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Oh, Young-il. (2013). Phonetic Realization of the Homophone Pairs "For —Four’ and
"To—Two’ in English. The Linguistic Association of Korea Journal. 21(4). 185-205. This
paper investigates the phonetic realization of the two English homophone pairs ’for
—four” and "to—two’ as a function of word class and phrasal accent. Compared to
content words, function words are observed to be phonetically reduced. However,
the word class may not be the only factor that affects phonetic realization of
function words. Prosodic context such as phrasal accent can also play a significant
role in conditioning phonetic reduction and strengthening. Thus, the role of prosody
as a factor in reduction raises the question whether the reduction observed in
function words is a reflex of the word class or of the prosodic context of the
function words. A production experiment was conducted on 20 native speakers of
English and five acoustic measurements (duration, F1, F2, intensity, and F0) were
compared across the four conditions for each homophone pair: i) unaccented
function words, ii) unaccented content words, iii) accented function words, and iv)
accented content words. Results revealed that the phonetic properties of homophone
words are sensitive to both phrasal accent and word class. Specifically, the accented
conditions were significantly different from the unaccented conditions in duration,
F1, and F2 for the homophone pair "for—four’ and in duration, F2, and intensity for
the homophone pair "to—two’. The content word significantly differed from the
function word in all five acoustic measures for the unaccented homophone pair ’for
—four’ and in duration and FO for the unaccented homophone pair 'to—two’. These
findings are discussed with their implications for English homophone words.

FAol(Key Words): 5502 %}(homophone), 7]%5¢](function word), T3 (word
class), 2HAIE (phrasal accent), /3 2F8}(phonetic reduction)
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dolu 24 Ee FES] &
Th= A2 2 &84 Aok dofut
ol &3} Yol xef 919 AHE A o', o=
©919] oftell fxjsk=Lkel wel 29| A% AdYol @ 4
d2e 992 A3 domain-final lengthening)E & F S&H], ol &84 F
(prosodic structure)®] PAIZtol| $1A]3 FEES I9A @2 ARG 440 E o ZAA
A A= ZolthBeckman et al. 1992; Cho 2006; Edwards et al. 1991; Klatt 1975;
Wightman et al. 1992). +48%] 23| 93-S F= A} #d = & tx2l 4=
T 9927] %8k (domain-initial strengthening)E & 47} Utk ol &84 ¥4 A
ol A &2gESL ZheHlel fAAF ARG 2golv 53 BN FAHeE o 4
st AFEThs Aotk (Byrd & Saltzman 2003; Cho & Keating 2001; Fougeron &
Keating 1997; Keating et al. 2003).

doju} 4] FA4A Adel IS WA= F WA 24w
A o]9jo &3 FEF(prosodic prominence)s & T
o] o}3]734(lexical stress)Ht T Ml E(phrasal accent)E &8l +&8 02 FTe|A|A =
H O%87 X9 AEET 4R ¢ et A dddte
Edwards 1994; de Jong 1995; Erickson 2002; Fowler 1995; Turk &

& AU TR 22 &84 89 ool SA4A AdYl YIS HA =
& 84EEs, o7t £ &KolA AA UehdA ¢ Fo] 7hsst
o &0l A €] o575 (predictability, Bell et al. 1999), @3} &ollA HF02 ALE-E]
G5 F HAE ASEHE dolERT E ostEo] AT Y SoA AFEs
A(first use of a word in a discourse, Fowler & Housum 1987), 121 HZAZA
U HEAA He 8 133 oA dolE2 syt @ Ho| AdHvs Uk v
(disfluency, Bell et al. 1999) 5°] STt (Lavoie 2002).

o] o %o FAE e F8Y SAEE Y Dol &gl9 S84 T 38&
21 aglo] opd i ol AA 9 FElEH Tolfrd Ex Toli-f(word class)E & 57t
At ©ole= A WAL FAL, FEAL FARSE ol £ el B oA FRE AU
A= W&0l(content word) 9} AL AXIAL, HEAL Z25AL tiE AR 2ol £ WollA +
2 293 7155 YEE 7150 (function word) F #HF2 UE § Tk olgg o3/
ofm &3 Aol o]elof = U golo} Zlsole A SHAME B AolE Holed, 9
£ 291 750l W&ofdl His) Zo7t FA AEH 49 A7 okt g ST}
Bt 7hed Zog e 18l FH oS3 A w3 WA HASkE = S48
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oFs} 448 wo] Hlth(Cutler 1993, Gimson 1989, Kaisse 1985, Selkirk 1984, Shi et
al. 2005, van Bergem 1993, Zwicky 1970). Altl 7|5ol= &9t 22l oFFH
(weak form)¢t & El(strong form) 2 o8 712 FEE AdHTh= 540 ATHBell
et al. 1999, 2003, Gimson 1989, Selkirk 1984). 73] T3] oH toj7} 7]%50fdl| 43
AU e Wgofol Sl kel whet SAeHA oFd) ZFs Al 2holE Helal St A
olth.

SHATE Tolo] FAATH F&FS wA
AT Bkl W 75019 ofs} @A

s OE Aololl 9elA 719 ?f} 4% O}HX]
7]?"1«] ofs} @S dol
& HellA el 2kt HAE
7 ofEs Al & "r7} 3

Eﬂxﬂﬂoi 71E AT o H]OH 715017k efstEo] dddttar Ao nigS
0] 7]%& A HGimson 1989, Kaisse 1985, Selkirk 1984, Zwicky 1970), th-g-3t=
-gofok daglol 7155017t AAl oFslAl AAH L AA ZFsA "]545]~7\] 282 (corpus)
g BAgte] 19t #EE 298 ZopAk(Bell et al. 1999, 2003), T-& Uj-gofo] IRE
3 71sole] AA mE dREY S8S A B o] T agle wE 7Y $44d
o] Apo]H S A3ATHShI et al. 2005, van Bergem 1993). 1% A9k 7]50]9F -0
HAAE 11 o2 3=, & 2 2a %o| hEna Tohk= §5° l«l‘ﬂ(homophone)
Be ol83ta] 750l UEole AR Slo] Aoldle A7 A Lavoie(2002)
2 Adstais 79 fles dAolt.

3, Lavoie(2002) = thatd S Wl A% 3l(spontaneous speech) A9l fordt
four 5REE AFE T3l 7150 forst WO four7t 71E AT FHELL FHES 22
= % otue] 2o /MEAE AdHE A ozl Fdske wAE, Adshks A, AA9
97 SHIE 5, TelT Aaaks <86 mat [felARE [fa], [fa] [fa:], [f5], [f>
r], [for], [for]ell ©]27174A] dH 9 AEA S (continuum) 5 A= & F- Ekikil= il
TR Stk A& B0, DA} fore Ao E AZFEE Tol ghojlA q] e I
27 Bgdt S0l Ado] HA B [r]A4A7) 7ivE FHEs 2 APEA et
atH, AA0] Zh2(rime)F-2 o] the Tolet AAH ALATL FofollA 318 TFe Tt A+
2t AAAL fore ©A [T EE AFETD gt 00 Hs) 24 foure B2 AR
He go] dellMe tiiE FHE [rad®, 284 8L Al A7 7 Bel
2 o] "kl dvh B3 274 fours A HIEE 7HAAL Sl 78‘-°r°ﬂ ol 2g
3 519 [r]e 7R AR ARHAR, AR fore] Bgole A HHES 7HAA X

o Ansta Qlok &A% HHeME AAAL forek A fourd] A l‘i— [fle 22
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AshE rﬂ o g LaV01e(2002) Oﬂ%h 7]bo1 Z(j;(]/\]- forsa} 4%0101 ) ﬁ,w 9
D3 FEEAoI A o= Aos) FAlsta 229 APFSE Hlud 2o ohet A
FEE FoI ol o] Ydske 402 7lesta 8l7] g, dolf-3
=4 8ad WE SALE AolHE AR HolA] Fehal olvjal & ¢ e

|

oo & ATl 715019t W&oz T U forst four, toS} two E5019]o
TS o83t ATt TolE SRt A, 71wl Ul-gold] SAE R FFE
nE 4 9lE 30101 FRAA 2A8] L7] 9fste] AAEE dPRhe 34 443 FA
g AL AYs Bl 71wl Heele A% Aol ofgA o7t YA A
= Aotk A dolfryol mE 42 AddFel Aot SleA ohH T1ok= Aduglol
S87 Qi o) 24A AFFe| 2pol7} WAt AUAE A S 1@ B Aolth
e 289AE 715019 o] BOR o]FolZl F5oldo] 4TS Fetahr] % o
TS 71€T Aol 3AME dol, AMEHE, ARERE, A7, 7|EFare] O
7] SRAA FFolofo] APl tha Aot FAEA S AT Zloln, wpA|E 47l 4

5 soolofe] Aol v A I 3 Holf3F HIE ol WE 7ok Uy
848 gk A8S WE Zlolth
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E 1, 220/90] ¥ for—four 2} to—two Off CHEt A2

Homo-

phones Condition Sentence

1) for (U) He has looked for actors since last January.

for 2) four (U) It was JOHN, not Mary who picked four actors.
four  3) FOR (A)  He strongly argued FOR activism, not against it.
4) FOUR (A) Instead of three, he picked FOUR actors.
1) to (U) He has objected to nationalism these ten years.

2) two (U) It was MARY, not Tom who selected two napkins.

to

two 3) TO (A) For assistance you should have turned TO nannies, not

against them.
4) TWO (A) Instead of three, she selected TWO napkins.

A WA 271 1)0l] AHE E42 QHEE A &3(unaccented) 7150, T HA =
A 2)0 AHEE T4 HEE WA 2 Yo, Al "R 21 3)dl AHEH 4 oz
ES We(accented) 71%50], T2 wpA2H vl WAl 24 4)0 AHE 242 iz o
MEE ¥ 8015 Eata Stk e ZdA tid @l A& o F0eE 1
BAA T Ul Aol e S4%HA dRY Y G H4F st stk 2o o
Holof e S84 49 Y= wiAE] ffste] diddele] o2 [d]v [t] e A7 H
o2 FuA s, g o] HA+= ‘for —four' g Aol AAE B 24 (k|22

2.3 HolEx

HPFIATL 249 B AL olsisn W Ao] Fastthn Bl Hg

5] Aol APEF BHE APl vle) A AFEA A%H=S ek 1
RARARL LR 4u1E % B2E Holu} 2o glowl Ayl ARtk s
T AP ABHeIA BEE ol B9 £ FeiFth o|F ABHeIAE PF
= 2 S o gglom, 1 % BE 242 ANEE 599

AYEHEL F W O 99Tk ARBAAEL 47 F uEAL Ulor(7)e] 274t

=
A 274+39 HHE, @@%@%Z}%ﬂ %}i}% Marantz PMD570 =£7]9} AKG C520 H}O]

E]
HE =553
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2.4 HUEY

=58 SAHYL Praat 5.3.42 (Boersma and Weenink 2013) 484 Z2I3&
ol g3l BAsIY, EAE SES HYoR Fo|, AIXZE, ARTHE, £ A7), 718
T e FEIAT E5H As Aole] 7R 2HERZOAN A s3] 91
% FzeHA AT st AT FEs AAR AAon, do] 4L
Zt&(rhyme) F-2<, ‘to—two’ ¢ A4+ HHF 3E 0|59 do] A
lo] o]@)o] UmA] v ZARE Ba 7] A A SA 85 o
IES W2 271 3)3% 4)9f sjdsh= ©o] FOR(A), FOUR(A), TO(A),
83 TWO(A )% AT & RoEnh

18 1. Praat2 0|83t 7|50] foret too] & of
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2.5 HYEA

Agoa B2 Z7ke] 2o g dol, ANEHE, ARIHE, AgA7|, 71 &0
SATA S ST :rLZﬂZqoi HIES A &2 7

= W 750, 2Ea QHES T Yo o] u|
7TH 22 Abololl A SAES Hatol Fond Aol7h A=A 0}37] el HESA &
AHEA)(Repeated Measures ANOVA)S AR3H AL, BHEZ EAREA oA &bo]7} Qle
Aoz Brgo] b 7% o= 24 AololM frejw]gk Ztol 7} A=Al doki ] fste] AR
o2 ¥ ZY Hlw(Bonferroni comparisons)E AH8-3t%ith.

3. 4% 2% 9 =9
3.1 Z0[(Duration)

g9 18 29 ¥ 2=y /A 2o W 5801906 ‘for—four’ &) do| Hagk}
FEAUAE, T3 vl 24 Ateld] 207 SAEC] Aol Hgrl Aolrt YAl YJIEAE 2
23 BAENE BT Y.

=

a8 2. 2 =Hol| g F30[2/0f for—four 2 Z0| H|I
D 300
Lrj 240
q 180
t 120
i
o B
n o
for (U) four (U) FOR (A)FOUR (A)
Word Type
2. 2 = WE S30/|2/0f for—four & ZO| H|W
Type for (U) four (U) FOR (A) FOUR (A)
Mean, Std. Dev 72.246, 138.105, 216.012, 239.071,
(ms) 15.657 20.374 39.042 44.629
RM ANOVA F(3,57) = 174.027 , p < .001

Bonferroni

. for < four < FOR < FOUR
Comparisons




il

o] Hihe: SHES W o] 2o 714 A AFHYTW=230.071), 2l
B2 8 23 7l5ol 27(u=72246)4 71 @ ARE, o] ¥l 22 Ajole] 2ol
Aol 21o] frelula Aolsk YAl Woks] Al HEEA BARAE S A7) §
A OE fFou|gk Apol7}F UERIL(F(3,57)=174.027, p<.001), 1A o= ZHFE Alelo|
A Aol7h A dobiy] Sisjel B2y HlaE AN Az ) ) 20 mReA A
EME fFYu AolE B THfor(U)-four(U): p<.001, for(U)-FOR(A): p<.001,
for(U)-FOUR(A): p<.001, four(U)-FOR(A): p<.001, four(U)-FOUR(A):p<.001,
FOR(A)-FOUR(A): p=.016).

3, I8 33 & 3& 520199 ‘to—two'e Aol Uit AHE RT3 9leH)
‘for—four’ 9| 799} PRPIAZ HES B2 Yo oA 7 AA AAHUL(u
=254.956), SHHIEE WA X3 7|50 27 (1=86.408)A4 71 aA A=

T3 3. 2 =0l mE S30[2/0] ‘to-two’e| Z0| B
D 300
u 240
r
a 180
t 120
o BO
n o
to () twa (U} TO (A) TWO (A)
Word Type
# 3, 2t =Holl Mg S30/2[0] ‘to-two’S| ZO0| H|X
Type to (U) two (U) TO (A) TWO (A)
Mean, Std. Dev 86.408, 146.737, 239.794, 254.956,
(ms) 16.253 21.982 41.275 54.789
RM ANOVA F(3,57) = 154.326, p < .001
Bonferroni to < two < (TO=TWO)
Comparisons

dolg 7 A ES FFo] w2 Ul 27 7+ Ao] Hatgholl oAl frngt Aol 9
TA golry] gl5te] HIESA BAHREAS S E A9 BAH R fon|d 2o} VRt
3(F(3,57)=154.326, p<.001), AHF AAHo 2 EH 2y HnE AAZ A3} QEE ke
7)%5019} Y-go] ALJ(TO(A)-TWO(A): p=.844)E A9)3 UMA ZAE AloloHE A2
FoJu|dk zto]7h Wk (to(U)-two(U): p<.001, to(U)-TO(A): p<.001, to(U)-TWO(A):
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p<.001, two(U)-TO(A): p<.001, two(U)-TWO(A): p<.001).
saoloo - “for —four’” T ‘to—two' 9] Aol FHol| thak AAE 7HEFs] 8o
H, 7 ol FFHOE HIE 3} e} HEE ‘?:L% Z7o] SHIEE A ¢4 1}
MA| F 2AET FoHSHA AA EskE It B3 dolfd a3 e ‘for — four’ 9
735l SHIEE TG WA A b 7)o Btk LH‘Q“OV} H Z2A Ad=HH. oA
B ‘to—two’ Y Afolle HMEE WA & AT o7} 750l Bt} o w]sHA
AA AFEHAL HNEE B Ao A= 7]5019 &ole] Aol A&l YA F<
18 Aol7b YAl 2ttt

o

3.2 HIIEHE(F])

I% 48} F 4& F50l90] ‘for—four ol 3l 59| Fytole} F™o] e AIEXHE
ol vl 7HA 4ol wet o9A AAHNE=A T 28|37 274 Afolol| Hgko] ofE
Al 922 ZAEHE AASIL Ut

a8 4, Zt =0l M2 F520(2/0f for—four & MIZHE H|W

for (U) four (U) FOR (A)FOUR (A)

Word Type

El

4. Zt =Hol| E S30]|2/0] for—four | M1EZHE H|W

Type for (U) four (U) FOR (A) FOUR (A)
Mean, Std. Dev 511.920, 468.780, 435.182, 432.869,
(Hz) 73.590 47.741 50.062 52.805
RM ANOVA F(3,57) = 24678 , p = < .001
Bonferroni for > four > (FOR = FOUR)
Comparisons

ANEHE Hghe FES e ygo] oA 7H Bl A3 H A31(1=432.869),
MIES A 53 7)%50] 23(u=511.920)014 7H¢ A1 -G o] v 24 Ael9]



B AAA FomgE Ztol7} IEA] dotry] S8 wESA v‘:}*&%’ﬂ% =HE 47
EAR o2 Goju|g o]z} JENI(F(3,57)=24.678, p<.001), E3l| 2] Hw S
3} SHHES WL 7)350)9} SHHES W U)o} ALO|(FOR(A)- FOUR( ). p=1.000)Z 7
9% Ymix 2AE Aol Az fou@ Hol7h Rtk(for(U)-four(U): p=.005,
for(U)}-FOR(A): p<.001, for(U)}-FOUR(A): p<.001, four(U)-FOR(A): p<.001,
four(U)-FOUR(A): p=.002). THA] Zall QAES 2] of-& F 24 Yol A W&ol7} 7%
olRT AIEHE Fho] Fon|atA WAl AR E o] dolfdel wWE o7t FRAH O et
wor, Jof Hsl AEE ¥ T ZAGME JHEE ¥A] ¥ F ARt A1
HE Fho]l UA A3Ho] E a3} AAH R Uehtss & + Utk

ke 18 59 & 5+ W] 74 240l @& 550199 ‘to—two' 9] ANMEHE Fgt
3 FAEA ARE HoAFa ok

M
o
a1
2
B
X
2

12 £20]2/0] to-two o M1ZHE H|W

to () two () TO (A) TWO (A)

Word Type

5 2t =0 & S30/2/0 to-two & M1EZME H|w

=3

Type to (U) two (U) TO (A) TWO (A)
Mean, Std. Dev 343.751, 356.696, 342.546, 338.001,
(Hz) 46.150 44971 35.573 41.509
RM ANOVA F(357) = 1.650 , p = .188
C]?)Cr?}faz‘i;uns (to=two=TO=TWO)

29 59} #5004 RPN 7 2Ao] e ATEHE go] Aol 18] 37 e AA
% Ho|x o|efdt AT Aolo] BAZOR folnld Aol} YA Lo Slste] ut
A BAEAE SR 23 BAH R Felna Aol 15| UehiA gsith (F357) =
1650, p=158). 54 85 5501900 to—two'e] e ¥ 0] ALLAE gl ol
she] YT LE Sk Aol

_l[}lv

rrot
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3.3 H2EHE(F2)

AREHE Fuee 89 AFYA] rE deA Are #HY Aoz oo 1 63}
F 6& Y 7k 240 WE 580]9)0 ‘for —four’ o T3 AREHE HAg FEHAES
Ry e} =3 207 AES AREHE Hagts vl oz v 24 Alo]d Ao}
A QEAE A3 BARNE AAS itk

a8 6. 2t =7of| E 30|20 for—four & M2EZHE H|W

2500
2000
1500
e 1000
500
0
far (U) four (U) FOR (A) F?AU)R

Word Type

6. 2t =0 mZ S30|2|0f for—four & M2EME H|W

kI

Type for (U) four (U) FOR (A) FOUR (A)
Mean, Std. Dev 1312.218, 850.582, 743.624, 725197,
(Hz) 198.841 118.819 85.213 83.027
RM ANOVA F(357) = 183.228 , p = < .001
BOI’IfeI'I"OI’Ii for > four > FOR > FOUR
Comparisons
ARERE g2 FHES T2 g oM 71 vl ARHA(1=725.197), A
EE W™ 37 7% 21(u=1312.218)1M 7P w7 A-EHIAH. o] W] 24 Abo] ) A2
ERE Ho] Qo] fFT Aolrt YA Bolur] Slol WMEESA BAR4S S 2
5 BAH 02 oind Aol} LERI(F(3,57)=183.228, p<.001), o= ZAS AlololA

=

Ao|7} QhEA] dotry] fJste] B2y wiaE A A3 v 1A 20 BRA ARA
ZollAl fouldt ZolE  HAtkfor(U)-four(U): p<.001, for(U)-FOR(A): p<.001,
for(U)-FOUR(A): p<.001, four(U)-FOR(A): p<.001, four(U)-FOUR(A):p<.001,
FOR(A)-FOUR(A): p=.035).

3, O 18 73 & 78 550199 ‘to—two’ 9 AREHE Fhol tid AFE B
T S, for—four’ 9] 7399k PRPIAIR MKIES e Y&o] 2404 7 YA

il
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AR (1=1575.657), QAEE TA| £

7160 23(u=1936.542)14 714 =7

| A A
FHAG WS FAREA S S8R A3 v 24 Aol BAFCE Fou|gk Zpo|7} 1}
ER31(F(3,57)=36.063, p<.001), £ =Y Hlw A3} JHEE W 25T} MHIEE W

A EE 1S AledAe FYHEE Aol WATHto(U)-TO(A):  p<.001,
to(U)-TWO(A): p<.001, two(U)-TO(A): p<.001, two(U)-TWO(A): p<.001), 2 HIE
27 volA dofirdel W Zae YehA] ot 715019k vgole] fofulgk Afol=
A A FktHto(U)-two(U): p=.950, TO(U)-TWO(A): p=.276).

gl 7, Zk =Hol| e S30[2/0] to-two | M2EXHE H|W

2500
2000
£o 1500
1000
500
0
to (U] two (U) TO (A) TWO (4]
Word Type
E 7. 24 =0 ME S30[20] to-two 2 H2EHE H|uW
Type to (U) two (U) TO (A) TWO (A)
Mean, Std. Dev 1936.542, 1863.964, 1630.805, 1575.657,
(Hz) 208.910 274.243 255.903 256.249
RM ANOVA F(357) = 36.063 , p = < .001
Bonferroni (to=two) > (TO=TWO)
Comparisons

3.4 H7[(Intensity)

ko 78 83 & 8L U 7HA 24 thElA BLolele] “for —four' o 42477}
ogA AFHYEA HFa T0] et FALHE S itk
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20[2]|0] for—four 2| A2|M7| H|@m

50

Mo+ = DD~ —

for (U} four (U} FOR (A) FOUR (A)

Word Type

8. Zt =ol| mE Z30[2/0{ for—four o LE|AM7| H|w

=3

Type for (U) four (U) FOR (A) FOUR (A)
Mean, Std. Dev 53.070, 49.051, 55.183, 54.451,
(dB) 5.416 5310 5.698 5.007
RM ANOVA F(3,57) = 51.350 , p < .001
Bonferroni four < (for=FOUR) < (FOR=FOUR)
Comparisons
SHIES W] X3k W&ofo AgAl7] gtol o= 2 M WA A-E
=49.051), FHEZ W& 7]5019 AgfAl7] Fhol 7 #A1 A= Arh(u=55.183). ¥HE=

ALELA

B
U

M

A At v 24 Apolelde FofHgh Zpol7t WA AIL(F(3,57)=51.350,
p<.001), 1o & EH2Y HluE QAR A3 A os HES B F o] 18
A % T 2ART AA AFE A 3(for(U)-FOR(A): p=.007, four(U)-FOR(A): p<.001,
four(U)-FOUR(A): p < .001), QHAEES A 42 F 23 Aojo| X 7)1 A7
7F Ulgole] AgA7IRg ¥ 2 A2 Yelgth(for(U)-four(U): p<.001.) E3t HIES
LA G 7soiet HES e Wgo] Aoldle frojuldd 2bol7k YEtUA a3k
(for(U)-FOUR(A): p=.113), FHEE W2 F 21 Y9 7]%50le}t vj-gof Alolell A& A}
7} WA A eAITHFOR(A)-FOUR(A): p=.581).

3, 18 99} E 9= F50199] ‘to—two' 9] LEAIY] Foll tie ARE HeFa
=, ol AREUE ARt rRyPA 2 WHESA FAHEAS EHE A3 v 24 Aol
SAZHCZ Fofn)dt Zo)7} YERYEI(F(3,57)=70.087, p<.001), EH2Y HlwE AT 2
3 HEE W 2HEH HEE WA 27 ZE AoldA frojuld Zpo|7} WA
(to(U)-TO(A):  p<.001, to(U)-TWO(A):  p<.001, two(U)-TO(A):  p<.001,
two(U)-TWO(A): p<.001), 2t SAE 2 WellX Tol-7d Ed= UehtA] ot 7159
oF Wgofe] foulgt Aol HAF R &9tth(to(U)-two(U): p=1.000, TO(A)-TWO(A):
p=1.000).
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70
60
50
40
30
20

< = DD~ —

to (U} two (U) TO (A) TWO (A)

Word Type

9. Zt =0l ME S30|2(0] to—two 2| 22[A|7] H|LL

=3

Type to (U) two (U) TO (A) TWO (A)
Mean, Std. Dev 47.033, 47.002, 52.908, 53.230,
(dB) 6.665 6.093 6.195 5.839
RM ANOVA F(357) = 70.087 , p < .001
Bonferroni

Comparisons (to=two) < (TO=TWO)

3.5 7[EZI}4(FO, Fundamental Frequency)

FEEAe selEel, & Ao BaE 0% tedl 19 105 & 108 5809
o] “for — four'®] 7| 2F5}4 gro] ] 714 22 thalA o gA AREHYEA 121 2o
e EARAE ANeT Aok

for (U} four (U) FOR (A)FOUR (A)

Word Type
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10, 2t =dof| g S30]2/0] for—four o 7|EFup H|W

Type for (U) four (U) FOR (A) FOUR (A)
Mean, Std. Dev 186.325, 148.316, 196.227, 183.271,
(Hz) 59.976 44.626 56.357 53.964
RM ANOVA F(357) = 19.547 , p < .001
Bonferroni

Comparisons four < (FOUR=for) < (for=FOR)

AejA7|oA S Aot mRTIA R SHIES B 23 Ul-gole] 71T gho] 71
S AAE 1 I(1=148.316), SHHNEE & 7|50 7|[EF3 gho] 7P #A A=A
Thu=196.227). BAEA 23 vl =1 Aoldil fowd A7t HENOH

(F(3,57)=19.547, p<.001), EF 2] HInE AAG 23} JHEES WA ¥ Y &ole t&
A EF foud Aol H Y 3(four(U)-FOUR(A): p<.001, four(U)-for(U):
p<.001, four(U)-FOR(A): p<.001), 9} EE W Yols}t QHIES e 750 Aol
M= Foulgt 2fo) 7} HAE T (FOUR(A)-FOR(A): p=.029). 3}A|¢F QM EES uho
gojo} SHEE 1wz gk 7)50] ALOJ(FOUR(A)-for(U): p=1.000) 12|31 SHIEE 1]
715019} JAEE w2 7)550] Alo](for(U)-FOR(A): p=1.000)°l= F-2Jv] 3t 2jo]7}

PN

= =2

T 28 113 & 112 550199 ‘to—two’ 9 7]1&Fa 3ol U AHE BT
I Sl F5oldfo] for—four A gk nRPIAIE HHIEE A R W&ol 71 &5t
F kol 7P 9 Al AEEN(1=147.962), QHEE & 7)5019] 7|1BFT< Fro] 713
=7 AEHAHu=207.484). HHEZA BAEA A3 v 23 Abolo]l FAHoE fofmdt
Aol 7h YRS I(F(3,57)=18.965, p<.001), EFAZY HlwE 33 A3} HHES ¥ ¢f

Heole e zdEd EF #Fovd Aole E3(two(U)-to(U): p=.002,

two(U)-TWO(A): p=.001, two(U)-TO(A): p<.001), FAEES Wz 2 7)50)9} GHE
£ WL 7)59] A](to(U)-TO(A): p=.013)°l% Fju]dt zjo]7} WA= Tt shA|%t ot
ES 7] g2 7)5ol9 UES w2 Y80} Abo|(to(U)-TWO(A): p=.156), 1&gl ©
AES T2 7)50lst QMES e 8o AoldlMe froudh Aoz} THE A Fghth
(TO(A)-TWO(A): p=.315).
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to (U)

Word Type

53]

two (U) TO (A) TWO (A)

1, 2t Z240) 2 S0I2/0f to-two o JIEF TS BT

Type to (U) two (U) TO (A) TWO (A)
Mean, Std. Dev 171.031, 147.962, 207.484, 194.973,
(Hz) 56.376 44481 65.865 66.434
RM ANOVA F(3,57) = 18.965, p < .001
Bonerroni two < (to=TWO) < (TWO=TO)
Comparisons
36 29 ¥ E9)
theol X 128 T 71 &3 ZABSlO] thal Bol 483 SHIERTS] HE 5L
9]0} “for—four’ 12T “to—two'e] 27 ] 7 Z70] A2 ol9A| T2 oA 27
ARYYEAE BolE BAARE okeky ok
E 12, 2 S45Y otflol gk 301900 & for—four 2t to-two 2| EHEA Z1t QoF
Acoustic Phonetic Distinction
Measure
s for(U) - four(U) - FOR(A) - FOUR(A) to(U) - two(U) - TO(A) - TWO(A)
Duration for < four < FOR < FOUR to < two < (TO=TWO)
F1 for > four > (FOR = FOUR) (to=two=TO=TWO)
F2 for > four > FOR > FOUR (to=two) > (TO=TWO)
Intensity four < (for=FOUR) < (FOR=FOUR) (to=two) < (TO=TWO)
FO four < (FOUR=for) < (for=FOR) two < (to=TWO) < (TWO=TO)

B50]99] ‘for —four' 9] SHIE E3o] tis] ¢

AR Zojo} A1XHE, A2E
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CC L]
o},

- N
/\ fe)
sk /\)]\

&
1’501 (to(U)) 9+ )-8

=

=209/ for—four 2} to—two 2| &
HE ZAgkolA QHES W F ZZ(FOR(A), FOUR(A))F SHIES WA ghe F %
A(for(V), four(U))Akololl A2 foful o7} Y= Ao2 Yeht Az o s oMIE &
7t 71soist Wgol & oA doluitia & & gtk gol P e AP Aols
HIEE A v 2ddAME Ol 7%1 27 vl ZFoA 7150 (for(U)) <
&olfour(U))7 A= fou3 2jo] S HolEe Aoz BFFQ T, QHEES e 2704
= Aolsh AREHE, 2] 7| 2FoFol A 7150 (FOR(A)) S H-8-01(FOUR(A))7} Aol
SHATE ANEIES} agjAl7] FHAME 7150 (FOR(A) % W8]
202 Uehdth. &, dolf¥ Edte SMHES A g
E, 283 AejAl7lelA g opl
RES whA] ke T 27
s M= FHES T2
sk, oAl

7} e AoE,
(FOUR(A))7} A& Ato]7}
27004 FEAA JERRTAL
saol9o] “to—two ol tisiA= Zolgt A2EH
E &3} Ui} oHIES B T ZA(TO(A), TWO(A))F of
(to(U), two(U))°o] A= t2A A=At spA5 Tol 37}
7 24 WellA e 71501(TO(A)) 2+ HE(TWO(A)) 7t oHF-1 zko] & HolA|
EES A ¢ 2AGME ©A oo} 7By SHAAMTE 7
(two(U))7F frefulstAl Apol7h whe ¥, UmA Al S AEHE, A2ZHE, A7)
A oFF-7 zkel7t YERA] Q9kt) ZHEH O R ‘to—two' 9 AdAF | QoA FAIES]
= gloy Dol av= FreAA Itk & 5 ok
o] F+ A%E FaA IV € 5 e AL T2l “for—four I ‘to—two
7b 3FHOE MIESE BA R3 F A ET QUEE T T 2 F4H0=
dotA AAE A= Aot o] T AE FA7L HAF R W3 FH o] F50]9 “for
- Aol A YIS 73t Aol AT ol iy &3
£ 529]99 ‘for —four' 9 $20]99] ‘to—two' 7} AE T2 AFS Holw
ATk AR O 2 FFolofo] ‘to—two' & Aolle JAES W 7 24 YA HIE
2 el A W-goigt 715ole] Al & XPOW U= Wi, el
ZH A Y&ole} 7]50] ¢
IEES A7 Al

s
—four’ 181 ‘to—two’ 9 AE
[}
o ‘
o =
LI T T T
o ZZAME Zfo]E Kol
EA A F50]99] “for — four’ 2|
4 E
T ZHE
7t

a3
olojof gt AAAA 7
_Zr

o B
U HHkA©
s A o2 7 24
9]0} “for—four'?] A SHNEE Bz 9o A=
Aol Soln|3t 207} JeERGon HNEE
714 2w A LA o] ol 48 EIr} GAE
213 go ks U]z:h:].‘: 7)—12 ok 2= 9lth
9 A4S dubAQl F5ole
3%-ole QHEES WA ke 270 A9 o)} 7| &
CHIIES W7] o2 2o A Y8018 7]5019] xfo
91‘3101]*1 AP 23 9u7} gE 8o
AAE JANEE x| ke 27
A, s5oleojzta

=
=
o

Alg)geha ol
Aot} =

Lozl 919 doff
AE HE ‘to—two' 9 74
7] w29l “to—two’ 9
N
T

)

on ¥ % 98
AHsl Zolst 712



& o o+ F MW«] SHIEZ} gle AdF S vlud Zlo] ofvet 2 (strong form)
BV S5 o)A Wl(citation form)E= U-g0i9} 7]F019
& Zlolth. AR “for —four’ &) 740l HEE B2 24 U
gAY FAEE 4] o4& 27 ol Y&oet 7|57t Ao jlo] A-aHE 7971 ofF
I ThERS] S oie} 7)ol ME HEA AREI 7] Wil ‘for —four’ 9
A ofnellA Folefolgta & 4 &R &S AT 4 Utk vAHeE &
g ayel JHE g9= As FEAANA AW EH ‘for—four’ 1A ‘to—two &
| A4 Tolfd B3 vepd 202 HES WA 2 2olla SHIES whe =
20 1% AEER X A7) Bsket, ole 9ol SdRthE SHIE g3t o 78t
E A E o8 Et JAlF] AR AddsHA Zhe Agkes £ °

)
<2
F-E

AF7HA $2le Faoleo 7 A9l ’for*four""v} ‘to—two' & &4 WlA Y A=
THEHIE IAAA T A dolREF IE ol wet ofgA AFHEA AW ET
E20]|90jo S&AAH StAET} % % oA QAEE 2o ey} JUEES 13
%S FHEG 4208 O A A¥Erks s 43, dolRd ade tAFeR
MIEE WA B2 24004 ddE o] HIES WA B2 7|57 HEE WA &
folht ¢ ostEo] AdHTE Zle geteilth At dolfd a3t HES
oM 2 APHA e 2= Hol flv MIE a3} dolfd EdEG o

Z 234 o 7 dolfird a3t AlgEe] MIE e ddHA ek AL
At Yozt F5ol9fo] Aolgtal £ Mol FeATE ‘for —four’ & ‘to— two’
o Ado] A FHM TE BT FIS Ho|BE, 7|5o-U 8ol #e F2OF
Ql skl daE F2 % (homogeneous)?l A0 Fofsh= Rt ad of§ ol wet A=
tg2A AdE F5 A °]Z 3 (heterogeneous)d] ALE dfotalof FAE REGI A
ST T Yolrt ‘to—two’ T=olefo] A= tEA ‘for —four’ o L F50lefo7}
oflzl ¢Hs] WEE T2 ouk g o]gelo], WY T do|Z oo &
TE Ae Aolgkar ARk

AT 9 “for —four’ 9| FAHE AAF S0l Fololo & ‘to—two' o A EH=
OE #38< 2o 7150 forst W8l four7t M= & B9 dolHd d5stde7tel o
a4 o] 22 tFA K3k Slvk 54 7129 Saolefo] AT Gahl(2008)°] timet
thyme-S W=7h G2t AAF glo] 11 &0l F5ol9of7t ofvet AZ T dojgta +

nEE rlo
flo

k)
o
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AR, two, to, for, fours) WEF7F FebH T3S 4 rkn #4948 4 3¢ Aol
o}, 8T o] ] ol MEdTl 9 2e volehd MEase] S AUy

AT 25 Bga) Avsh B U AWs ool & Aoleky Wit w3l o] o
9 O ok Qs e oHIES A e W8] fwotk fourst $-2)9] okt
= A7 IEER SolEtolE UEE 718531504 714 WL e HelZ ol
ol the Ae3lsl, o] AREAel AlAe 29 ohJd el dgolel o)
EERS BE sAY|SE 2 AR} Qe AL ohdA 25 ATA A4 O
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