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Lim, Jin-A & Yang, Seon Ki. “Stop Epenthesis in English.” Studies in English Language & Literature
47.4 (2021): 355-374. This study investigates stop epenthesis occurring in nasal-fricative sequences in
English to shed light on dialectal differences between American English and British English, differences
in duration between the underlying /t/ and the epenthetic [t], and correlation between duration of /t/ and
perception of epenthetic stop. We discuss whether fricative voicing, tautosyllabicity of the /ns/ cluster, and
the position of stress have an affect on stop epenthesis. This study conducted production and perception
experiments. In a production experiment, five American speakers and two British English speakers
produced real English words with /nts, ns, ndz, nz/ clusters. The results showed that stop epenthesis
occurred more frequently in American English than in British English. The closure duration of the
underlying /t/ was significantly longer than that of the epenthetic [t]. The stop [t] was more frequently
epenthesized in the /ns/ cluster than in the /nz/ cluster. It was also more frequently inserted when /n/ and
/s/ belong to the same syllable than when they are heterosyllabic. Stress had little affect on the duration
of the epenthetic [t]. Subjects identified the epenthetic stop in a perception experiment where the closure
duration of the epenthetic stops was manipulated with seven steps ranging from zero to 30ms. The results
revealed that tautosyllabicity of the /ns/ cluster was the primary cue in perceiving the epenthetic [t] but
voicing of fricatives and the position of stress did not have an affect on the perception of the epenthetic
[t]. (Chonnam Nationa Univesity - Suncheon National University)

Key Words: stop epenthesis, nasal-fricative sequence, tautosyllable, heterosyllable, stop duration
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n|=r Jojoll A prince /prins/9 EHF] [primnts]7} Hhe= A
5 A (stop epenthesis) E4F wiitolth. dukAQl #HHf 5 A
npEE Abolol| A o] Fo A, 53] A4 W5 /n/F X7 mHEE [s/ Alo]ellA
73 AAE [t17F Al s Aol 7 s Aoltt, /n/3 /s/ Abelell A [t17}F AFS)
7] Wil prince/prints [prmts], dense/dents [dents], tense/tents [tents],
sense/cents [sents], once/wants [wants]2} 28 FLo]ojo}7} wAsitt= 7
T& de] 4 At (Zwicky, 1972; Barnitz, 1974; Ohala, 1974; Ali et al.,
1979; Dinnsen, 1980; Fourakis and Port, 1986; Clements, 1987;
Blankenship, 1992).

Dinnsen (1980)< month [mante] ] A [t], length [lepke]olA [
lymph [lmpflolA [pl7} A== ]JH o] MYE o Tjr’i].—:‘i a9
5}%1.2™| Fourakis and Port (1986)L O] A &4 AAS F7kste] ol o}
o] FAsISith

flo n

o o
jur)

A

= =3
, s B

(D) A< A 72 (Fourakis and Port, 1986: 204)

1 1 2 3

+con -son
+cont $ — -nas
+nas : .
[€AYe)] ovol
1 2 3

o] &< prince [prmts]®} bans [beendz]olA H5o], B]S-v}2-3 AR}
Aol Q)& o, Hloiﬂr = AAF sdEta R - Ao Y

73 ’EL%% E}%E"?} AN o] Folxitt. TAA HH e AU
[nts](sense), [nte](ninth), [ntf](censure), [lts](false), [lte](health),
[t/ ](Welsh),  [mps]thamster), [mpe](warmth), [mpS](assumption),
[mpf ] (triumph), [mpt](dreamt), [pks](youngster), [pke](length),
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[pk[](anxious) &9 dEolA & 4= o] F& HFo|v 533 Asla A
ojoll A EAIBI} (Clements, 1987: 32; Recasens, 2011: 1155-1157). A4
#3543 [mbl](thimble < OE thimle), [ndl](ME spindle < OE spinle),
[1dr JOME alder < OE alre), [sdr](ponres > ME bondres) GolA HojF5%o]
4 A3 (syllable contact)s 714d3H7] AKA e ShellA As7 %= af3ltt
(Hooper, 1976: 221; Vennemann, 1988: 40; Page, 1997: 176).1

e Aol et M A5-9] =4 F shvbe o] @ade] dof Bl A
A o™ Ao/ i ATteltt FHAle A el tis) Harms
(1973)¢} Ohala (1975)= A#4 E= 37198141 o] BAA AoF ufEo]
2hal Ansks 9, Zwicky (1972)% W 119 &8 o= dget) &
gk ol SES Hdes ASlehA et AS ¥l Fourakis and Port
o] A9 A7 HHE Aol WolA difol ol ARE SkRlgt

ghA, Hlls AbEel w9 A ATt 78 WAF T sk 71A
Hfe Ay o] Aojell Aol7h A=A E Hel= Aot Fourakis and
Port®] AdelMe= 45 HafZo] 714 FfEue dAs] F2 AoR veh
t}. Warner and Weber (2001) A A4 #2l&¢] 714 S0t} grha 5
Zsko 24 Fourakis and Port9] A¥E kgt WbH Lee (1991)+= Al 7}
A ARE w3 AY A 714 #HAde Afeldl Hol9] Atelr} glom
(intense vs. in tents), Pl=¢l AL o] F¢] Aol& QA shA] Xeth= A
< 93tk Blankenship (1992)&= A4 #4)&([t]: 30ms)e] 714 #3a([t]
35ms)Ett WA 07 FAN frofn|gh afo]= ofyekal skgitt, W"WV]
Yoo and Blankenship (2003)¢] A& = 714 #H3eo] 7| wre} 4] 7
Aotk o 21 A QAR AR 714 A A s By forst

A o AR 42 Aoz Yelth

A5 Aol FEFS A= QJAEL ekt WA, vS-mhEEe A
oA wE] f+ - TS & F Atk H=el SAE o E AAIE Fourakis

' “OE"¢} “ME”& Z+2 1t 9o}(0ld English)$} 4] 9o (Middle English) & vekdlit)y, &4 4
% apE 58Y AF o T E(sonority)7} E45F 283 8% A Y 3HEEIL A4S H
ﬁi%‘:} (Vennemann, 1988).



358 9 Ak -} A
and Porte] AP, e Asle] 4 ohag Sl P dofaAn
(100%) 4 o ot % B A2 e

AL Aol JFL TIAE E TR 90 RE M S-vhES A9 Bol

Uy HE & F 91 H 52k mpdgol  tense(/-ns)AIMAH 54
(tautosyllable) 2ol »l% ol tensity(/-n.s-)AAAH ofF o]FH
(heterosyllable)ll &3l Sl o, #HHS AU AolE HY 5 3
Blankenship< /ns/ 347} o] el 9l wirch dsto] £of ol wf L4 o Wl
W3] dojtiar 5181.2™, Yoo and Blankenship GA] o5 H U= o $]3]o
A HHE Aol wIHE] dofupar, 4] Fa59] o] Hgk ofFH T of T A
o Ao AS HElh

R o= H S Aol %@% % T AT AR A9 AAE E T
o ZAIZE vl g-rbEs Aol A9 5ol & wloKinserty), F33l=
[e]

o,

[e]
5o 9l-& W(insérty), Fll5 A WlEok A #Ase] dololA zfolE B
2l 4= 9t} Clements (1987: 32)ol] w2W, consortiumol A4 /ns/ A9
T Bgol A7 A v #Hde Asdol dofubA] AR concertoll KA
A7 AR EEe s W Aol Yottt B3 Blankenship® 23
A A HHF AP ot A o= UERe & AR $Eee B
o ZA7F S v I3 ZEA oy th7%). Yoo and Blankenship9] 4
F2 H 3 Aol Aa Bgoll ZA7E & 75 RIde] dojd o AW, 7
Al A A= S Al Feme FEks HAA Gethe 2e Bt
ok ZAA7E ns/ Aee] A9 s LS T welwt HHE Aol 9%
S U= AoE YERETE 3 Y Fld5e] ol vl B HelAETh
A B FHelA o 71 Ao® e
§}X]—P—O] }\Lol gﬂ;ﬂgg ?Jx]fé} _/r: 917‘3 2.5]:%4 1:/_]-}\17} Oll:x]’ on;}u:] 1o

M FOAIAIE whele= A g HH 3 Y 88 A F sholth 3”*-4
H=Ql SIAES gl oz AAIG Leed Q1A AFol|A 152 intense®} in
tentsE T-EokA XIS Leed A3 A= 714 #HHEH4 AY Ad5S
THEehE Q1A GA 7L glom, # do] JA] Fad WATE A Rt A
S oFAJgte), wh ) Ali et al. (1979)% Warner ans Weber (2001)+ #3 +-1F

N}

c
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of o7} AkQ) #d & Aol 7]1edsh= sl flelgar #r}, Hgk Fourakis
and Port (1986: 204)= ¢ #4125 “an interval of silence longer than
10ms” 23l A28, Yoo and Blankenship< #|4] Z¢]7} 15ms o]’ -
£ 5o AYE AR stk

olA 7l gof e AP AHE A TAEC] ] UAE HolA] Fat
3L =] gide] Hojgith B A Hlle Aol dHE v 2 A
E iab7] Y vl=elat J=rol e i oR A /ns/, /nts/, /nz/, /ndz/<]
A AR /3 [s/ Abel o] vrFEt H3 ool tigk oA AS AAlTE:
D) vl= Gofét = Fol= A4 HH5 Aol Oﬁﬂ"f} Apol& Hole71? 2) 7]
A A d7FA-R [ dle A9E S [t dls ZololA ojwgk A}
ol Ho|=71? 3) nhEao] A, HlS-rhE S X}Q‘_TLQ a4, A9 $
A2 HHAE A e 2 A HH 50 dolol] oW FaFE mX=71 4) H3
dolo] ztol= HHE AP Ak A BA A=TR

AT O ol 7o Stk 2ol A= vheket 79 /ns, nts, nz,
ndz/ Qe gk A= AF A3E AR, 330l /ns/ Al Atele] AY
3 dolg Zdato] ThE HolHE o A AS A A%E A4
BT npAeo 2 448 A A QA AFe] 48 3 =oo|tt

I A& A9

2.1 k& Ag vy

v|% odolsh 3% dole] A A B vlwsh] 13 v 5 2
3, 3% 8] 20 17, of el £ el 55 Adel Wkt
SARA BF S sl wg e AR A Foln BT olt
30.24 ]t}

B Ao A% A9 e A2t 1 %3000 Kalvin 2192 383}
o] YA Gl dolEE HgaAfon, %58 Y ARE Voice

1A
[e;
g0
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Sauce®} Praat 6.0.230.2 X313t} 7} S0l A AFQ) sl &-<] o] Zfo]of
3+ A= R-Linear mixed effect model & A&} th

[\

2 k= Ay AR

GE DA BofFe Alms & Ayl AHE Ak A ARR, 74 dols
3]

£ F 7 carrier sentence) §10] A FAE00 A 3HA wHESlo] W-8-51A] 51Tt
2z AY A BAof AR £ BES S 4207020 wo] x 39 HkE X 7)otk

1 ME MY K=

3 ol
A& /ndz/ vs. /nz/ bands, tends bans, tens
45 /nts/ vs. /ns/ cents, prints, tents sense, prince, tense
524 /ns/ vs. 9S4 /ns/ dense, tense den.sity, ten.sity
Ay A vs. T3 A inserty, insulty, instant inserty, insulty, install

2.3.1 7145 /d/¢F Akl [d]

Al F=ls o o de] Al /nz/ Ateloll [d]7F A Wke},
bands [beendz Al A A 714<] /d/7} A& [d]}, bans [beendz] oA A& 4
e [dle] deo] Ao]& olry] g & Ao AF Ade < 2>9 Ltk

2. 7IMZ /d/et YU [d]

=

el
7145 fd/ Al [d]
ol HI% Zol(ms) | o L= Zo](ms)
p-value?
bands 13/15(86.7%) 60.00 bans 7/15(46.7%) 35.37
tends 14/15(93.3%) 51.12 tens 3/15(20%) 24.18
A 27/30(90%) 55.56 A 10/30(33.4%) 29.77 0.050%
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=l
1A /d/ A9+ [d]
o] H% Zol(ms) | o LIRS Zo](ms)
p-value
bands 6/6(100%) 84.19 bans 2/6(33.3%) 68.19
tends 6/6(100%) 94.00 tens 1/6(16.7%) 22.87
A 12/12(100%) 89.10 A 3/12(25%) 45.53 0.018+

m=l e} =9l B 71A S /d/e] dolt A Hisg [d]e] Aojrrt
FomaA Atk m=e1-5556ms vs. 29.77ms  (p<0.05%), F=Hol-
89.10ms vs. 45.53ms (p<0.05%). AAH o= F=2lo] w|=ArT} 7|45 /d/
wok ohygt AS [dIE IR ZA gk dh) wdee] A WEE
n=rela} =9l B sl YEbssdl, /ny/ Al f4 HdS [d]9
S w=RleA OF 33.4%, G4 F 25%= UERETE A ww<le
745 7149l g0l A& /ndz/ AN 71AL [d/E 1094 = Detsle]
&3l AL Fole = k. <ad 1> vl J=ele] NAS /d/g At
5 [d]9] L3} Zeo] Aol& e 1Eatelrt.,

1A & 119 A [d]
100
80
40
20 .
0
0= e
O71MS /¢ mFAS[d]

T 1 7IMS /d/2k HUS [d] Zo| Hlw (Thef ms)

2 p-value: ‘“=xxt <0.001, ‘*+: <0.01, ‘¥ <0.05
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23.2 /1A% /s A9 [t
CE e s/ AN T4 AAE (7 AYEE U 2 A4S /) 2
olsk 441 [tle] ol ol mele,

3 7IMZ /vt MRS I

]l

2
jine

7145 Y [t]

ol Rl Aol(ms) | ol Zo](ms)
cents 15/15(100%) 53.15 sense 10/15(66.7%) 46.16 p-value
prints 15/15(100%) 58.44 prince | 11/15(73.3%) 38.56
tents 15/15(100%) 69.38 tense 15/15(100%) 39.90

A 45/45(100%) 60.32 A 36/45(80%) 41.54 0.001

1 dlo

2
H

F=
7145 Y A [t
ol Rl Aol(ms) | ol IS Zo](ms)
cents 6/6(100%) 67.56 sense 3/6(50%) 61.11 p-value
prints 6/6(100%) 107.01 prince 3/6(50%) 64.73
tents 6/6(100%) 94.29 tense 0/6(0%)

A 18/18(100%) 89.62 g 6/18(33.3%) 62.92 0.007 s

Al Gl BF 71AS /A A [dleA e mR AR 714 S
7b Al (RS FofrlstAl o Ak #=9-60.32ms vs. 41.54ms
(p<0.00 1), Q=21 -89.62ms vs. 62.92ms (p<0.001sxx).

o A wE S A s vl o=l AfolE Hlr
A w918 B9 e [d1e] Aol oF 33.4% dolB At A= [t]9] A
& 80%% TRt TS Aol B4 o AF dojd AL SKIE
AATE HhE G FAS [d] AH@5%) T T+ [t] AU(33.3%)0] vl
SHAl dojwitt. 3HA nl=ola} =9l RFoA 71A HS /9] g Loyt
A @k <™ 2> H=AF =l 71A S /o Al [t9] #H3 ol
z2tol & HojFT

(L

o

N
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71A 5 102k A+ [

100

EEL CEL

RSy mEES

a3 2. 7INMZ /et HYS [t] 20| Hlw (e ms)

2.3.3 54 /ns/% o]&4 /ns/

/ns/ QAN s5E0 Wt = /2 [s/7F T SR ofUH o
w4 SapeAo weh FHHlS [t]9] A Wkl HoldlA zfo]& Hol=AE
dobrokth <G 4> /ns/ A 9] F5AA W HHS A Wt H 2
o] zto]& HojET,

H 4. 53F /ns/2t 0IZF /n.s/

w]=<l
o4 /ns/ ol &4 /ns/
ol HE 2ol (ms) ol LIRS Aol(ms)
- p-value
dense | 13/15(86.7%) 48.13 den.sity 1/15(6.7%) 15.15
tense 15/15(100%) 39.90 ten.sity | 8/15(53.3%) 16.60
A 28/30(93.4%) 44.02 A 9/30(30%) 15.88 0.032+
F=
o4 /ns/ ol &4 /ns/
ol W= o] (ms) ol s Z0](ms)
- p-value
dense 3/6(50%) 54.02 den.sity 1/6(16.7%) 28.27
tense 0/6(0%) ten.sity 0/6(0%)
A 3/12(25%) 54.02 A 1/12(8.4%) 28.27 0.00 13
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/ns/ AA7F A QS o Fe [t]e] A =] - 93.4% 4
ot uh =lol| A= 25%7F dojwitt, vhd o] $HY w) =9l 30%, D
TS 8.4%R Al [t] AYE HAFUT A=, /ns/ AfolA s34l
w2 oS [t]9] A =9l whali vl w9l Whelel|A, 1A /n/¥ /s/
7bolgdd e s5dd W o BiNe] dojdths s & 4 vk vl
A (F54: 93.3% vs. o5& 30%), B3 (F5d: 25% vs. o5 8.4%).

Bt w1 e =l oA /ns/ A7t ol 5 S R S5l
A W AY #HASe] dolt frefrstAl | ASdtk W=l -44.02ms vs.
15.88ms (p<0.05%), 901 —54.02ms vs. 28.27ms (p<0.05%), <1¥ 3>& H]
A G=Qle] AT o] Y [t]e] HolE HolFEr,

24 ms/9} 0] 24 /n.s/
60
45
30
) .
0
=< 339
0522 /ns/ WO|S7Z2 /ns/

O3 3. S3F /ns/2t 0I2F /n.s/ (TR ms)

2.3.4 A ZAst 53 FA

/ns/ AAelA ZAle] AAZE A5 [t]e] A W=k Aojol| ojd JF
A=A dobr ] s, ZA7E fns/ A4 el & w3 ANk Hell §L
(- FADE o] AFsiinh 1 Ak <GE 5>9F
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H 5 M ZMlet 2 2
w9l
e 2 33 7
Rl A ol(ms) Rl ZAo](ms)
inserty 10/15(66.7%) 30.83 insérty 6/15(40%) 29.52 p-value
instant 9/15(60%) 21.55 install 10/15(66.7%) 24.50
insulty 9/15(60%) 30.81 instlty 9/15(60%) 26.39
B 28/45(62.2%) 27.73 A 25/45(55.6%) 26.80 0.255
F=
e 2 33 7
Rl Zol(ms) Rl ZAo](ms)
inserty 5/6(83.3%) 26.15 insérty 1/6(16.7%) 22.39 p-value
instant 2/6(33.3%) 17.93 install 0/6(0%)
insulty 2/6(33.3%) 35.34 instlty 2/6(33.3%) 12.28
B 9/18(50%) 26.47 A 3/18(16.7%) 17.34 0.108
/ns/ AN H=QNI} G A Aol wE FH A [t]o] Al A=
ke e wlth il A 917el mhe S Ak MEolA Ag) 4
)% 1ol STk Al 62.2%, 3 Al 56.6%). W, AL A
o) A0l ket A1) WMEIA 2 AolE ThAY BA: 50%, FH LA
16.7%).3
A A g9 AelolAls vl5ilst el m HﬂOﬂ me frolu g 2ol

Aol molx

Skl

15l -p>0.05 (A3 ZHAl:

26.80ms), =21 -p>0.05 (A3 7ZA): 26.47ms, -3 7
A FAdge] dolrt Ao R
A Al A3} gt atol= oyt <IH 4>% %

9 3%

=9 Aol& HoF=

A ARl uhE

= g =ojt}

3 Clements (1987)0] wW&w, /s/7} Al 242

o)1
s

7.73ms, &3 Z}A:
] 17.34ms). =<1

£ Ao|2 wolA et

Al

SREE

W Sl TR A0l A FHol 25
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A A} T3 A
60
45
30
) .
0
LEN g3l
DHB A wER A
O 4, M3 ZMIet S8 ZM| (T ms)
II. A 44
3.1 917 Ag W

n= Q3 =dlS o s theFek 3749 /ns/ 13 dolol digk A A9
A3}, A FEY] Bt dol= 16ms ool At Leed A AdollM= 7]
A A AY S ek T8E A wAE glom, H do] &
3 =93 gAr} HAx] BEe Ao®E uepdth vbdE Al et al. (1979),
Fourakis and Port (1986), Warner and Weber (2001)= AF¢) #4052 #4)
7‘4_017} o]x]oﬂ Q3 9olo g zlﬂ_g}tq 10ms o]/\]-o]tﬂ uﬂJH.Q.O] )\Lolg ARl
2 2t} %3 Yoo and Blankenshipe #H4] Zo]7} 15ms o3 455 53
+ [tI7F A€ Ao= s
AT /ns/ Al AE AAS (119 FA dol7t Aol FFge T+
A gelstarat 7 wol el #H Holg F TAA0HA ~ 69ANE 28ste] 2l
A AgS AASISITE A ARl F7HE Al w=el oA} 2otk
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32 917 A8 Aw

A Aol AHEE AhRE <E 6> Erh 7} o] /ns/ A3 Atele] HH T
T AolE F THAE Wil 0~674419 b= ZF B #H3) o] Ao
2 yepdck 00ms), 1(5ms), 2(10ms), 3(15ms), 4(20ms), 5(25ms),
6(30ms). UukH oz & Zo]7} 10~15ms o)olw #Hgo] 4dd A=
17] wjiol| (Fourakis and Port, 1986; Yoo and Blankenship, 2003; Ali et
al., 1979; Warner and Weber, 2001), Z} wtoj2] /ns/ dA| Alol<] w4 dol&
Oms -] 30ms 7HA] W Q1A A3ls AAskSit

B 6. QIX| A& dlo|g]

3l Ze]

3 el | oga | 1wA | 2wl | 3 | 4nl | SEA | 69
(Oms) | (5ms) | (10ms) | (15ms) | (20ms) | (25ms) | (30ms)

$4<¢ [d]| tens | tenOs | tenls | ten2s | tends | tends | tends | ten6s
245 [t] | den_se | denOse | denlse | den2se | den3se | dendse | denSse | denfse
T4 ten_se | tenOse | tenlse | tenZse | tendse | tendse | tenbse | tenb6se
o] 24 | ten_sity | tenOsity | tenlsity | ten2sity | ten3sity | tendsity | tenDsity | ten6sity
A8 7Z+A| | in_stant | inOstant | inlstant | in2stant | in3stant | in4stant | inSstant | in6stant
%38 ZAl | in_stall | inOstall | inlstall | in2stall | in3stall | indstall | inSstall | in6stall

o/ QA1) S AHelel vlE Aol X A Thg Al A BA
Fgstad AT A, A Al f - PP skt a9 Fol
oA A, s/ A9 B A4 nhek 149 2ol S woliA AR, %
A 9100wk Q14e] Aol g wolirl

Q] A% APl JFcks vlEele] g/ Al | Fe AAE A WES 6
) gl WIS Al Y AR Ak Tt SAEA 2ol 94 AsHE ais)

gt A7 ok
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3.3.1 fr - 74

fos/ QAE LR dolol A A AN f - Pl T QA drke
Aolg wolx) gtk Tt A Lok HALE WmsE, FHLE 15ms
2 A9 SS9 QA7 AR <18 5> A4S [dIF AN B
2L [ 4T 499 A 2olo] B X Ao nelFE 1oz
o,

& [a] A4 Echd URCR!

YES

!
No ---A

ten0s  tenls  ten2s  tends  tends  tenSs  ten6s denOse denlse den2se den3se dendse denSse denbse

=A= answer 1 —e—answer 2

3.3.2 544

ns/ A9 FEEel W A AF A3t /ns/ AA7F Al J=A ©f
&l QAo wet ‘ﬂxl‘:ﬂ Al vl 3k /ns/ A7 EaAl
ot wl) o7t 20msd wH-E ARIEE dAskaL, o 5EY B w4
Zol7} bms HHE Aol dtkaL ASIH. =, /ns/ A7 ool gle
oA Hol7t ol Ar AojAoH20ms o)) A&l A7 ThsEhA
o]l lem of F2 #H Zol(5ms ol el AUEel kL A5
o 2 A7) Ak APelA vl=ele] A Ak} [t]e] Aol= /ns/ AA7E ol
of & ml 44.02ms=, oJFol A& w 15.88msH T} frofn|ahAl v At &
AT A AY Avks Tl wE AkE A9 Aser 2R #AE =
Aow i <I¥ 6> FT5Ed olg M A} [t]e] A AiE

_%L
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HoF= g zofr,

5S4 s/ 0|24 /n.s/

YES

NO

ten0se tenlse tem2se tendse temdse tenSse tenGse  tenOsity tenlsity ten2sity ten3sity tendsity tenSsity tenGsity

=A=- answer 1 —e—answer 2

03 6. SSE OISHOIN UG K| Hat

3.3.3 A 914

fns/ AN A SIAe] WE AL AAE AR Az A 9o
He Are o7 Aols WA 4 gloh T A% L6l AL A A
= Bms o AE, F8 0] ZAE U AE 10ms oJARE LS Q)
A7) A AL o 5 9lrh, 1@AT A 90] Anglol A4S0 v
ok el 242 AU WA 19 A 2 A= ge e vy
o) 47 1 Ha AL W 37 2nn) o we) AH8S AXa] Adsge.
u, sy A7) o Fa 4Ae W A 1 o e A8 dxe) A%
3k, olA% Az whejel e wel Ao el 24 SR AL Q

O
=
Al Yee F= At T g gk
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A9 A 3 A
YES
NO
in0stant inlstant in2stant in3stant indstant inSstant in6stant inOstall inlstall in2stall in3stall indstall inSstall inGstall
-A- answer 1 —e—answer 2

T 7 O Mt 2 ZAMoIM HIE QIX] Zt

H} QA AEE W af3ict.
A Az A ARE skt o 2tk AA, vl Gl B V)
5] dolrr} - A Adgle] frefnlahA
At w3k G519 A9 714 A2 A Aol daglo] w=elnt
= g4 Zorh o Ak B4, W= Ag- 4 AdSe] A9 W=
(33.4%)Brh= 74 Ha 22 A WE80%)7F FolvatA EgAw =l
< 74 Fe A M=% T H S A WIE(33.4%)7) vl
o AA, vl gl B o9l /ns/d AR T54 / ns/°ﬂ"1 Rl
Ao sk 9 =3 w3 dojx o ek ik vl=ele] B 554 /ny/
oA 93.4%, oA /ns/olA 30%E, P T4 /ns/ow 25%, o4
/n.s/oNA 8.4%H.Tk FHH S A W=7 AR o ek A, A Ao whE
A5 A WEE vl dmlo] AR gttt w=le] A9 Al YA
T2 Y RIEA fouleh 2fo] & Ho|A] 32 WhA(M e Al 62.2%, $-3
A 55.6%), G AE AL W wHE A HErt T3 FAY wr

2
&,
2
dlo
Lo,
iy,
O,
N
N
L2
jincs
A=
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59}5} Al 50%, -3 7 16.7%). 74 1Al whE Y #5-2
Zol= 0101 B o gk Afol& BolA| Frt

*&g Aol AHEE TolE B /ns/ o] HH HolE Sms HAHoR
Oms ~ 30ms7HA] 243ste] Q1A A& A Ay v53 2t A4, 4
59 - FAl wE A Aol Kol RS 1oms, FA S
20ms). EA, /ns/ A7} o] 5 A WHTh F5AY wf, #H dolrt o Hojof
A E9] A7 7Hs AT CESA: 20ms, o] 4! Sms). AA|, A S
THE QA zfol= LA et

Clements(1987: 32)7} AABRE v e AS55E H3s Abole] #HH&
Ao A-hE AEE BU, Ay e BT TSItk v, B Ay
& X Ao gt A AFE BE A ST et = @At
T4 HH s I Aol Thsdtte A & g Qi o] AR A Hdet
4 Hde BF A4YE 4 9SS YERNE Dinnsen (1980: 178)3} Fourakis
and Port (1986: 204)9] #H# & A9 12 Sidete 277 € &+ vk 2
elu e ogk S-A A AL A #Hdeel 74 HaSl vlE 24
s AlEthe 1S vebd o itk 2 A7 Aol w=eld 76]‘?‘
[t]19] A1(80%)°] [d] 21(33.4%)°l Hlsh o WMz dojwirt

Tg 2 e?ﬁ‘ﬂ]’ﬂ /ns/ A7} ol Al A& wWEG FoAd A
uf, 1])=21(93.4% vs. 30%)3 F=21(25% vs. 8.4%) ESollA #HHS o]
oF 3 AL W3] dojwkom A HH5o Aolk H=le oF 3uf, F=<l
< oF 2w A= o] At oy e Ad= HAlS Aol v e e
Atololl o= Dinnsen (1980: 178)2] 1#&]o] ofuje} H]&—wpz-g9] A4
7} AT 9lg w) WA ETHE Fourakis and Port (1986)2] #4223 72
(DS AHs= A7 € 4 ok
2 ATolA m=elS o /ndz/9] [d]E 90% Al 10%+ daatA] &
A0 & et} o] A3 prints®} prince, bands$} bans7}F 2F7 S35}
b= olfr g HAlS /t, d/7F AIET] witel ek dukA Rl A Fetet
19 s gee 7heds s miAlE e gles AlAReE B3 in
tents®] /n/3 /s/ Atelel Sl [t17F w2 A A Fe=th= Leed] A7

A

1 o

N
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Al [t] g3k SA4 EAV € -}r\‘ 9)& Aolt} Yoo and Blankenship (2003:
160)ell AAIE TIMIT At=g 2H, A g Hell ol o /nts/9] /t/i= olF
oA 93.14%%} o Zell A 80. 10%7} TEal B e Hel gl wle o gl
A 70.06%} o Zell M 74.29%7} 247 AR EA] ekskh. o] A= A7 #HlE
K d/7F A AfoldlA 9le W geksls 2o Yaskcluster simplication)
ARs shiehs 244 277 2 9 e Aot (Harris, 1994: 217;
Spencer, 1996: 224; Ladefoged and Johnson, 2016: 79).
Clements (1987: 32)9] 7F22 con.certyol A s A 4] A7} 9o
A5 7 npg Abolel] #5o] A E AR consortol A # 8 5o 7
AZE od F A5 Abelol B gethe A 56k v ey
A AF A= [t] Asdel, v E Wl wet xfo] & HolA|uth 53] w=<l
O A5 7MY f1A9F daglo] dojd = S Hosrh wEbs AT §

g Aol 9l well = F S Addo] dofd ¢ vk The s wokeoloF &

J

i)

/ns/ AflA /3 [s/7F olsAelar ZA7E Aalishs oA density,
ten.sitys o= 3 AE(E 4)3 in.serty, in.stant, in.sultys thAdo = 3t
AEGE D), [tI7F A== et A9 [t]9] dololA gt xfo]& 1]l
t}. olelgh Ato]7} Y= o] fi7h FRIAE T Ao Wek = gink ot
w4 o ddehs 25 54 Aolzt [t]9] A Wikel] S mA= 89l
o] & 7 A=A #Astod= aApFe] Aq7F Badk AR Wl
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