, BKS, AKS 7t &-=-0] X & vp2-g /s"/ 9} /s*a/2)

Zo 5AFA W
Figure 2. The COG values (Hz) of fricatives /s"a/, /s*a/ in Korean for the

three groups
sk i) B BAECAE Al A 2 Fov)st Fake
Alsi Zpel7b Ve A] 9k thp=1.00). A7 A =
= Z7AM(two fricative categories, three position) Al F&F
T FAFA Aol JAl FoBHA AUTHp=1.00). /a/ E
A vlste], Al Juelx FEHoE UEEeE 5AS
TR FAFAY a7 FEHAA drks FHol
Fre) vlE FETRINA A

A Bl ot AARGAR, ] F T b Aol B

Aoz B FukelA FshA] R kthp=1.00). = /i/
B Skl B 7147301 AL ARIAY ofst =i

o
)
2
>
ol

5 o /e*i/9F FAFAY] Mo 5
ek $AFCEE Al A BT ES e e et/
o] FASA Aol= FE8HA (EtTtHp=1.00).

1:1:1
N
o
il
2

= = & AL TS fsai/ 8t feia/©]
?ﬁJrT FAFHE 24 etk MM, BKS, AKS9] ¥F5
R Tk % I RERAE F 49}

2.

7 BE2F 0] vhES- fsai/2} feia/ol THRF k4=
RAZA B EERAHDI): H)
Table 4. The Mean COG (Hz) of fricatives /sai/, /cia/ in Mandarin Chinese

F4.4 A

for the three groups
et /se%i/ /sia/
On Mid Off On Mid Off
MM 5,346 8,125 7,658 4,222 5,540 4,982
(2,697) | (1,476) | (2,488) | (2,031) | (1,328) | (1,777)
BKS 4,753 7,712 6,141 4,596 6,671 5,535
(2,172) | (1,494) | (2,595) | (1,751) | (1,397) | (1,989)
AKS 6,433 8,397 6,564 5,542 7,107 6,101
(2,210) | (1,778) | (3,222) | (1,687) | (1,261) | (1,830)

COG, center of gravity; MM, Mandarin monolingual; BKS,
beginning Korean speakers; AKS, advanced Korean speakers.

FETHO wpEe Fuk HIZ*‘Oﬂ tjgh Al Ao
_ﬁ_
%ﬂ%ﬁ T ool 2 ASAE a9 9A FolE 0.0010014
Jed Al et ool Al 91A 7 At
fFFE 005004 FrelahA]  okth(r=2.072,
p=082). Al A It 7HE woll H= Aol fsaid] TR
bl BEAZH Ha oFolth MM S 3
Zke] FATA Zpo|7t Bt 467 Hz= HaFo] A 131
v oA o BF SR FATA
Zke] 1,000 Hz o] 7k23tt} jsai/e] P oA T 8k
A Q] AT fAaFol MMETE AdiFow Atk
AR A MM SRk SRR FAFA A
017} FOEA] RANHp=1.00), F FrEAE BF F 3
FAGA Ael7F g )5tk (p<.001). FHE Jeia/ oA =
*ﬂ Aty Al 92 2 AE5EE 597 FsHA @2ke
(F=1.084, p=363), Al A%k 7k on] Q= FAZFA o2
WA ST LE 3).

AKS
12000-
9000- %
6000- ! g
—~ 3000- :
g ! i
= 0- 5
2 12000-
© 9000-

5,
< s (HpEd PR
3000-

0-
on mid off on mid off on mid off

proportion of fricative (window location)

COG, center of gravity; KM, Korean monolingual; BKS, beginning
Korean speakers; AKS, advanced Korean speakers.

17 3. MM, BKS, AKS 7& EFETTo nHE S
F FAFA WL
Figure 3. The COG values (Hz) of fricatives /sai/, /eia/ in Mandarin
Chinese for the three groups

/sai/<} /gia/2]
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o 7 <loje] Fukr FAITA WA AduE te 2
o] @oFgt = gltk A, KM H5 /shais 7|AA SR o]
AR FR A FAITHe] FH3HATE Lee(2017)2] A
T Aztel o), iha/ell E-E FAFTAL Aot 7144
T} A o] 9lo] melth 71Ado] A FdIA &

/Y Ao FRTINA FATH] TR gt
A

UEhA] Rkt A2 FAISA e 71449 A
=

714 & skl g4st A3p 244 17 (hypercorrection)
o] Mgk Zlo®m Rtk AA, TR FAFA 3

BRI F A A il o] FRTFLNA FAFA
o] A LaFYAT, /0] FETFAIANA = FEBR 7
7h PRI ghokeh B MME 59 FRTA HAE

Aol Ae] sk ekskek

E

3.2. HI-H2

3.2.1. o] 24
Gl=ro %

AKS®] H3t7} PR

o

;2] }_u]-il—&

T2 HI-H29 thsk KM, BKS,
59} 2t

fe

5. M Ak 7 S=ro] whEg sha/9) /s*a/oll TS HI-H2 3+
FZARHDS): dB)
Table 5. The Mean H1-H2 (dB) of fricatives /s"a/, /s*a/ in Korean for

the three groups
A= B3 /s"a/ B Is*al
K o o5
BKS o s
AKS (4(?.269) (iig)

KM, Korean monolingual, BKS, beginning Korean speakers;
AKS, advanced Korean speakers.

o] A zulEgo] HI-H2e gt Al Hwtk 1b Ajole=
FolFE 0.0010014 H-oslth(F=26.116, p<.001). Al ek}
T onpRe 7 Aedg 53 AA] $95F 005004 59
SHCH(F=3.362, p<.05). ARFAE At F=po] kel HIH2
7} F 5 Avknoh o8kl WA whp<.001), F S5
A A gF Aol folaka kokthp<001). 3 HE
AL 7F Aolo Al KM T vhag b HI-H29) 2}o)7h &
A Hp<001), F FFHEA Ak BE FonpEs 1)
HI-H29| Jo]7} frolalA] kthp=1.00). ©] A= KM

WYRY SN vhReS Byshl TRl et

i=]
RUN
4 Aue a8 2ethe A wolFt

A, 5 3
(2% 4

NS.

word

lenis
fortis

H1-H2 (dB)
o]
—
—

KV BKS AKS
Group
KM, Korean monolingual; BKS, beginning Korean speakers; AKS,
advanced Korean speakers.

19 4. KM, BKS, AKS 7+ &=0] 2] 2vh2-E-2] HI-H2 H 2
Figure 4. The HI-H2 values (dB) of fricatives /s"a/, /s*a/ in Korean for the
three groups

EFEro] fsai/oll thEF MM, BKS, AKSS| Ht3} EF3H

6. Al 3 FE2FT0] vHEE /sai/ol THRFHI-H2
s} E2ARH(HS): dB)
Table 6. The Mean H1-H2 (dB) of fricative in Mandarin Chinese

for the three groups
e Bt BFHAL
MM 0.85 2.88
BKS 4.81 2.41
AKS 2.26 3.7

MM, Mandarin monolingual; BKS, beginning Korean speakers;
AKS, advanced Korean speakers.

EFFTTO] fsaiel gt Al Hek 2F HI-H29 Aol
)43 0.001914 -9 BHHF=30.96, p<.001). BKSS] 33ro]
481 HzZ 7P =31, MM©] 0.85 Hz& 7F% &}l AKS™
226 HzZ 7 o] F1tgrolth. AM314 A7 BKSS}
A F A" 7F HI-H29] 2ol 23] -2 8tk (p<.001).
AKSSF MM ZF HI-H29] #Fo] 9A] f-2)4=F 0.0591A4 F-2
3lHp<.05). °l& &3 MM} Hlwste] F Ak ke
HI-H27} S7HeHs A8 & 4= e 2™ 5).
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H1-H2 (dB)
IS

MM BKS AKS
Group
MM, Mandarin monolingual; BKS, beginning Korean speakers; AKS,
advanced Korean speakers.

2% 5. MM, BKS, AKS 7t EF570] u}2-2 /sai/Q] HI-H2 ¥
Figure 5. The H1-H2 values (dB) of fricative in Mandarin Chinese for the
three groups
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F2 d7o) A AzrbRee Ao

Bk, A2g1o] 24 5
ERSAR AN wwoas} 22019 215 1 u}a—g— o
o] 3 @A AP Folahaleh. 1% 241 9] FQ o] SGAVE AP EFHUIL o5 A
of el b} 2iFah it ATOZ LRI O AT B 29 0% Sl welglolxt et 5%—%01
Aoi 680 % ST o] Bols] ol PSS ABARE APk, HF AR e
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thet At A S A4 oPOﬂE‘r F36
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AEH

(center of gravity)Z} HI-H2E #2315l T} &4 A= Al 7HA 2 A2l g 5= Qlth 3, 7 T=2 854} 1151— > ot

o] FupEEo] FQ 9 7 7 $43 4 EXR(FE TN T FATA Y FA ¢ HA o 8] =2 HI-H2)
S A= AR F552 vk B4, sheo] WubEe F 7 34 EA 0] Tl e5A] A1) XEF
o] wpEE fs/ol| A LA E Tk A, T DA AR BEF ‘:’} F2 /ol A= sho] HwbEso) 543
2 EAo] M YEh A etk AE A9E v o R o] AFE Tl $hero] Sk ek gl A oj ) g
A% 544 2ol Aldo] F502 At Allde] 532 A acoustic deviation)2] T AR (=gt} 714

2 A0 o] 3 WA Al19lo] S8 WAL elofvhrhs A& Mastginh

ol Alldde] & WAf, FIk AT (COG), H1-H2, o]%<1o]

AAD(2015). Z2/ef of5). A& =EFAL

A d2016). T=50] 5227 & M2 F=FEAL

Z0}2}(2023). Al 2 o] FEANA Y Ho| @ AT TFUEH
3} 85,35-48.

* B QAT AR sy =8 QRS 54 B neslel 44,

Dae-il Kim / Phonetics and Speech Sciences Vol.17 No.l1 (2025) 1-11

11



