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Acoustic variation in the Korean liquid:
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Abstract

This study analyzes semi-spontaneous speech from 30 Korean speakers in their 20s to examine the phonetic realization of / 2/
in utterance-initial and syllable-final positions. Particular attention is given to the retroflexion of coda laterals with the aim of
identifying both language-internal and external factors that influence this phenomenon. We use Center of Gravity (CoG) as an
index of the degree and frequency of retroflexion. Our analysis reveals lower CoG values (indicating greater retroflexion)
among men than women, suggesting a sociolinguistic effect for gender. Additionally, CoG is lower when the lateral consonant
follows a back vowel rather than a front vowel, and when it precedes a bilabial, velar, or glottal consonant rather than a
coronal consonant, indicating strong articulatory effects. Retroflexion is also greater when /2/ occurs within a geminate or in
a monosyllabic word, as opposed to a coda in a polysyllabic word. The emergence of a retroflex variant in Korean, similar to
retroflex consonants in English and Standard Mandarin, raises the possibility of language contact as a contributing factor.
Moreover, some speakers' frequent production of retroflex laterals without conscious awareness is a noteworthy finding.
Overall, this study provides empirical evidence of phonetic variation in Korean laterals and lays the groundwork for future
research into the trajectory of this change.
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B AolN FEE o] 94 W Arhke] 41 4|23
44, Jo] U F=o] TE5EAUTE Crosby(2024) ol 4 &= =4
A HTH= 3% A9 9] SRpEolAA, 281 BTk
oA AESsE o= o s dEatich & A5
Ao A2 T8 g il A5 2o] sk ool Yelbstth
®2 SAA R A I E {59 EF 9 CoG Bt B £2Ak
Table 2. N tokens, mean CoG, and SD by speaker region and gender
B EF CoG (Hz)
- (&) Bt B
sy |18 652 1,934.69 353.07
~ | HA 642 1,746.29 291.65
S 14 514 1,771.45 362.01
(S
A 139 1,665.76 304.21

CoG, Center of Gravity.

A9 E 2+ X‘ﬂxu E4 A9 7} Ao met T4 29
EZ 79 CoG Bt Y EFHUARE A|AI S Alo]th it CoGE
s B, = koA 1,823.75 Hz, A& Aol &=
1,749.67 Hz= YRS, A& F koA CoG #ho] Aoz v
Al Yebgtk el weba] Al B 1 ajelr 29 Y =
Hub=d], 53 o4 k] it CoG7F 1,934.69 Hz = 7173
=7, TS0 2 AE oA #ho) 1,771.45 Hz, e = I ke
©] 1,746.29 Hz= A& B]Z8HA| Uebsith 7 w2 Hitghs
B Hehe A5 dA 0 2 1,665.76 Hz = LFERS:

-
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%2, 2414 2 el 12 CoGe A1 H
Figure 2. CoG by region and gender
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CoG, Center of Gravity.
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Figure 3. CoG by second language proficiency and gender
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F3. 438 2 A f29 EE 49 CoG B U BFHA}
Table 3. N tokens, mean CoG, and SD by preceding vowel

u EEF CoG (Hz)
e &) ot EFAA
3 370 1,765.28 298.07
H/A 75 2,098.05 329.06
1 145 1,577.15 287.74
gus N 97 1,481.13 336.59
T 127 1,696.96 285.75
— 909 1,825.96 321.82
| 132 2,061.43 337.58
A A 1,855 1,796.22 346.35
§ 72 1,834.76 217.21
1} 9 1,703.00 34.48
Ol FHES i 3 1,596.15 167.51
T 3 1,815.55 191.22
A 92 1,800.87 218.53

CoG, Center of Gravity.

BolA FA 3 Yol TS0 AdE H9=

1,8557HE, o]Fgo] M3l H-(927h)Ec}t #A 3] :
Tk A ol RS2 /4, 1, o, Tivell s E o YERRtTth A
8o YL} Uy

¢
of

).

r"n _10

32
T

& oA olTEF FRE A5
&7kl B AFol BAEY O, B Al 54 A
# 5ol o]T RS BEdS TS| R 57 Qlo] SAA
o7 HFe] ol Avt olggS BA o 23 73
5 A mee] AahS o 38 9217k glo], olgtel e T s
o] eyl $730] g ato] 4L APt aat gk
F4. 499 38 50 B2 o A3HE CoG B+t B £33
Table 4. N Tokens, mean normCoG, and SD by preceding monophthong
2n EF A "4 7151 CoG (Hz)
= o Bt B e bl
b 344 1,803.33 268.67
H/A 72 2,070.33 240.20
1 135 1,575.28 270.66
- 95 1,458.75 293.20
T 122 1,698.66 275.74
— 741 1,771.97 291.15
| 115 2,046.39 258.50
A 1,624 1,771.10 310.93

CoG, Center of Gravity.
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Figure 4. Normalized CoG by preceding monophthong
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5 FYASE Foo EE o A 3HE CoG B 2 EEHA EEAATE O Z YERA Aot} f-39] CoG #2 3 A&
Table 5. N Tokens, mean normCoG, and SD by following consonant o] 5{] 76] 730 :fL7H o 0;:_1 uﬂ 7]_;8_ _157_” L]—E]—‘J— o U% 5(] 730 ° o :fL7H o
=] 3L ™, ™,
. 25 | AWSHECcGE) | FeS AR S0 SR BRI WL AA oA
LN = — T
Uh | 8% L EEA gag ngnh 5 5 ol egol AR vhke 5 &
H 139 1,582.92 253.36 oo 6 T o N o
HH 13 1,532.22 228.07 EqL ‘TTE‘O] :ﬂ}\a/\oq’é‘ ”4’: 73‘!‘7]' s ST 9;)]\1:]' OE]‘%_;S}—O—
S sI 51 1,784.40 299.24 2 stZojol|A] Jz/9) fa/0] AMEHA J5/7) Eekels Held),
;ﬂ] ;gg i;‘;;g ;jé;ﬁ etetaa] b 7ol A dl 559 Bl e ATt
= 145 187156 | 26157 T AR o] Sl = A o)t e 4 Stk
o 28 1,875.71 196.56
S T e St
A& m 5 1:983:60 230:27 ofgle] & 6ol & T 5 EF 79 Fitsid
v 29 1,800.334 | 213.93 CoG Hvt W FF=HA= A A8k )
=l 199 1,794.94 358.98
il 568 | 185808 | 29591 %6 &8 B A5 B2 o ATSE CoG BT L REAA
= 75 1,946.13 279.90 Table 6. N Tokens, mean normCoG, and SD by prosodic environment
% 31 1,956.77 236.81
- _ = 31 1,870.06 311.93 EZF A1t 3t¥E CoG (Hz)
2N A AT > ] _
1827705 A 8 2,144.80 205.51 T h Bt EEAA
A 9 2,071.40 208.94 S o 88 1,635.89 299.85
A 154 1,950.60 276.30 ot 668 1,770.59 285.52
- 297 1,673.04 330.83 =R AF 677 1,780.56 317.81
S T 118 1,784.35 303.49 Al 199 1,794.94 358.98
= B = 21 1,682.19 241.36 A 1,624 1,771.10 310.93
A 436 1,703.60 323.04 CoG, Center of Gravity.
e & 127 1,646.58 249.18

CoG, Center of Gravity.

%% 9] normCoG7} 714 =2 A5 X377 wkag 1/
7F e w2, 2,144.80 Hz2 H#hs 71533tk XA
TN wbEE iax7t T sl Wl T k0] 2,071.40 HzZ AFSHA|
A UERsTE 1 9ol 8 2pgo] XA TSR] A9
normCoG7} AW 0 2 =7 Yl 5719 25 $1X] 7ke-ul
71 = Baaks Bk o]9} tjxA 0w e AldS /ay
o} /H/7) FE Wl normCoGS Bate 27t 1,532.22 Hz,
1,582.91 Hz= 7173 WA Vel
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Normalized CoG (Hz)
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1000
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Following Consonant

CoG, Center of Gravity.
O 5 53 A8 T4 2] Bk CoG| B 1H
Figure 5. Normalized CoG by following consonant
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CoG, Center of Gravity.
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Figure 6. Normalized CoG by prosodic environment
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3 Ao 28 9IA,

effects)”} WEFSETE oF2 €] 3

78 0] mH o] A3}E Lokt
oftk ofu] 7% S3o] Hi L AW BHE AM Bl 1,
F Apge ARG oI, £ DAL g ojwoln, 3}

Ape] R ol Pel A golk

E7.CoGAE 37 2 23} 8.9

Table 7. Raw CoG linear regression model summary

Raw CoG Linear-regression Model

Coefficient Estimates Conf.Int (95%) | p-value
Intercept 2051.17 |1914.95-2187.39| <0.001
Preceding backness [back] -248.09 | -325.53—170.66 | <0.001
Following PoA [labial] -233.00 | -278.46—187.55 | <0.001
Following PoA 4013 | -11.959220 | 0.131
[post-alveolar]

Following PoA [velar] -155.70 | -204.35—107.05 | <0.001
Following PoA [glottal] -230.16 | -285.41—174.92 | <0.001
Prosody

[poly-syllabic.word-final] 107.58 27.72-187.44 | 0.008
Prosody [poly-syllabic, 13342 | 36.11-230.74 | 0.007
word-medial]

Prosody [geminate] -33.24 -142.72-76.24 | 0.552
Gender [men] -139.36 -231.09—47.64 | 0.003
Random Effects

o° (residual) 59719.88

TOQ (word intercept 27621.41

variance)

TOQ (participant intercept 18069.18

variance)

Tl 1 (participant slope

variance: preceding vowel 5734.27

backness)

P01 (correlation: participant 043

intercept=slope)

ICC 0.42

Participants (N) 30

Words (N) 208

Observations 1624

Marginal R’/ Conditional R” [0.186 / 0.526

CoG, Center of Gravity

£1¢] 3% 7914 Estimates”} =21 7-$-lli= CoG7} 24 E A
o7 ofEH, &Rl Aol CoG7F FHE Ao oEH
th & S5l Aol M= B o] skl e AL, Sk
Q1 Ao M= A o) oFshAl YR RS oJulit) o5
S0, Fabcte] BAIE 24809’ E}L e, A Bgof T3
= fgo] A 5o T3t F-S-K T CoG7T 248.09 Hz S
S F0F AS5HE oJn]gitt EW e, thE BE Hglo] 71
= el g E o] Qlvka 7R W, 4 B vkl o
o8] CoGe BH 714 74 %k 2,051.17 Hzoll 4] 248.09%

SR

ATFEE oGol A4 BT Lol FUsh) A9
B0 FAY, FY A4S 28 94, & 84 @ Fx
37k Uhebteh. ofel o] 3 selli= At CoG A 319 2
o] @37} obslof et

£
—
)
S
Y
o
&
Hu
_&

=y

8. A718hE CoG Y 317 =l A3} gof
Table 8. Normalized CoG Linear Regression Model Summary

Normalized CoG Linear-regression Model

Coefficient Estimates Conf.Int (95%) p-value
Intercept 1972.96 1855.73-2090.19 | <0.001
Preceding backness 24394 | -312.67-17522 | <0.001
[back]

Following PoA [labial] -228.24 -273.09—183.38 | <0.001
Following PoA 4450 -6.91-95.90 0.090
[post-alveolar]

Following PoA [velar] -150.88 -198.99—102.76 <0.001
Following PoA [glottal] | -226.09 -280.53—171.65 | <0.001
Prosody

[poly-syllabicword-final] 109.26 30.75-187.77 0.006
Prosody [poly-syllabic, | 59 |5 4325-235.04 | 0.004
word-medial]

Prosody [geminate] -19.87 -127.99-88.26 0.719
Random Effects

02 (residual) 59108.66

TOQ (word intercept 27949 54

variance)

ICC 0.32

Words (N) 208

Observations 1624

Marginal R/

Conditional R’ 0-172/0.438

CoG, Center of Gravity.
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stepwise 4] © 2 433k 3014 A9l e, o] 4
CAT AR 32} 7F PALE okrfo] BA A O 7= G0 s

Aol wol A ¢S AARRITE F, A Y ATE 702 H
LSS G AUBHE 8 Aol R AR

f ol

Aztolty, 12} o] A= AlFsiA siAE 2
A HAFE 14 gy Tﬂsm BICE 2F7H o7}(22,840—>
22,844) 849, AICE= 7H42(22,759—22,758)8} 1L, R elo] =

2% WA HR(1)=3.0724, p=0.07963), A& &= 79

(marginally) F-2] 3+ 7 0 2 UEPITH(F7 X]=-83.47, p=0.09707).

ol SAALR Fo A= GARE T WA sxkRT A

3 327} o wo] A L3S A E FTHE Crosby(2024) 2] A7}

o} FAket ootk 53], £an Rae 28 57 45 4

S A2FE 2 F(Type 1l error)7} 7k 7 ako] Slgo] 2 o4
A Qe g Ao Mt f-59] Ak 93 = a9l
A T UTh= 73S FAIENA = oF vk whabA] &% At

A B sk ek A I 1S 1S ARE FEl A

A5t vigk A1 g3= E]r“q“‘O] @Eﬂﬁ] 27}l
spate] ol Bl T 5=

o LA e¥gke.

B4 ekghtt. Gof W Frolell=

023t 9]=ro]o] —o"—'T?‘S_ ﬂx}‘bal—’;% Eisty

= ﬂ’§° so]

el £ MW LA BEE B Teleks
Bl MEH A S ek AR L2 8447} L%
3 R 82 09 ST THE oA A 1 £

o] 1 AT e v
.LOE sh= ool

5 o] xpo]= H|E {9 EkA = YAk

e 9| oI AF AFAA CoG S
6 T CoG 29| FAHAE2 vl¢-
B3t} 183 emmeans 7|5 S A9 HE
o & QoA 37) o)) 2 7131

%LT

o WSt Fes
7F FERR] skt & AHEiR e
2w 34| ZhA TH(p=0.1008, 73 72]—‘75.216) AR AE Bk

73 Al’d 2 {1(marginal) X017} 5=
o2 A=A Y 5 Atk AFNskE {2 H-A TS

nojgr) olefd e
freit F2 =37 24 Yehd=
Eol=d 719 4= A THCrosby & Dalola, 2021; Tabain et al., 2016; Thomas, 2011).
AR OV‘]’E: Holmg B AT A= emmeansS &-8-3F AT

FEE I AE HLLE FYsket), ol "o

o=
2L 33 A3 && @A 7
7 AN ol A AR 5] BFEHE CoGrt Fed A BT £ ol S5 E A, A7NS
ol BT B AFHE 7] W EY 2= th(Walker et al., 2008). T o] 2] 3 4
) 28y o] F A e Hlaol A = F A=

HAE0] o] F o o)
3 el VOT(*éEH A% Al AIZHE Y Ro] vl
AR AA| AFE gk B sl

thA] g, 9818 9)=role] v4E
337 olx]sm 101 R

L 9
s

e

FN
dlo

-

o

3u!

H

2

oy fe

=30 o o X

Koo 1o

)
kr
N
-
> ft

|o
£
p

do o
dlo
N mlo
a2
é
o>
J
oy
N
[o
E il £
¢
N -
=
i
&
[
o W 1o

Jr
o
i
At
;

-

ne o
ol
dlo o ki

» td 2
r :L}m

)
2
ol
ol
)
o

to
N
N

N
N
r,—‘::]‘

M

oJ3HA SHA YEFTHp<.001). o] gk
=717 FAHolA gkl f50] AL &2 e AL 53}
A eF=th= o] o 9(Hwang et al., 2019; Shibata et al., 2024)
WA o7 Ad B8 oA AdEs7t E dojdrh=
éﬂr(Crosby, 2024)9} A x| 3k},
A A NAE o] A & gl AESS AE
M= % Zq('[ongue tip)o] 77l F = Dok AN, / ]/
& = 3ol o|n] /) HlE F%
o WA F2E 8] ok weba A8
Sl fr5o] AAS3EY ¥ Hvka &
o HgtE] A gkom, AAHSL A
BEol sk B S 3]9sh= 4
-85 CHamann, 2004). oA =2
glolo], Torof, BelEelo] SelAE olgf 3t 3] dEho] 5
224 A Fol} & Tl AAEE= AR BaEo] gt
UFo®, 38 A5 25 A 9 FAne F a9E
Halok 71% ?%OJ X752} vl sl g wl, ego] st
oG} 4 7F3FE CoG7F T W3k THp<.001).
?ﬂ%ﬂ%ﬂr A H-go] T3 sl Aol = 28l CoG7F w2
72 2 YERtHp<.001). ¥Ha, XA A7) Tk A5
ofli= 2l u] 3k Zfo] 7t YA THp=.090).5 Tukey 2102 RgH
AR Bl A3, X737 TS EE H]-Ad 7 (non-coronal) 7}
o] vl elA] f-&Jm] gk xpo| 7} LEFE S (p<.001), WA
M2 vl E A Q)8alE(p=.0230, 7 X="77.360)7 EE H|-
AAARE Zrell= 88 2ol 7F YERA] ¢kttt o] CoG %k

m3~

e e _%ﬂ A

BN

dlo
_1>~1

37

o
}_Uaﬂ—

4 A3l FALEOR A frgel
Rz e 9l
Wi 2348 AT CoG R L 71 E.
0] 37) ol 4 wpe A
w5 AE A4 s

4ol 37} Bofal] Wwel] AL 28
& QBT AT G Abolol A f2]m gk Aol
P - AT G M} fAS, BAH o2

A B, ol ol thsh ARk AL

grle AR

10 Drew Crosby * Yoonjeong Seo / Phonetics and Speech Sciences Vol.17 No.3 (2025) 1-14



oA A S vl S Abo] o MFA] o] EAHE AAL
3, = Tl 12 Aol & w AAS3t o A5 ek
= A Eko] gl AlAbeith

ol fre el diEsol 28 AT, 19A] 2 A-FHIE
ol AAFo R AdHE 7ks/do] Hrhal Bk Crosby(2024)
o] Aol FatA o 2 UXA|$H). Tt Crosby(2024) ol 4] 4
& 1]/ A M-Sl e ST Wi, BE 2
AAE HAES 210 At sl A 2ok JdaiA 2
shbar st = Qlek &, S8 232 el A3 ol A Thtongue
blade)o] 3R] F& A9, A= oS AET W o 2+
FEA A 2S5 v A E 5 itk

olglgt A= dF Qdolelx FEE= UAHE x3)
(retroflex harmony)’ T € 4= Qiv). A S 23t &
A3t B4 = S o9 oA e 250 Ao
& EE AT 02 A A AFEofof sk Aok o]
shet o] I ol A vl A 238 WelekA] 2 FH

of

5t @ A% 223k} Ts’amakko®], Inesefio Chumash®], Hol 5
oe] AojellA olefst x3} #do] RE vF ItKRose &
Walker, 2011). 78] 32 o] &3t 23}= P4 25 FZo] v A%
Agolv B TRl E 544 7 e AAKSTE AAZ
Walker et al.(2008)2] F=+ 54 (articulography) 7ol A= 7|1k
2érto] shxte] my e 2 1A ARS AR AlellE A G
AL 25 T FAEHE difo] EJAHATE 28] A} o
Al o] 9} FARgE oS Rtk vl A5l 5 /18] wA

=3
|, o= Bl-2d A59 A Bl

2 Wy

% opy e
N E UIO 05
Y =)
ol
B
o
= o
2 o
v
kn)

i)

offl
13
o
gy
30,
go T
o
>,
>
e
)
°
r\j
o
v
o
2 BN B

£ X
BN
dlo
1o
Y
re
-
il
oft *
%
fr !
v
)
)
12

[o do & ol
to gy LR o mx
I
2
oIV 4
oo ptt [

o
to
N
-

R
12 o
|o
l
dle
i)

WP ot 1o 3@
d
)
é"_\'__(ll.gj
o g
<
L o &
m’mﬂ;é

)
grﬂ%-“
N, —
% W M\
sod
o X
o> omoe
2
i
oégomilg
o
32
o 2 n2
EO
- oM
oo H
e
- N
3
S

&
52
r

S Jo my Lo

o
o
iIh)
K=
rl
o
=
2
(o
=l
o
S
[\)
E
To,
I
)
X

do & Ay ux
X
r
Y
rlo

oo om
2 I
o

B 01,&(
2

o 2 rfr o
=

R = o )

=)
2

2 4o ML
)

2 ode o 1x @ XN o0l

=)
Ho
ﬁ',
3
5
v
rir
e of
dlo
2
2
2
=)
o
re =

ol thEdof o of 2 fH53t 015 frm Lhelli 2w Ao
7b AEEA TS Tukey AFF 24 A3 (p=839, FHA

=29.886) 2.1 ©] &}l 4& Sk Fict,

gho] g o 837k -8 AR 87 Dol 2]
& ajo] 7} @A) egitt. ol § A= HAHS A9
o] o {5 K T}FF3 Fho] Wrhal K318k Crosby & Dalola(2021)

o] Ao} AASAIRE, A ol o faolvh/ 5/ S
o

=

A
™, Crosby(2024)°]1 4= o] = 3.8}
5 j—‘tq-]—ll]:— ‘?ﬂ?ﬁ%‘ﬂx}@%;@ﬂr 3’4—74] _%_337%

A o] vhzrhs el 71918 210 7 uelr)

AAee 2LH0RE e A% BHOR 4FaH
S8 Fol mo] o A oR B 4 9, ok & Hel A
o] 2t ojwolu} o] F 73} T Fo HA o] B
Aol 252 A9urt 520 QAU £49 5 284 =
o) B AR mebd A4 8004 DAL Aol
s a5 9 3}

g0l s oI+ E ol widelM A
=

S RS FlwEE A5 02 8 Al Tl B
SHT AR Aozt of wlFeo) HAhS2 T A5 R} S
Zol7} o sjFo] A Hi $xo] EEdt 1=}
2, 22749 vl (undershoot)©] Eol&11 P 0] ©
A A E ek 1 Ay, olelet 254 S40] C
< S A2 HARSel A o FEEHA vERd 4= 3l

=3
ob& ] rawCoG B2 713 CoG BES vlw sl Hoks
u] G713} o iz BAA ARl F JTFS vAA Y= Rz
LERst o= E3ta v melo] sixp 3k Wol & FAk9 HHS
B3] 283] ukdy) o s Bt wehs] B =231
o)A A58 Dalola & Bridwell(2023)2] 45 25207 3
HRSHAA S, Ffsle] Fedo] A wigte] uhet deb

&g Bl T,

4. 4=

2 ATl A= 200 sharo] Sk} 3078 &) EAHTESHE A
8l whsl & 9% oF ST A of| A YERL= o] 52
AE s B 531, T faol 984S us ddl
FE3}0, o] S F sl o] 97, WjE 2.910] Folal

ALt
_]

[e]
e) =
ol 2 2102 et B3, SAl4 0.2 folet

s o0
A gsrort BEolE AHgsHe SR Aok BT
NS AHEFHE AN AN B4 S AESIL O B

§ o] Aol LA ehgkAT, ahuh 3 e ool A et A o] A [m] 9100 (19 & 284 B0 A Selk A9 £F
Eul

A Zgo) iy TR E A48 15 02 A AT,

Drew Crosby * Yoonjeong Seo / Phonetics and Speech Sciences Vol.17 No.3 (2025) 1-14 11



o] #EE Tk T3 A} ALl w5k (el A &
8ol & THeA = wEE o, AE S el WoldE At
3| qloj k4] wAd oA wds] HES e do] Al7]=H 3

tho &, T4 ool 4 2 Fel oA nl-AdA 2}
el v o ST § dvks AE Wtk £ F
4 Fraol =AY W ohs w7 wol Yol £ v A5
3tE7] B vk A% Basigitk o] dib= o2 1o
Uz aQlo] =2 A Sl &S AL e BT
o, & 99v FEEA 72 T Y 77 ¥ AT
T Aee AARTE

Feju s Eﬂ”rx] t ‘%‘}ko L, 7 dojol] EAlshs U A}
S frAbel Wolgo] shapolel M YEhtal Qlohs Al
ol A5 Aol 7FsAdo] ks AellM gl Azt
& o] EA3HA etk 2ol
A, olelet ol Al 288 AN sAFEo] A4 Fas
2 stk A7E ek Aol 2
S A sharEelAl el e A
PAtabl 2] Sekn 9
GSoA BEEE= o9} 7t
¥ol7} ko ofw ke w shabE A} g Aol o
1728 0],
7k EAR o B ke
79 5 glek 2 el 7
el dAs] SAlsHA %
o, 7\}7] E_L(self-report) Ao 2 SR Y= A7
e ol 13 Al 5] AL sIsle] e i
diell SAZE At uhehA 5 Aol = Ald
(SLA)©] Y thel o] h(Multilingualism) 2} -2 o fof A /\}%E] =
A1 41} Bilingual Language Profile(Birdsong et al., 2012)3} 2+
%7 _ng'o 0101 _E_:}Jﬂﬂ——— Bﬂﬁﬂo}-f‘:}]ol u]_akxlslﬁo]]:]-
st glof Wil ek Aeke ARselel B LA
27} 9lek. 012 Fal wo] -l ek wol} Al
1o} H%0) A1 2 Wk WA FHE 5 9 & Aok
w2, B AL S} tie AAhE o)AE)
ALY S 288 o QS A Y S B
3l x}um@ m@rz el 1A elsloi) vk ApakA

io ;O u>'

s}

e EEE gRsh]
015’4 Ijr Oﬂﬂﬂ o, A3} go| o]FE o] Agsh= g
olvt gk, 7P el A /e/A ARk 3, & ws) AlE F
FOo R g A 73 FelAE /2/8 ANl T A
o7 el Heolad e olF Rl E ak3le
L, o2 8t A& AAH o7 317 o= AR 2| Ak 3)
Atk FF AT o]l st A A EEE 73 A T
e = S BAEke], T4 5] B S s Aol o

CoG ~AHEE ¥73l & Amanda Dalola 41 "E‘/‘Wﬂ A=
g, 22 A453 54 PHOE CoG AHE-E AR
Yol SR AIAE ALEH YT T8 3 =is B
Al 5] FA I oM A5 &l T A 2] AARE A
A} o] &R AAIAE Zo] A= YTk

b g

rir

References

Barbour, S., & Stevenson, P. (1990). Variation in German: A critical
approach to German sociolinguistics. Cambridge, UK: Cambridge
University Press.

Birdsong, D., Gertken, L. M., & Amengual, M. (2012). Bilingual
Language Profile: An easy-to-use instrument to assess bilingualism.
University of Texas at Austin. Retrieved from https:/sites.la.
utexas.edu/bilingual/

Boersma, P., & Weenink, D. (2025). Praat: Doing phonetics by
computer (version 6.4.26) [Computer program]. Retrieved from
http://www.praat.org/

C. B. (2012). Rapid and multifaceted effects of
second-language learning on first-language speech production.
Journal of Phonetics, 40(2), 249-268.

Crosby, D. (2024). A sociolinguistic study of the retroflex variant of the

Chang,

Korean liquid phoneme. Korean Linguistics, 102, 63-99.

Crosby, D., & Dalola, A. (2021). Phonetic variation in the Korean liquid
phoneme. Proceedings of the Linguistic Society of America, 6(1),
701-712.

Dalola, A., & Bridwell, K. (2019, August). The shape of [u]: Towards a
typology of final vowel devoicing in continental French.
Proceedings of ICPhS19. Melbourne, Australia.

Dalola, A., & Bridwell, K. (2020). Redefining sociophonetic
competence: Mapping COG differences in phrase-final fricative
epithesis in L1 and L2 speakers of French. Languages, 5(4), 59.

Dalola, A., & Bridwell,
competence: Variable spectral moments in phrase-final fricative
epithesis for L1 & L2 speakers of French. In B. E. Bullock, C. Russi,
& A. J. Toribio (Eds.), A half century of romance linguistics (pp.

K. (2023). Revisiting sociophonetic

195-220). Berlin: Language Science Press.

Erker, D. G. (2010). A subsegmental approach to coda /s/ weakening in
Dominican Spanish. International Journal of the Sociology of
Language, 203, 9-26.

Hamann, S. (2004). Retroflex fricatives in Slavic languages. Journal of
the International Phonetic Association, 34(1), 53-67.

Harada, T. (2003, August). L2 influence on L1 speech in the production
of VOT. Proceedings of the 15th International Congress of Phonetic
Sciences (pp. 1085-1088). Barcelona, Spain.

Hwang, Y., Charles, S., & Lulich, S. M. (2019). Articulatory
characteristics and variation of Korean laterals. Phonetics and
Speech Sciences, 11(1), 19-27.

12 Drew Crosby * Yoonjeong Seo / Phonetics and Speech Sciences Vol.17 No.3 (2025) 1-14



(2017).

Kim, J. Y. (2015). Second language acquisition: Phonology. In L.
Brown, & J. Yeon (Eds.), The handbook of Korean linguistics (p.
373-388). New York, NY: John Wiley & Sons.

Kuznetsova, A., Brockhoff, P. B., & Christensen, R. H. B. (2017).
ImerTest package: Tests in linear mixed effects models. Journal of
Statistical Software, 82(13), 1-26.

Labov, W. (1994). Principles of linguistic change: Internal factors.
Oxford, UK: Blackwell.

Ladefoged, P., & Johnson, K. (2011). 4 course in phonetics (6th ed.).
Boston, MA, USA: Wadsworth/Cengage Learning.

Ladefoged, P., & Maddieson, 1. (1996). The sounds of the world's
languages. Oxford, UK: Blackwell.

Lee, S. H. (1999). On the relationship between the phonetic realizations
of the allophones of the Korean liquid/l/and their prosodic status.
The Journal of the Acoustical Society of Korea, 18(7), 85-91.

Lenth, R. (2023). emmeans: Estimated marginal means, aka
least-squares ~ means. R package  version  1.11.1.
https://CRAN.R-project.org/package=emmeans

Lin, Y. H. (2007). The sounds of Chinese. Cambridge, UK: Cambridge
University Press.

Liidecke, D. (2024). sjPlot: data visualization for statistics in social
science. R package version 2.8.16. https:/strengejacke.github.
io/sjPlot/

Maddieson, 1. (2013). Lateral consonants. In: Dryer, S. Matthew, &
M Haspelmath (Eds.), The World Atlas of Language Structures

(v2020.3) [data set].
https://zenodo.org/records/7385533

Mielke, J., Baker, A., & Archangeli, D. (2016). Individual-level
contact limits phonological complexity:
bunched and retroflex /v/. Language, 92(1), 101-140.

R Core Team (2024). R: A language and environment for statistical

Online Zenodo. Retrieved from

Evidence from

computing (version 4.4.1) [Computer software]. R Foundation for

Statistical Computing, Vienna, Austria. Retrieved from
https://www.R-project.org/

Rose, S., & Walker, R. (2011). Harmony systems. In J. Goldsmith, J.
Riggle, & A. C. L. Yu (Eds.), The handbook of phonological
theory (pp. 240-290). Oxford, UK: Blackwell.

Schweinberger, M. (2025). Mixed-effects models in R. Brisbane: The
University of Queensland. Retrieved
https://ladal.edu.av/tutorials/regression.html

Schmid, C., Moosmiiller, S., & Kasess, C. (2015, August).

Sociophonetics of the velarized lateral in the Viennese dialect. 18tk

from

International Congress of Phonetic Sciences. Glasgow, UK.
Sebregts, K., van Hout, R., & Van de Velde, H. (2023). Sociophonetics
and rhotics. In C. Strelluf (Ed.), The Routledge handbook of
sociophonetics (pp. 195-213). London, UK: Routledge.
Seo, Y., & Dmitrieva, O. (2024). L2 cross-linguistic influence on L1

perception: Evidence from heritage speakers and long-term
immigrants. Journal of Phonetics, 104(101314), 1-23.

Shibata, K., Hsieh, F., & Chang, Y. (2024, May). Allophones of Korean
/I/: a classification using EMA. ISSP 2024 --13th International
Seminar on Speech Production. Autrans, France.

Shin, J. (2014). Understanding speech sounds. Seoul, Korea:
Hangukmunhoesa.

Shin, J., Kiaer, J., & Cha, J. (2012). The sounds of Korean. Cambridge,
UK: Cambridge University Press.

Sohn, H. M. (1999). The Korean language. Cambridge, UK:
Cambridge University Press.

Tabain, M., & Kochetov, A. (2018). Acoustic realization and inventory
size: Kannada and Malayalam alveolar/retroflex laterals and /y/.
Phonetica, 75(2), 85-109.

Tabain, M., Butcher, A., Breen, G., & Beare, R. (2016). An acoustic
study of multiple lateral consonants in three Central ~ Australian
languages. The Journal of the Acoustical Society of America, 139(1),
361-372.

Thomas, E. (2011). Sociophonetics: an introduction. London, UK:
Macmillan International Higher Education.

Trudgill, P. (1972). Sex, covert prestige and linguistic change in the
urban British English of Norwich. Language in Society, 1(2),
179-195.

Turton, D. (2023). Sociophonetics and laterals. In C. Strelluf (Ed.), The
Routledge handbook of sociophonetics (pp. 214-236). London, UK:
Routledge.

Twist, A., Baker, A., Mielke, J., & Archangeli, D. (2007). Are “covert”
/1/ allophones really indistinguishable? University of Pennsylvania
Working Papers in Linguistics, 13(2), 207-216.

Walker, R., Byrd, D., & Mpiranya, F. (2008). An articulatory view of
Kinyarwanda coronal harmony. Phonology, 25(3), 499-535.

Wickham, H. (2016). ggplot2: Elegant graphics for data analysis. New
York, NY: Springer.

« A2 AH] =5 (Drew Crosby)

BIAE o T B R A

M EEA 5T R 145 4 7 108B

Tel: 02-3290-1960

Email: dmcrosby@korea.ac.kr

TAlEok SA ), 57, Abs| 1ol 8, i)
* |87 (Yoonjeong Seo) 1/ #] =}

Fets AT Bl 3

A7 A EA T SN R 323 TR ¥ 3305

Tel: 031-730-8274

Email: phon_etic@naver.com

Dok S, S8R AFEIRI0)8, e

Drew Crosby * Yoonjeong Seo / Phonetics and Speech Sciences Vol.17 No.3 (2025) 1-14 13



Al
e
]))n
Ju

‘2
-
aly
=
=)
[
HJ

Q1 84213078 o] AT S-S EA sk, Wl ok ST Aol A ko] fr5/2/0] o e
=AE }é-‘qﬂxl— sheleh 53] T4 52 945 3Hretroflexion) Tell F53}0], o] o] @S wlx|= A
-9 QRIS TSIt B P E3le AR WIEE YER & X EZ A CoG(Center of Gravity)
Fe-3kith éﬁ} A A7 0173 shRbRE CoG ghe] WA YEHI e (S, A S s 5t E 2,
Holl "]'E]O*OV‘L@ BEHE AAFSITE B S Rgo] 34 BEd o, 283 53 A5o] A At

Huhes e, 708, 35ad w22 #4538 7o) oAl A o= veh, 254 a]lo]
Al &3k o= GRIsITh 28 A o] @ ool SstAY AAks2] 5 “HE, =gl &4

o] Q< WH Tl PALE) o] A B QL o] 2] dt Fo] 850 AA Wold 2L ool TF =
Uehs 148 A5 AR HellA o] FF9) 73S AAFgT) Lozl - gk ol s A

QAEHA] Zogt A HIjis] AFEstaL Qlthes AM & 758 vletth i A& ghero] §-59) 57434 wol ¢
st A5 A TAE AAIBH, o] H gt Mg 7} 3 ol A X1 2| & ek H] 7EhE Al gtk

rr o~ ut)
b
E Ir

ox do Ml 12 o g O mn @ wx riz
A_OP.L'mE
éﬂﬁéo

2 do 2

01

F5, #A83), Center of Gravity, $1o] ¥o]

°]%%(1999). F=oll F-5 /1] Hﬂ01 =9 %‘é@ A} &
2 S)dael iAol wetel. #28eE X 18(7),
85-91
14 Drew Crosby * Yoonjeong Seo / Phonetics and Speech Sciences Vol.17 No.3 (2025) 1-14



