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Abstract

It is well-documented that word frequency significantly impacts English consonant
cluster reduction (CCR). This study investigated how the realization of English word-
final consonant clusters differs based on word frequency in spontaneous American
English speech. Overall results showed that high-frequency words exhibited higher
rates of CCR than low- frequency words, indicating that word frequency exerts a
significant influence on CCR. Grammatical conditioning significantly influenced CCR
in high-frequency words, with greater promotion of CCR for monomorphemic forms
compared to polymorphemic forms. However, in low-frequency words, grammatical
conditioning was not significant, as monomorphemic forms showed similar rates of
CCR to polymorphemic forms. Voicing agreement with the preceding consonant also
proved significant in high-frequency words: homovoicing promoted CCR more than
heterovoicing. The preceding consonant appeared to be an effective factor in CCR for
both high- and low-frequency words, while the following consonant affected CCR
primarily in high-frequency words. Additionally, the factor of age played a significant
role only in low-frequency words, with the older group promoting CCR more strongly
than the younger group.
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= oFat A H ¢3steb Q1A (recognition) = A & A o] 3o} Q1A ol H Bl of Bl A T ShE 914 H 7] e
gt o & 5o ol A AT A A H shte] Abg ko] vERLbE ¥ gojo] Aee AT

s 88t Hd vl A7 Abgo] YEd, ghrol el ol S WRETEo A9 ol 7t EA) g

2% 54 TR Aol & Q) WujE Ko 7“4 Aol A7 & st <l Fof FHEAEo
Fo] Aot AE5S Best A 4% Aol TF ES(vowels)S A YA A BEkshE o FE Hete 5
Aof 7t Apol= FA AR F&FS v A 7| & g, ¢k 0101 AT 2 0] W} e 7 k) = A A ‘ﬂalﬁroﬂ’ﬂ
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= OFgITH(Yavas, 2006). 53] &A% Aot FoFo] UGA Q] AA Wslol| A Hsstal AFERIETE & IRIE
o] (high-frequency words) WollA] 282 ¢ SET 22379 whalo} QA= 43 ojg o] s oz
ALEE T

Aot FoFS ARbH o8 A2 H T} v A A A ‘ﬂaL@roﬂ’ﬂ O RIH3s]
o] (low-frequency words) H.UF At 4 0 2 AFEHI =7} 52 _ﬂ‘ﬂ‘}_ ofo A
(Bybee, 2000; Bybee & Hopper, 2001; Jurafsky etal, 2001). A2 1R E ho]d 5= S0 1 3lo] rﬂa& lt%‘ﬂE(Pitt
etal,, 2011)2] 7137} A A 8] FobA| i, & W3te] A85 A FAH G4t st
=0 wo] YA H&5= Avks §]r(ﬂapp1ng)4 H] &3} ©ho] I ‘:(Word frequency)ﬂ'0 FHAAE At
Patterson ¥} Connine(2001)°] «]3}‘?_4 IR o o] 9 A ek3-8}= 95.4%, AR = ol o] 9 AE
H & &2 e, Wl e 7 52 3Rl e ‘:}01 o A A ek5ske] vl Eo] o A YEFRT o] 9 'rr/\}é}ﬂ o] 7 Al el A
A%+ 775 SH(palatalization)©] H|& 3} Tho] Wlkeofo] AaAwAlE A Bush(2001)ol 2JstH w9 2+
2ho] = FEfSl ‘would you'o] -5 A & = Wl = 7E W “good you o] Ag-mo} N3k Blgo] vl =
UEbsTh ek SEE 2S5t 0k wo] HlEgoke] AuaAlE AE Bybee(2000)2] A7 Ao mEH
AR grofol A Abgt FoFE S 54.4% = L}E}MJ_ MC o] o] A9 FoFE 0] 34.3%2] U&= e, AWl
ol Al ZpZt Fofo] ] Fol dojwtth 53] Nk wolo X YEl= Bt SAR] 3 3ol A ‘3547]‘
W2 sent’(ho]l W 43))9] A9 25%9] Hlﬁi A Fofo]l Jojyt Bk FrfA o R Wy 7}
‘told’(TFo] WIk==7:323])9] A4 2p3+- 552 68%= U A UEHHTE o] A& AFE w7 58 5
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& PH(word frequency effect)”} LFEFRETE. o] 83k wo M g 37} of 3] welel Q1A|of glojA] Fa3t 985S
gFoh= AR (Jurafsky. 2003)< Ll s W do] A9} o] oA whof Nk F Q8| are] w]ofof sh=
welolgt & 4 & Aotk aAdole &7t A SHE A5 Foka B V& ATES T2
G A o] o B 7]L < ok AWAF ol 233 o3 el A Thol(grammatical conditioning), &8 %
At Aol APA-5e] f-7Ad A, JATES, FRRAS, 4, dF Wl AdHg o=, olygh

BRI E 3 UrE‘rUr% AT e FoF Aol A AAR o ‘ﬂd"dé‘ol AT Aot Fobol| 9IS
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=
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R G a7 eRd s 4, wo] R 57t 2h gt Sobell T 8.9k 9 &5 b= 4 (Bybee, 2000)% 28k, ol
Rl Hele T4 Oi Fol T ASw FOF FFE ATt whof Nl Wl I whof gl ARl
woj = o], Wl whof e A RIS whofoll A ] vEhuhs SR Abgate] Sof s ARk g,

TAHOR 5% %}Z}"%l Fofo] 7]E] Aol M =old FEla, ST AEw dol, AAAE] 25,
o a5 L A AAE I - DA, TS 25, A3, AR wQle] o) AN whef e Al
chofoll A Zhz} of | o 2 ypEhu= A A e R, 7)E el A = o)l theF Rl MQlE o] ANl whof e ANl
gojof| A QA Apol & Hol=A W= gl E T o2 A E A} Fh

N W Y B W W W W N P A B i R A S 7 .
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SAT A ANA e 2SSkl et 7]ES AT FElA, A et dol, AR E S, &
P 1 A RS e A A, S EE S, dol RS, A A AHH Aotk 4 FEj A
Wl #edste], GAFH 4 whof(monomorphemic words)ol| A19] ST A&7 F /9 HEAE A

o (bimorphemic words)oll A 9] A} BT} 5 oFo] T Zo] #2315 tH(Guy, 1980; Labov & Cohen, 1967; Wolfram,

1969). =3+ ST A&7 Z o] M3} e 3, Guy(1980)2F Labov(1989)9 A= &2 AFS-w-o] Al 711 44

AT Aol NSl A E T A 5ok O ol g A0 R Hastal 9f
w5 A W d A ste] daARtS ] {4 A Wlel] &g Abgt ok ¢ ﬂ?e HWH, 4% 245

N

[o

Woll A o2 xp-5- 3 1 A 3 Ake-2] f-F-4d o] A ] (homovoicing)dhi= 4571 o B3 1 A& Abe-2] - 54 ol
£ 2 X (heterovoicing) 3} 74 $-H. o} 4 & A&+ FoFo] U] Wo| C;’3101‘4‘51r(Bayley, 1996; Labov, 1989). A1 3 +-4 -
Hil o] Oﬂ _/]—5} ;(} ) :rl zo];oﬂ }\1 A A—] =] ;f—i O & ] ]ZLQ‘(mbllants) %s /S/O] 7:]_?__ Z} 7-0]:0] 7}-Z]— Eﬂ—o] 0101 /\/\—J—,

| 3] S-(stops), H]S(nasals), H] ]éL u}é—%(nonybllant fricatives), 2-(liquids) =2 i 5 oFo] oW tHGuy, 1980;

Labov, 1989; Wolfram, 1969). Wolfram¥} Pasold(1974)°1 4+ 8% A FoF YL APEA o] g =

HAAel o] Asta e, S8 Ao AaPRA o] A S(obstruents)Q! A-F-H T} FTH S(sonorants) Q)
G- A A&t Foko] i o] dAlSE A1 0 2 W 3138} 3L Q) Uh(fas(t) car: 68.8%, san(d) castle: 83.3%).

S FE AL ¥l

FYPRA S Holo) 93t AW A7 FFS A3 Guy(1980), Labov(1989) 12| 31 Neu(1980)! 2] o1+ A z}o]]
o3t ST A g TSk 5ol A5 A ASt FoFo] 7HE wel O‘OM\L e, Aol (glides),
25, T A (pause)d] A2 FoFe] Arv) ek AUl ol 9} ALl Bayley(1996)01 A= -3 -4 &-0] A3
FrarQl Aol A Agt FoFol 7Hg wol dojtal, Mol g, Bg, FA AR Fofol é w01, Roberts(1997)
MM TPEAFo] Al 5e] A5 St Foko] 7P ol Yol f5, dolFo] &= 78!% A 2 Fokol
ol dojrom B3 FA Y AR A5t FoF Fert oFf At ol e e A FEAOE FPLA S
&85 91 7 (sonority hierarchy)”} 58T A5t Fofell &S = F Ak 7Fe S AARIGL S, 1;11&3}
ol Ao s Tt ‘7%0 TAgol SAL Aews FHL A 5, dols, 5 o] TR =
BPde t} %ofo % —t— 1980; Labov

o] SHu 2SS st HAeH
o}

71 o] tH(Bayley, 1996; Gu;
1989; Neu, 1980; Roberts, 1997). a}#] 2t L=

cl) uy,
S THE AT} BE ) B THET 9GS
o] A& K} T HolA Fofol

Al ETE FoFo] o wol o H(Guy, 1991), T4 U @ol
Aot A (/m/: 66.7%, /I/: 50.5%, /s/: 31. 5%, W12 23.1%, /z/: 14.3%, Raymond et al., 2006) 5= 113 3td T34 S
THE AR AT A5 FS Fw0] AHstrldle A7 o] Belth o] F Bybee(2000)00 4= 24T
At 5o S U A A AdEtr] flE do] RIS WS 1 AdTE XSSt

Absdol A Wl a e ste] o] Hlmapo] o g Ap5t FoF S A5 Bybee(2000)0] & 5HH Eaf3]
TAL) BAG ol A o] A&t FH ok AubH o 2 Ik drojoll A o] 8 u & 2 e told’e] 7§ W= FT)
323] 2 68%9°] kel L}E} 3L, RIE7E93]Q1 felt’ o] 789 55%, W=7} 43121 “sent’] - 25%, W=7}

18120 “lost’®] 739 0%2] 5eFo] vpelL}, who] RIE WQlo] A5+t Fokdl F83 9§ shrfa =433l th
A W Qlof] o) 3 AF2 F oF2 o713 Wolfram(1969)2} Neu(1980)°f] 2 24 9 22+ & k-2 A Q1 o A Wt}
A dAellA o wol dofwtt olef gk A4kt #HA Skl Wolfram ¥} Fasold (1974)] wh2 W o o] w4
TS o Asdste A Fol Atk AR Wl g Aol A 1450 9 o] o] & oo = &
Roberts 2] 221(1990)]l ¢ &} of# o] o] Ljo]7} WolA L= 2457 FoF WAl Fo| %OV o}
TA A o2 2 d 67 Lol A 44| Abo] o] o o] ol AlM AEt F ko] A=} FElskAl 745l
3;0: 427, 3;6: 25, 4;0: 159), SA Bl &= A5 Foo] =8 Vet @] H‘*"é}"ﬂt}(s 0: 10%, 60: 7‘3j
7;0: 31, 8;0: 378). 4oL gos @ Guy 2} Boyd(1990), Wolfram(1969)l| A= 1] A 2] 4Fglef A tf 2p5= ebbs
Apgar 5 ool ﬂbﬂzi‘ﬂr BTl o wol WrERE o1, Raymond ] 2°1(2006)9] &1 A el ofshd &
At Fop2 Aol whef 2holE HolA odol, ¥ Wl R A Fofe] AT A= AE vEA
LrERg T ofefl & Aol M= S Ew AST FoFo] thekd Hiclsol oa) e dojof ARl whojo A Z}7}
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! Guy(1980)} Neu(1980)2] 4 -$- do] gojtl A2 A5 422 Labov(1989)2] 74 -F- G o] UoTl o}5 3A & tj oz <l
75 Wasto], AT tdel A dH .
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Tol| A= Holo] I3 2~ (Buckeye Corpus of spontaneous American English speech; Pitt et al. ,2007)°l YEFE o o]
e E3ete dolE Ao R, SAT AT FokY] A S vhFE Wl o) whol e
2 E-ﬁiohﬂr Holo] I 2~ = 9810] 9 F FH ¥ 2 (Columbus, Ohio) = 71 A X o] A
A152] 20-30tH w2k o8 742 1078, 400 A3 ¥ o4 42 107, 5 4078 o] A1 S et
w4 ZH 2otk IHA ARE A FAC g A 2Eke FA4E 553 Aow, donl
'T?r/‘}d FEolth ASt FoFo] AnkH o w HAAA Ll A o AT AT S
B PA 08 553 Hoto] I A A gt F oo AA| g FA sk AR EN
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e A
lo 4 8o

‘ﬂdi theh 2ok o] A Agt Foko] gl HH &S g oz Ast =
‘ﬁ o] 3 2ol LhER o Oi‘?zf HAASES W= S °7<4“‘ ASTe E38
9937} thof o] F ka3l 25,6260 0] S E‘r 4?“ AR H o2 ol
e ily X}%E ZoF el tigh Aol B R, 9937]9] wojE Zh7; IHIE wof9} ANk
4S 53 ;P . Patterson¥} Connine(2001)°ll 2]3}A 1007t o] o %01 W=7} 603] 0] 4<l
H Rkl Tl & ARlE tho] = X*AOPDE Hoto] 3 oA e o] 7} Leec
A RETE 7T o2 wo] RIEF7E603] o)<l 45+ 1R o] 2 #-F3akal, thof
1l A9+ ANE dol= _Triﬂr. & 501, ﬁo}ol T 20 A 333] 2] WIS 2491
‘must’®] 739~ Leech 9] 21l A = 7233] 9] RIEFE UERY, ‘must’+ IHIE do]2 F/Fshr) 3 Holol
:731/\01]/\1 HI =427} 613 Q1 ‘percent’ = Leech €] 2910l A4 W1 =427} 298] 2 LJEF O &2 AW I thof &2 BF-3kc},
T Ao A Holo] Fy Ao A T L.n_—r7]- 13]¢1 ‘circumvent’, ¥o] HIXEF7} 23] 21 ‘methodist’$} 22
E*Oib Leech ] 291¢] tho 5 ﬁoﬂ AAE ] QA 7] wiEoll RIEe ofgh whof oA A sh= JJr &
O
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-

g e I >
AN I sl
fo w4 2 o

I o
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B=P)
X,
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2
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3
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—_—
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=
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rE
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~
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(e}
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=
=)

Atk o] WS ogh & IR Thof ol A] 18471, ARIE wrofol A 36270 o] o7} A7 = QA
5467H4 o] Sl A whstE B E %*éﬁjr &5 32 5H(Praat, version 6.0.14)2] =~ HE W o] & ALE-8to] 55 A2
= ool A 22,59270, AL whefell M 2,.85471 €] S bl & F= a3l
IRE G2 7/ ‘want’ 9] A¢E HH ‘want’ oA FET S TLLE
TS FA G S whof ol A Y B S-S B4 5te] AUt oj gt o 2 A9 F ke 987
Uh e B Bloto] s 2o A Al ek AbS 1o A w191 A 3 A= Wil o e A E A (my), T
mo), Fd o143 (ty), T 173 (fo) ZH2He] TLwell A Hd 570 o] ake] S/8 A whS A B3t & thof o A] JJEH
ojste] SANYLS AAs= AAHS FAT o3 daE AX HFAow AR FAA RS INlE
S35 1,42370, AR vho] S35 L 779712 F 2,20270 2] S T o] HF EA ol A8 E ST
TARE AR A FAE ASao] FoF FEj(d: don’t)i el dol = 2km A Aol A Al ekqlh B3k
AT 2S5 el A o H 5] deAtSol /r/ A5 ghatel wet /o] A S (retroflex) B Ao
(approximant) & & 5 BRk ol g}, /o] PR Fo] AR E hFHo] ST AS7S PAHA Kt

:lm
_\‘i

o

B

LL

12 47870 2, WFoF ‘want’ o] BE

dlo
o?:: N oox F?l

I
’“rﬂiir

rSLB
2 X

ol ot Hf 5o AAAEOR /e i?&o}” ol Al Am A ALt SAT 25T
TPt Feiste] AN A (Bayley, 1996; Labov, 1989)0ll A= Fa i d o] B3 FX| 495 BT £ 35}
ATE RO, WA O FPLHFol Ba 52 FARN Fr= FALA Fol Awel AR A
Fofol o AA dofttt. au R & AFolM = Aol Baat A1 B9 A5 Aol A Al stk
T PRl ST Ao ofF AN s 25FALY B, TS DY okt d
7Fs7d ol & 73-F-(ll: him, his, them) S A] &2 A} =0l A Al 9] 5} Fo 2 Aps A Al AT 9 g

A 5ol Airsdtehs B¢ B Al ® wdFo] ¥ S Fu o2 A3 H o] A5 Shresyllabification) 7}
dojrte 73%—5— X}O = ofel MMHW ok, gl os FHL AST FoF RS Add F gle

4,

S BAA A A Ao UEREE A A Ao BAE AMEL U S
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A study on the reduction of English final consonant clusters

Faste], A Z}%T’__L RE7h dbste] A oral AR7F gebE o] wetE A S8 2ol ok A4
sl o & Jolel e 19 18 Ad P Al 3Fx}7) ukEFe) ‘most fascmatmg (1754- slSOla my)2] 573 3}3
if‘—ﬂEil%Qi ‘most’ | A &AL A5t S S SHA W elebA| efal 5 dE w58 Al A Tt
EE 71 HA ek %D o] A LERUHA] 2ok, ‘most’ o] S Aol A SEE AS FoFo] Aot A
I & Qth A g o R Aol g Aue ST Aew O Z23E FHAoE ddFHA ‘?loigr
e do] 2, AT A5 Aol SEE Abgro] F 7Rl A5-(CO)eF Al 7R A-(CCC) =, A B A 7o
e

x

P,LOE’L —o
o &%

AR A AT Wl AT AL 0 A YR A o] DA s A9 BAX = A=,
YRSt PSS zow | o), AHS YT oJ o dAFe Fdn A os) A]sla, vol
w5l o8] AN Wolek ANE woldl A vehbt AST o B4 MNP F E) Tz RS
B3}e] 95% AT A BARA L AW,

3 112625 0.200375 (4.991 / s) [3.313000

0.1039
0 ‘ | . ‘ ’
0272 § §
8000 Hz . _ W WY
8. Mrﬂ'*mra '1‘. Iy

226.6 Hz [ 0 3. .01 13,0 AR 4244
fascinating
- : f ac S 38/74)
log
3
(1)
0.055 | 0200375 [ 0.380724
3.057750 |3.057750 Visible part 0.635974 seconds 3.693724) 2.306276
Total duration 6.000000 seconds
FIGURE 1

Consonant Cluster Reduction for ‘most fascinating’

=4 Zut

AT A AR 4

AR dojol A o WY
Bybee(2000)2] 5=} &
A= A2 e THA(1) =1
Fol AT 2] FoF

b

W HAT At FF ANE dolHTh AREHIES} wEN L YA o =

] Aokt o] éﬂr—t— ol W7t A Fof Fadk 93 gt

to] ahm], A& o] RikgE ST 25w Fofol] SAA SR fron| gk A9

2.125, p=0.000). o] o] T+oj HJE—’F%%’SQEE_MEE}O%S’%XWJE%OMW e =
=4, Rl

1:/}}_%65]1;]]% __/H %

ol

m\l

On

e Bolo ME Atee =9

ofsh AN ehofo] A LhEhbe AW AT HOF P Feja Wale] o8] AP e 4 vols)
grojol A LA E 13} 2k,

AL A==
o B A&
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Jin-Sook, Park

TABLE 1
Consonant Cluster Reduction by Grammatical Conditioning
High frequency words Low frequency words Total
Grammatical conditioning
n % n % n %
Monomorphemic words 879(526) 59.84 393(185) 48.51 1272(711) 55.90
Polymorphemic words 544(267) 49.08 386(188) 47.83 930(455) 48.92

Fehz welol o3k S0 AT Fopol A L F e 4 vole] Z9 ANE tholnrk wAl Bojol A e
FHoFE ol U s/ WEbS AL, T Bl A o] o - A A g Apo] o A R AR I o o] A Ap 5t Fofe] 1] Eol
ueh, dAlq ez A ko] T ol Yottt obeffo] 29 2= =

W% o R} I s ghojol| A 2pg
wrof of Anl e whojol A e v & B A ol of th g B &

=
wrofe] 23

Ml

Zobg & A7)l el Aol t),

High frequency words Low frequency words Total

B Monomorphemic words B Polymorphemic words

FIGURE 2
Consonant Cluster Reduction by Grammatical Conditioning

P A Welel o g A gt Foks AAA 02 B v ujd vro] B GA F e A dhojol A Abgt 5 oFo] T
T2 SR Ve, FE A WS A5 Fokel| o]l A S VA= Ao ® Ve THx(1) = 10.203, p
0.001). o] & A¥h= F /o] Fel AR 5 dol Hrh WA B A& whojol| A AFSk FoFo] T wol A gkt
1 313 Guy(1980), Labov®} Cohen(1967) ~L2] 32 Wolfram(1969)2] 743} & A &FA] 7 & e & W olo] &3 x-S+
kS IR E ol o} AN rojol| A A A o2 A HH A5t FoFo] to] RIEFHE MR T2 o=
etk A& geled = Stk

T AR dolo] Ae g H A4 vl Rt GAd P Ej A dojoll A A5t Foke] o wol dojitar, Rl
grojoll A o] el el AW AET Fokol T3 2o ® A8ehs Ao UERTH(1) = 15335, p =
9.001e-05). o]l ¥ha] AW vhof o] - th B & whoj Hrh WA B A who] ol A o] 23t 5 oFE o] HAEH
=N G A wojell A o] St FHoFES A AR Bl &R e, AR tho] o A 9
e WS 2 a3k gQlo= #8atx] = 2 o2 YEFSTHx?(1) = 0.147, p = 0.701). =, FE &
W ¢l o] A5t 5 okl A= glolgh= 715 4L 2 AT AkE w4 Ao 2 ARl %
Toj 7} obd MIE47} 2 o]o] A A ALE= TR, o] RikFE o] Ao FasH
aEEofok s QRIS B

1K

k1

N

ul
ol
o2 ofN &

e
=
o
&

2
HN
v}

S 20| #Hlo| HE Atgw 5

28 TE Boish ANE tofo] A hehb ST A HOF F4S SAW ASwe] Lo] Wl o3
42 ol
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TABLE 2
Consonant Cluster Reduction by Cluster Length
High frequency words Low frequency words Total
Cluster length
n % n % n %
cC 1342(742) 55.29 765(367) 47.97 2107(1109) 52.63
Cccc 81(51) 62.96 14(6) 42.86 95(57) 60.00

AW AT o] WRle] &9 A8 Fobe uwl, 8% Ae7o] F A A9 LHE thojo] A o] A&
Zobge ANE doldlHo] A& FoEuT o B4 e

wolol 4 A& Hokgol o 1 Ve, Ao A R
o ol Aoty obgfe] 17 3& AW ALF Ao] Wele] elg ALT FoHES WNE wolgh AE

chofoll A Liehdl Aol

70%
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High frequency words Low frequency words Total

mCC mCCC

FIGURE 3
Consonant Cluster Reduction by Cluster Length

AT AET Aole] g AFFt FHoFe WA A o2 S Abgto] TN A HT FA L ZSto] Al Q)
Aol o ol yel, AA A A= Guy(1980)9F Labov(1989)2] 12 7)o} 5 A&k A ebkA| vk A4S+
ZAo] M2 2pgt Fofoll FAIH O st AW S A A ehs A o2 YERGTH(1) = 1.695, p = 0.193).
At Aolell o gk A5t Foks who] Rkl ofF A A OR A EH 1l wojof AR thojo] A
AT A5 S oo w9 Aol gk Ao 2 YERdTHE A1S F1E 5 Qlth
I E Tl o] A9 A Aot FAHAl 2T Aol T NQ1 AT S AFSto] A 7Sl A ol A
A & 0Fo] ] Wol UEbsk o), Il who o A o] 2} E Holof o gk ApEt ok TAIH O R fon| g
2po] 2 HolA| &= A0 2 Ve THRA(1) = 1.525, p = 0.217). A= gholo| A o] }&-t % k8 1 nl = vho] oh=
o] o 2 e =, ANE woje] 49 SHT Agato] 7 A AR SHT Agato] Al A9l
Aol A AFS F kol ] A A el T o] 28 &2 AT Abgto] Al A wol vt E A&k ARSI =)
W ARIE doff| A watE A g 2Ahet RS SA8 ekt AF o R A H AR AEt Aol o g
2} FoF2 TAIH SR Fofn| g apol & HolA| gfof ANIE whojo A o] AF5t Aol WQlE Ahgat F oo
2= T3k 29lo] obdd Aoz YEFGtHx(1) = 0.012, p = 0.913). 5, & A2 B4 Al wp=w
o} AN & o] oA &AW A5t Aol Ml Ah&* F ko] T3 Q9o 2ghx] ghghar,
= Apgao] Rl AR AW Agro] Al TNl Aol A AASat FoFo] ¥ Fol WAgtia
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TABLE 3
Consonant Cluster Reduction by Preceding Consonants
High frequency words Low frequency words Total
Preceding consonant
n % n % n %
Stop 170(98) 57.65 134(64) 47.76 304(162) 53.29
Fricative 417(264) 63.31 281(139) 49.47 698(403) 57.74
Affricate 17(9) 52.94 11(9) 81.82 28(18) 64.29
Nasal 615(395) 64.23 305(154) 50.49 920(549) 59.67
Lateral 204(27) 13.24 48(7) 14.58 252(34) 13.49
Aol 2oy Wl 9§ 2wt FobA e, S8 Ao AgAFe] A B ARlE
wrojol| A 9] 5 oFE(61.42%)0] ARIE trojoll M o] F o5 (49.77%)H Ul U A el AT A5 Adshe
A&o] T2 79 Al ARIE To](45.61%) H.UF L &= Tof(51.53%) 00l A FoFo] o] Wo] dojuf, M| H oz
SN ojol X Ape HoFEel o A Uekeh obdlel ¥ 4t AAASe 2wyl old Ao
=ZokE O —Tn|l«
HaeeE =
High frequency words Low frequency words Total
B Stop M Fricative W Affricate M Nasal ™ Lateral
FIGURE 4

Consonant Cluster Reduction by Preceding Consonants
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ok uglE ABAAL A= Ao E YEGTHxA(4) = 181.82, p < 2.2e-16). A+ FF At
= A #Este] AvEd, SHT A5 Aol 3 5(49.74%)%) AET 54
AdApEol Al 3(56.60%)%1 A-5-ol A A5t Fokol o weol yeb, AAAHR Axes APAEo &

o H1 1o fo Fy o

AAZF ASt F ol TAIF SR o] & ABAAE VA= A2 YEFHTHEA(1) = 10.076, p = 0.002). ©] &
AeE MgPapgo] A ARt FHSd Ao A&at Fofol ] @o] dojutiE Wolfram ¥}
Pasold(1974)9] AT A3} gty 2102 Ao A5 A Ao a2 o d o2 37 27 s A8 5ol
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SAT AL HYT A FUE Fe Tl 2UL AL HYY A9 ALT Fopo| U @ol
WAstel A FHE AAF S W AT Fopol JFL F b5 A& AT

High frequency words Low frequency words Total
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FIGURE 5
Consonant Cluster Reduction by the Sonority of Preceding Consonants
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A AT AST FoFel Fov T QRS /A A0 LhehdThed(1) = 13.405, p = 0.000). 1E
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TABLE 4
Consonant Cluster Reduction by Voicing Agreement
High frequency words Low frequency words Total
Voicing agreement
n % n % n %
Homovoicing 1098(636) 57.92 549(273) 49.73 1647(909) 55.19
Heterovoicing 325(157) 48.46 230(100) 43.48 555(257) 46.31

AL AL U A S AL LU DGl F5d 2 0
et 1 AYAL F P o] AAFHE A3 TNE Bolo A9 43T FoFEL A
HopEuct 7 ek, $AW Ag3 1 AAAge] el BAA S
A Forol o 1 Uhei, A48 SAT A SoHEe A doluet wil el A o
hebdeh 19 62 AW A4S} 1 ABAEI] A DA A AST FFES WUE Hof g ANE

wrofoll A el Aol
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FIGURE 6
Consonant Cluster Reduction by Voicing Agreement
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et A e el A A i Setel o] el Delyitin nng Bayley(1996)}
Labov(1989)] 9172515} 1% 202, ¥ Q179] A5t 4] 2340 e A4 e] 94 24 wel e
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FHU A S ool B 2 vl & = UEb AL, % ARSI A YA fr A DA QS RSt 5 o]

%ﬁlﬁ.gi om e L%Hg 7HA = &42& YERRE THx 2(1) =9.013, p = 0004) 5, A= doloA SHT

At A A Ie] f- A AR ML ST AST Fod Fa% addow At v AS & T

AT} o] 31@ A Guy9} Boberg(1997)°] 4?} U QA A=A Y El(OCP: Obligatory Contour Principle)oll 2] 3l

AT A o] AR AR ek 740]% A= 7] gzl HAstE Ao w, A ST ol A S A5 3}
ﬂ@@ﬁsﬁx}%ﬂ A Aol TdF AS A oS T HdEE= o] frh

AR & dofo A e b= Ag %—F & AR wo] A S 2p5-3 2 P59 fre g ol

g el

2 ud
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Avpehs T WESTL ke Golol A HaRpe el A AN WS LT Fefol S w4 g
PEEREIE

o3 b Aol

TABLE 5§
Consonant Cluster Reduction by Following Consonants
High frequency words Low frequency words Total
Following consonant
n % n % n %
Stop 316(188) 59.49 183(92) 50.27 499(280) 56.11
Fricative 512(302) 58.98 326(160) 49.08 838(462) 55.13
Affricate 49(26) 53.06 14(8) 57.14 63(34) 53.97
Nasal 187(113) 60.43 93(48) 51.61 280(161) 57.50
Lateral 94(51) 54.26 27(14) 51.85 121(65) 53.72
Approximant 58(28) 438.28 14(4) 28.57 72(32) 44.44
Glide 207(85) 41.06 122(47) 38.52 329(132) 40.712

AT Aol TRl 9 At FobS B, $YPAFOZ A Fo] L& AP uNlE tojoA g
5 9FE(58.84%)2 A = THo](49.71%) .ot O 3= A YERREaL, S8 2h-3-0] 318 521 49 S Al AR = vho](44.14%)
B IHI%E ©of(50.73%) 0l Al FeFo] 1] Wo] HAlste], A A FeFE2 IRIE dojd A o =4 e
O 72 AT FFES FPAY 25U AdHEte] gdo] Nk 3 iz
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FIGURE 7
Consonant Cluster Reduction by Following Consonants
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FIGURE 8

Consonant Cluster Reduction by the Sonority of Following Consonants
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oy TH 52 B F& s A RA S Ak, ol el g H A= FaAH A S0 H SATA] A S
adeg g8 AV AgE SN dd] GAES s Ak o wu e TS0l vl
A AL g H A S 255 A8 719 HAe o] ALHojof spA N gk T o] H e} sol
o] FAA A & A TPt vl HME AFsh S SED A 2S5EEo] HAstEE XA
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AW E oo &= Tl = A7 ST A 5 AEAHEES 7L A F= o=
UEFGTHEA(1) = 1.921, p = 0.166). TH A0 & ZHSo] Q= A9 T E0F5(28.57%) 7 vtAl YEbs L,
TR F A9 FHekEo] FHE A HlzE A J I jzE olErhe HE aestyeE

['I

A Holol A LERFE ASE ok 4] /1E FUASY TR AR SR AYEA gk A% 2
% 9lek.
d8 gl E AtE 5
X 62> I To] of ANk ghofof| A vpERvE A Abar FoF S A wilel] o] vERA Blofth
TABLE 6
Consonant Cluster Reduction by Gender
High frequency words Low frequency words Total
Gender
n % n % n %
Male 678(345) 55.77 423(202) 47.75 1185(627) 52.91
Female 661(368) 55.67 356(171) 48.03 1017(539) 53.00
o] ok ST ALT Fobe B, W] A9 TulE wojol Ao ST FHorgol AN wojd]A 9]
gt FERT A Uil oY A g Rl dojdA e Aga FokEol ¥ A yEh
AAHOZ ANE wolurh W% Gojo A A& ool o gol Aojdeh. 1 9 A % ST
ZorR S W% vof ol AN ghojo] A LiERd Aol T
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40% -
30% -
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0% -
High frequency words Low frequency words Total
H Male ®Female
FIGURE 9

Consonant Cluster Reduction by Gender
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Ao, B AT AR BN A% PRe AW AST Fopl JFS VAL FL Welo] ohd Rom

ebde,

obeel & 7& AW wojoh AN dhojoll A e ST Abew FoF e AR Rkl o) et

TABLE 7
Consonant Cluster Reduction by Age
High frequency words Low frequency words Total
Age
n % n % n %
old 749(419) 55.94 413(224) 54.24 1162(643) 55.34
Young 674(374) 55.49 366(149) 40.71 1040(523) 50.29

N Aol Az e Anz ols) =ekel ofAsk AE A% wslel e SAY AT HoFS W,
FAT A ARk gdoje| Ao AE FHoFEo] ANl Wolol A o] Ahgt FHokE R T HAlSHAl 3 A
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AN Gofol A @43 A theht, 3 FIhE )9 ohE P o vhebrth B 7o) o] o) e AR B4
A= Ao o w ARR IR U2 AR dojol M ASw S S8 HElete = AdTe] 23t 4FE F
HolFw, ol JaFo 7 e Tl Mo A FoFE ol ANlie dojel A 7p v vehd A S g1ed
& giek okelel 1 10 Aol ST A& HOFES MEFEE vhehdl Aol th
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FIGURE 10
Consonant Cluster Reduction by Age
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FoF2 Ao upef xho] & Ko A] gkl TN whojof A A Ml A5t F okl TS Y FS WA A &
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FOoF = gt TestE AT wol Ripet A A3 BE5S & st A vl Hl=STt Q1o
WEERE oy et B o] Fagt TS F e 2RAYS AASY] FF RIEFE e g A A dshe] vt
AT7F A7 E 7] o gt

© 2025 The Modern English Education Society (MEESO) 66



References

Bayley, R. (1996). Competing constraints on variation in the speech of adult Chinese learners of English. In R. Bayley & D. Preston
(Eds.), Second language acquisition and linguistic variation (pp. 97-120). John Benjamins.

Bush, N. (2001). Frequency effect and word-boundary palatalization in English. In J. Bybee & P. Hopper (Eds.), Frequency and the
emergence of linguistic structure (pp. 255-280). John Benjamins.

Bybee, J. (2002). Word frequency and context of use in the lexical diffusion of phonetically conditioned sound change. Language
Variation and Change, 14, 261-290.

Bybee, J., & Hopper, P. (2001). Introduction to frequency and the emergence of linguistic structure. In J. Bybee & P. Hopper (Eds.),
Frequency and the emergence of linguistic structure (pp. 1-24). John Benjamins.

Gimson, A. (1989). An introduction to the pronunciation of English. Edward Arnold.

Guy, G. (1980). Variation in the group and the individual: The case of final stop deletion. In W. Labov (Ed.), Locating language in
time and space (pp. 1-36). Academic Press.

Guy, G. (1991). Explanation in variable phonology: An exponential model of morphological constraints. Language Variation and
Change, 3, 1-22.

Guy, G., & Boberg, C. (1997). Inherent variability and the obligatory contour principle. Language Variation and Change, 9, 149-164.

Guy, G., & Boyd, S. (1990). The development of a morphological class. Language Variation and Change, 3, 1-18.

Jurafsky, D. (2003). Probabilistic modeling in psycholinguistics: Linguistic comprehension and production. In R. Bod, J. Hay, & S.
Jannedy (Eds.), Probabilistic linguistics (pp. 39-95). MIT Press.

Jurafsky, D., Bell, A., Gregory, M., & Raymond, W. (2001). Probabilistic relations between words: Evidence from reduction in lexical
production. In J. Bybee & P. Hopper (Eds.), Frequency and the emergence of linguistic structure (pp. 229-254). John Benjamins.

Labov, W. (1989). The child as linguistic historian. Language Variation and Change, 1, 85-97.

Labov, W., & Cohen, P. (1967). Systematic relation of standard and non-standard rules in the grammars of Negro speakers (Research
Rep. No. 8). Cornell University.

Leech, G., Rayson, P., & Wilson, A. (2001). Word frequencies in written and spoken English: Based on the British national corpus.
Longman.

Lotto, L., & De Groot, A. (1998). Effects of learning method and word type on acquiring vocabulary in an unfamiliar language.
Language Learning, 48(1), 31-69.

McLeod, S., & Doorn, J. (2001). Normal acquisition of consonant clusters. American Journal of Speech-Language Pathology, 10(2),
99-110.

Neu, H. (1980). Ranking of constraints on /t,d/ deletion in American English: A statistical analysis. In W. Labov (Ed.), Locating
language in time and space (pp. 37-54). Academic Press.

Patterson, D., & Connine, M. (2001). Variant frequency in American English flap production: A corpus analysis of variant frequency
in flap production. Phonetica, 58(4), 254-275.

Pitt, M., Dilley, L., Johnson, K., Kiesling, S., Raymond, W., Hume, E., & Fosler-Lussier, E. (2007). Buckeye corpus of conversational
speech (2" release). Ohio State University.

Pitt, M., Dilley, L., & Tat, M. (2011). Exploring the role of exposure frequency in recognizing pronunciation variants. Journal of
Phonetics, 39(3), 304-311.

Raymond, W., Dautricourt, R., & Hume, E. (2006). Word-internal /t,d/ deletion in spontaneous speech: Modeling the effects of extra-
linguistic, lexical, and phonological factors. Language Variation and Change, 18, 55-97.

Roberts, J. (1997). Acquisition of variable rules: A study of /t,d/ deletion in preschool children. Journal of Child Language, 24, 351-
372.

Roberts, J., Burchinal, M., & Footo, M. (1990). Phonological process decline from 2;6 to 8 years. Journal of Communication Disorders,
23,205-217.

Schmitt, N. (2000). Vocabulary in language teaching. Cambridge University Press.

Wolfram, W. (1969). A sociolinguistic description of Detroit Negro speech. Center for Applied Linguistics.

Wolfram, W., & Fasold, R. (1974). The study of social dialects in American English. Prentice-Hall.

Yavas, M. (2006). Applied English phonology. Blackwell Publishing.

ANy YATYAT VYFrFyr T Ty ry Wy
© 2025 The Modern English Education Society (MEESO) 67




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


