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(P SCREIE S

FHIUEF R, FBETRRP RIS R, i)

ARIGURIF 5 3 T BRA DU 38 30 7 I R LA e P X — 4518 (Wang, 1976), DA IEH 6 0

(fallalixlfitallyl, BlBEE a. o, e,

ivou. )BT FHE(T2) 3 3% 22 55 (continuum) g S8 TERE, %L

T SE A Praat B ESL G IR EAEAS, X 20 AR RSy 22.90 2 10 I BE TR R TR RO SE g, B
RS BT T g AT T1 2R T2 A9 3k — % 53K (identification test), M MR ST BT N TE & & (intrinsic
pitch) 5 7 B L (boundary) B K £ o AR US4 Wang (1976)F1 Peng Z5(2010) % T //75 P 3ELL S 10 A K,
Jrik, TS PR RN O 5 4 R ) 1S T R/ Z AN A S N BTT Y, R DL b IR AR R B — E % IEAE o

R R, T 2sX T1 3] T2 075 WE mE B A AL & 7 A 52w, T o/ N AE T R AL, i A0 &R
WAL T HAM T, HEABFEEZES, LR EIEH, NES &SI EBAB A=A m, WmsZse T

Ohala Fl1 Eukel (1976)83 {3y iz A 154,
A SRR, RS R, LS
B842

JLH

&

JE W& (Categorical perception, CP)JF T A&
XS M AR B SRR, X T A E ES
WroE E AR DCEC LS, Reetz 1 Jongman (2009)42 H}
AR RE S B b S ) R A S 2 R 1 A
AR, BRNE 2 H A — A B R, A
PR Y R Al . " F7E i2e 50 F] 80
AEAR, A — eSO R W] NN S e i 2 W B AR A
YRR BN, ARIELemy, B NRBiL TR £
PTG & A R & AJEmE . IH9Nang, S5 %
R fams AR . > (E4oa, 2N, 2007) %3 I %
L A o Z RIS B M E R IR LR S, X FhAE Sy
(7 35 e N 2RI 01 B (A (B AR A5 AT DA 6

TE2E ML JE W B 52 56 v, s 2 iy
3, 4 ) oA 2 0 AT X 43 9 4 (discrimination
test), P Ao R nY iR Ak, Stz S X th
LBATEFAL R ZNASAL, I A S 5 Ay 31 S T 1Y)
PFE S b i S R Y pl A e Rk, B
SR i W A T BRI N Y B A

Wk H 3B 2013-10-10
EIRAEE: HFKE, E-mail: qiuchen.zheng@polyu.edu.hk
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BT X A S2 g B E LS T &l Y IR AR
2 AR e, Bl 2 T I E LA K BT A TR VB R I,
JIT LA A A SRk a0 i e A 7 2k W B, il L
Rt AL ORI N 2%, e Jm B BN B R il A
Lo T IR EE ) 32 310 B P2 1Y 52
(FLYLF-, 1995), i HFRATTAY 52 46 5 T 5k 1 5 X 3
3 1 7 R SR B e M X — g5 ke, B
HoRF T %5338, 1 H., Liberman (1957)t% 2
B, FEX A, Bl AR 5 R PR 5 508 B Y
I A 2= S TR, T I AR USRS I,
S LA DX 4303261 5 9 95 2R AN S R ) AT

JE WG R N AR A By 5L Liberman (1957)32 H, fib
T Ao S 6 G BN 2Tl ) S R LY W 1 A
ZJE 05 35 W UE B OT ¥ 0 8 RN 2 i 2L Y (Fry,
Abramson, Eimas, & Liberman, 1962), X &It )
SR 22 -1, e S R R BV AR — A, 2 SE
AR AL, P LLE TR R

T 1 0 e R D T 5 R b T B2 I A R
U WE BT A ds B & B2 1T, 0 I SR A T
WFFE B SCHik 2 Abramson (1961)%f Z& i HUAFFE LA K
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EE ¢

Wang (1976)%}38-38 i% 1A 5% .

Abramson (1961) PAZRIEGE P 1F) naa N 73R
BT, AT I (mid)$) T (high) Y 5 A4~ 3% 22
St 382 R N DL b S 40 1Y R S
YEFAF T 2805 75 R B A — 8 1 Ju e M X — 45
1B, 11 422 J5, Abramson (1977)%F H C J5 56 1) 52 56
AT T4, EESEBEH N 5 A mE 16 4, If
MO ZRIE B Khaa FfEEE P JRAE L, 25 A0 W
TN BRI RETE B W B AR AR B E W RE T . (B
S e S aapoli eV IIVECE NS4 gL E i)
EPES

W] /& 75 #1575, Francis, Ciocca Al Ng (2003)%
T 2R 1 e R RN B R 5T 0 I R A B LD IE 4 TT DA
E I B T RE B 25 ) R B B e, PR R
SR B i 2 B B, XA A TC
Y X gy e e DURBCEE &R, 0 R SRR T 5 R
JEAFA, FLITFEFAE 1995 45 X 6k 18 7 8 1)
e AR =07 AT R R, S g R A AT
UE B 18 (5% 18 ) B 18 25 60 9808 75 0 1) J8% e 2 2
HIEWEER .

BARDUESSE A T1~T4 DA HIE, S00(Fo)
S JH B B B P AR, o T &, T2 )
FTHA, gl e] DU TUEERRIC IR/ 55 5 35 R,
rE S AR B, fEIEE RGP — A
A T R DO SO REPE, nedd (mal) 5

“BR” (ma2), HIoH . S B A o8 A A
6], (HEA AP E TS T2 i HACE TR
[7] ) & X (Wang, 1976; Peng et al., 2010),
TSETE G X T1 5 T2 AEHE G
(Wang, 1976),Wang $1 %I {%i@ % T1 5 T2 198504
FHAT I E AR SIS, SRR AE 1975 dFE R
%, JFTIRAFAESCE (Language Change) H1if4T
TR R, W 1T, Wang (1976) 052 56 53+
FENT A MASRE S 2 3 Hz, &5 FO MR
LA, BIES — A3 7 yi2(BE) M 105 Hz e o5
ETEE] 135 Hz, 56 =S TR A S~ BT
3 Hz, ZGHIFE, 25 =A% 10 RS HEE = A
LTF 3 Hz, DABEZEHE, 25 11 A5 1 MR A 2 05 450
R 135 Hz B8 yil () X508 5 X 50
A S A5 R R, I R R i A
AR SRR 22 Sl A AN m), R W] 2 AE T
BEE X E AT B2 S A s . Peng 55
(2010), Wang, Wang F1 Peng (2012)LA K T i fE 0
T (2010) M BT A M E, (H R 3E T 25
I v 758 1o D O /W= W = N L B R E RS I vl B S V2
BT A SR, D, XA LG A
A PR B BEFTA# B¢ . Hallé, Chang F1 Best (2004)0]
VR T 3515 /pi//pa/ Fil /kwo/ 5 45 Fh 7 8 2 51 Sl S48
PRI R, 58T GV N BE Sk B
W O R A ERAT, DT T G
A

135

i
(Hz)
1135
10 132
9 129
8 126
e 713
ié 6 120
=5 o
4 114
3011
2 108
1105

AF =3 Hz

lé— 100 ms }

400 ms |

K1 O s S T - R 2 G e 2 (Wang, 1976)
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(quasi-categorical ) HE 2

HEAFWNE S RE T, T AR S5 H
PIRME (LG, 2RI, 2007), (HAZSEF A/
XA E ARSI AR AR A . I UENT 1 2 Ay 2
JUXT T A i ) JB% O AT — 5 1 M (Mehler
& Dupoux, 1994), 1 1 % )5, HTZ3NFKIEFH
BERsgm, —efiEF I F &0, 2L ENZ
[i] P 22 S (AN FRBURR, XA T 2R H B A BHEH
r 5 IS RIGE—S)T F X n 5 1A,
IR, P 8 SRR 1) 3 o SR PR A W g S KA (1
+It, R, 2007), BrLUG RKIE 800 75
JEBRR A EE R E

RZWETTLE R F, PR B 2 57 2B
EE TSN, Zue (1976), Hallé %:(2004)F1
Peng %5 (2010)&FXF BE #EAT 3L R A IR 5E, L3S
GER Z i n) T4 18 5 87 50OR 4 S R F 4
SRR IR T AL, DT HEAT A R R LAY . R
2 (1) S 36 R B4 P U % SR e K A AR LR i S S
R e E Y e ooy b, Hd, Zue (1976)
ARS8 Ay 87 5 17 2 DL SR R 5 R S F 5 X
%, Wit N TAREEE T2 8] T3 WiEss, Jf
B9 AR VA 430 B AE S 42 T bao b, Xt
B HE AT BN SC R, 45 A & IR 2 3k SR R
BP0 Y WA (R S . Hallé 25(2004) 0] L 4 75 [
ERREA 5 ERE AU I S, AT S5
25 AR T 5 V8 2H X R A A SR R S M T e R 1Y
T 325 T8 2 1 B ) s ) B 22 ()0 B B R
Peng 45(2010) A {H X} 75 i 5 3 75 I8 g B 18 3 47
THE, BIMAT X EIEREAN S E, BT E
T R A R L R A %, T DL U S UK
XA ATT 45 1 0 Y I S e R A T R 9 R AR R L
LA WL(2012) AR FAESE T 3 5 1 5 2 6 7 I B
FEA R, A 3E A b O AR R O B
PR RN R A, BT 0] BE R B 2S5 i Y
AR

ANFE T4 5 R GERRA), ANX oA
Ef B JRA ) S i £ Y (Fry et al., 1962), TG B (4
FEBHEFNGRIGRE : FOLLER 2= SHCE R
SRR, 55— IR S S AR SR, AT
5 BRI R H OS2 B RIE [ & I 52 (5 5o,
2000), Meyer-Eppler (1957)i\ky, 7EHIERS, Jo#&
(AR IE AN TR, 2 20 X A S PR AR . B DUE
WSEIE A 6 NI (allol/xlfill/ly)), BT
ST AR T, SANER A LA T Rk AN A 1

S RV EATE R dkE y, BRI R T
5 75 1 (speech tone), 5 AE 7 1 M B9 7 ¥4 (non-
speech tone)AH X 37,

TG BY S AL SR E A G — R B A
ZME T PR AR THESE, Jfh Al & oo
MNTEE m APV LS . [z, WEBHIMEERE, W
FE AR B T W vk i AR SRR, BT iy 00
BARANE, HANE IR, Rk = A
[7], Black (1949)% Peterson fil Barney (1952)#]%}
KT Y [a] (] [u) #E A7 3 AH L I 5, &5 R % B
WEHTE RGN, HAE 2 [a] < [i] < [u]y B,
Forp, Black BT 16 MK, 15 2P B 508K
{EUF : [a] 132.7 Hz, [i] 145.7 Hz, [u] 153.0 Hz,
Peterson Al Barney )52 50 45 5 5 Black 2511, [a][i][u]
BN TE S S SUE 7 7l 124Hz, 136Hz A1 141Hz,[H]
FESE MR 3,

Xof BRA L T 38 1% PN AE ¥ e TR 5 A SRR X
b, RSO TP AR LU BRI AT Shi T Zhang
(1987) % 5 38 1% [a] [i][u] A9 I £, A0 ATTKE [a][1][u] 9
VU 4355 75 54 p AT T B0 FO (R,
SEE AR R, [a][i][u] B N TE T = ka3 S b oo &
Y Black (1949)5 Peterson #1 Barney (1952)%f3&i#
A2 R — B EE S oE, B AL
B [ul, HIESHR AR S A2 A [a] = -

N HATH 1k, XNTEE TR T REMIR
FEAY SCHR T 9 51 Whalen F1 Levitt (1995)f9HF 5T,
AT GE T2 SR N AR AT SRR ) B 1, ik
BT FAEIEAEN T 31 FiE F P [al[i][u]iy FO fE,
P TS HO S RTEE mZ R, #id s
THeE BRI A 15 R A58 . WAL EARA SRR
JUEWNTEE = I EZ AR, (115w NTES =TT
WEMER.

DA 5 75 8 B A AU 5% 22 50k <5l &+ oo
B E R EE T, BRI EE N B R 245
R 1k 1 R BR T R DT /1, AR WEFE A R H A BT
AT RGEARTE, B LABRIT & 5 RN A 2 W] i O
REA M ATE MW AT IS4 A b [a) @it i1y,
AR 388 T AN [R] 0 1SR 0 A T R AT, B
THOWE NS, FIHE & P8 Praat A T&
WEA BT EHER SRS, iz FH 2 25 51
W, AR ICEH SRR Z B R, LR
WT

TUH 23X BN B AR R e, S ) e A
A]HE G I P AE E e TR E
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2 W5k

21 5%

T p SRR 20 N, 4RI R 22.90 &
(M =22.90,SD=1.86), HH5HH 9 A, &4 11 A,
BB R T PR, BB E S ORI
A, JCWT I RERR S O WHEREOR . LIRS R, AT
ARG R T 50 JTrysa Tt . O T
k1 s,
2.2 LIS HIH

ARSI TE AL [ A6 5T KA < DUE B
B 45 P T PG  BOAR R R, AL IR
PRV A B, PR T . AR TR 5 R A
A0 Wang (1976)f03E K511, &l 1 BIRSL5

R Ryt Zon 2R, Eas EIHEE 11 4
LG, SN al 5 E] all (e AR, QK
HICE Y], WS Rl w2, w3, LT Al
KNA 6 HE T, ARSI —Hf 2 6x11 =
66 WUARFENE) . LA BBt AT, il 24
BV, e h b AR ey 111 I B
], TR T BT DA Ry AR <A 1 2 B
PR 6 At aoc e, B9 /al/s/ /il ly/
TERHPIRZE T W S B . A i RS i T 2 )
A PSOLA (Pitch-synchronous Overlap and ADD)& A,
AR, fEBESF A Praat (version 5.3.18 by
Boersma & Weenink, 2009)3ZF1 .

B & R E PR AN - ()8 500 ms
) E bR T, R T T, E R

x1 XRBSEHRETEEEEX
B 5 531 24 A H i FREEM BT ER(Z)
01 7 AR TR ELEliRny WS 22
02 5 R JE R SLBlikn JA g 29
03 & VAT TG TR TA] R TR L i L 5E 18
04 5 dbxt dest Jentih b 5tis 23
05 & BRI IR I AT IR FLSniRzn ARALiE 23
06 & 1L PG PN W I 3 R 23
07 % dba =78 JentiE Jentis 23
08 & LT e LTR#E T i 3 23
09 5 dbxt dest Jentih b 5tis 21
10 5 VAT 22 B T 4 B SR WS T &2 P 23
11 5 LU P& 4 11174 8 ik FL gz B Yk i & 3 23
12 E-S LR L WAL L S Eliny WS 23
13 7 B VG VG % (SRS S plin WS 23
14 & VLI 5 Jba SLBlikn 3 23
15 5 B VG VG ¢ (SRS SR V2T 23
16 & TR LR SR A 3E i 23
17 5 T T ¥ 9% FH FLSniRzn W E 23
18 E-S Ll 7 R 1LV R 5 ELEliny WS 23
19 & e AR M A AR ELEliny WS 23
20 & BRI T T IR TrRiE SLBlikn ARk 23

B TR AN, SR R T A P R I R AR B S b AT AR R, BRI RS B, ER R i 2  E h,

PHZEARA, AT

[N = =
Hexe 52

Wi AR YR S B 45 2R B TE G

=X
A,

Xfibe, S R Tl I T B R L A T AL TR

FEROX SRR, AT AN T RIS R, W, SRR ARSI RO S scR I ER TS, BIBR T iAW
A& W, A0 “SREZER” , ZRFEAEXMANLTR AT, 0 g8 KA, ER S REUR SR FHNE
WIGETEIR 2, P2 57 5 BRSS9 2 9 558 06 5 353
B, WEIH R ILE, EH RO T 0 FOR ] 2 S 1 (G AR AT SR EIE A, s TEdL A 15 A, 3E
WEIEAA 5 N)FHEAT TSI REA /25, ZIBR T ICH o R AR A 2257 (p = 0.026 <a=0.05), Ko HFH LR EMZER.

A A P AT 5 X B S AN A
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C

(Hz)

4000 |t

79 dB

0 3 i i 4
0 01 02 03 04 05 )
/al

OO 01 02 03 04 05

79 dB

00 01 02 03 04 05
(m) o/ (m)

(Hz) (Hz)
JiB i ] £

4000 |

2000 1

0
0 01 02 03 04 05
/il (m)

0 01 02 03 04 05

% 01 02 03 04 05
(m) I/ (m)

F 2 NAICE 11 SR8 s 5

A 135 Hzo (KA ek /0 21 H ) R A Ak
100 ms AbLL R 2 kb 3 85 (3)il it AL HT A A
BYTAAE, A R B SEae R, B[R] — s AR AR
5 R A R A 0 R AR 25 3 Hzo

S TR G R i B A T e, %
FHIESCHR A i BEE S8, FRATTHE AR S 58 07 7 il
R ] B YT 2 24 79 dB.
23 ZBIPRE

ST 8 DMDX  (version 4.1.2.2 by
Forster, 2000)4xS, LLSIZELSZ 56 0 5] A4 ) ) 2 21
DA R ST 50 I B5CHR (R WAL o SRy e AR a5 e XoF 5 0 118 52
B 2 JO R b A Rk 9 ke, g 22 )
A VAR, BT DL E AT Bk 2 90 50 s R iR
B, KRB G ATy v AR 825050 . S0 4
TEZ I EIEAT, B SR A AR T LT,
IRAEREBE R 50 em. SCITTURIG, BRAsrpJesem
ILPASAH S B A+, RFZERTES 500 ms, i
PRI H 5 S TR B e W B ) ep
PAIFFEREAT T1. T2 —d— 82 S0 A0 5 30 1o £ 45
1 BN &2 T 4% A SHf:, 2 T2#% B
5o BT H K 2B EE S 1500 ms, 500 ms
B P TR T 2R SR RN 1000 ms (Y EI BRI, SRS
H 3k AT —5 R A T B . E LI A — A5
B HTI A W EOR AT A R S SR 1, O
A 20 IS 1 RIR B R RERIIN K, DA (4

IRPGREERL, IR0 03 RS B SR as . Akt
o A B S B0 R I, AL B T R,
AT XEBIGE 55 4 5 R IR T B S TS
5 51 AR G AR U R 2 A, AL B R
TERFE I 70%EFRMER T1 5 T2, WA Gext
B AT IR0 0 75 U8RI, SO0 DK ET Tl Bl
ff R, AL I
24 BRI

R T P 5N R T R B R s, 7E
PEFRA TR 32 BRSSO R A 3 B 5 i LS

B et 3 NP T4 oo &S0
WA A S5 B BRUEL, IR RN E AR,
FE R G4 M 4F SPSS (version 20.0 by IBM,
2012) 1 [ 4E #8435 HT (Probit  Analysis) 3 B X 4540
BB TC 1Y I S50 S i 2 4T Ak B TG A5
FFEWE RN A5 58 . MRAE Finney (197 1)1/81
ATk, T A R TR 5 R R A T 1
2SS AE x il B O AR B Y AT B DU
BlE SCUTHE I N E AN 25%5 75%I0] By B2k iR
B, B R AR AT 08T AR 25 S A v 25
AT

3 SEEGESR

3.1 KRk
6 NITE BYSEN I L an ikl 3 B, A
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2 46 &

g

120

100

80

(%)

EPAE =

60

X

)

40

20

—+—1

R2 AMNBEAEEHRALAMNESTEE

JLE A R DAL SUR LY ;3
/a/ 5.13 1.67
/ol 6.02 1.55
I~/ 6.31 1.91
i/ 6.59 1.53
fa/ 6.27 1.52
Iyl 6.54 1.85

RO HT I TR 04 S 34 00 A i R R L 2k
2, H i/ AT h A E TR 6 5 7 Z (], KT Wang
(1976) Y 2 55 2%
32 EMARNNESEE

R 2% S AR T o B s, FRATTH
SPSS AR A XoF S 95 2 A 43 Z E I AT A D
(repeated measures)J7 2553 M, & FHAS AR SE - 55 Wt
IRKGIRBFIELS SR, 24 p < 0.05 I, SZEGSEH 7 9E
SCHA BEPER TR 20 MR P THYE 60T
TR Jall o/ il ) < 2GR TR . IR
SR TG R E D T 25 . IR
VA R B e e

X J2 o7 23 3R AT 1 9 PR 2R A N ok 25 4 A
HHIRATR I :

(D)o ¥ K8 5 5 FL R 22 B/E i 3,

RIBT->

K3 BURZSAHITE 19450 24

F(5,95) = 8.54, p < 0.001; JCH BN FALE 5
R —HEA B AT, il R s
T FERLN, F(5,95) = 7.73, p < 0.001; JCF XA
T FE G e MR AYR2, F(5,95) = 1.24, p = 0.303,

(2)TCH IR E RN W, Ja/ )i B E AR
(W3 2), H5HAWRITCEAH L, /a/i i R B 22 55 i
F, F(5,95) = 18.41, p < 0.001, /o//x//i/fu/5 Iyl
S E N AR, ERADE

4 e

ARSI HEET 6 L1 W 1 BT WY B
T, SCBG 25 RIS B LR AT R, ESE T
AN IO AN 20 10 A58 a2 i B
AL B H R B R TT T /a/0 301 B B 5 HA TG 3
R EEES, HA 5 AL I B E B
HES, ARBHGIT B S g, EExiittr
VAT e
41 TENESESH5LRANENXR

S 45 2 T DA R OG s RN AR AT
Sy, H RN K A TG /al, MiBR/a/sh i HAD
TG () 3 L B T0 0 3 M 22 5 el L B
LA T HA o HEA B 2R, £H5 X
— IR T N AE T = T R . DO AR R
Ohala Fl Eukel (1976)7EffRs PN 7E 3 i IR 42 H Y
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AL RUE, O I NTE S S AL R
IEAHSGE#, 1M H Shi Al Zhang (1987)f 5L 5045
iR, BRTELM T3 5 T4 k&, /alfNTE
BT i 5 /o

PITE AR A2 A SR & S s i A, &5
TLEH AT EHREARTL LR, MH -2k
Ot &I, 2 B AEIRE, A IJCE /AN, A IR
RN, T EE 5 5 . 1 K /i, A
ANl . IR & BIFEE kA, ANFK/a/E B FO
R R, A TE T A2 A T fE R e
TR TE GG 7 R RN, DT (5 91 I R 30 A B
ZHERTH .

BT /a/, HoAh ot RN A B AR B B
EEES, RN U R BIES RE g
. (Whalen & Levitt, 1995) 7R, /i/ 5 /B N TES &
IE B EEES, L ARSI, & OLETE X
FTHNFEE®EINS, EXREENER, FMMLET, O
RESZ M T N TE S, T R /al/i/ o/ N AE ¥ = 22 57
(1) RN A VR T /a/ 3K — S IR 25 RAE AN HERR RS . AEAS
SEEGIARAY 6 ANIGE, Ja/fE LA, TR
TR 2 AR HL S A4S T B AR 2
S, MM/ y /¥R R TG E, PRI 1 R TR TG
2R, TSRS N B B R A
1A,

SR, ML 3 FIHL, JCE/o/ MY BN B AL T
fal, IS HAMICE R — R, IR EREEIT
R EMEES . A E T AR A
ML HEN . BRI RO, HIARNCE X, /o
FE 38 15 5 A S S T Y BRI HER
KSR, HAPHE o RIEFRFH RIS T E4E/ 0/,
FE TR B P B W — BT & o N R,
Jol 2 A5 I 12 5 A ST 0 5 A 27 AR B i A Gk A
P, 3 T B T B SRR A e e N R H At B
JCE, M H AT S5 (P38 R KA, 1 i
SRS, AL AT HERR LUR AT Rtk . kA SL e
T AR R W T 1 50 BB TT & o/, LAY
JEXT BB IO IBRAI 25

BEAR, AR GE B A 6] 0 X 1 LA 5 ),
i T JE YR A PR 2 AT AR, T A AR 0 51
6 25 BT S R ) B s RO R HERR 5 R
) G 1 AR AR A G 8 7% 5 A i3t 1) o
/iS50 al, fal ) — 55 T LRI ] B B L/
T, Hor, Ja/fss — LRI BUE B T, S AR
W 5 Z A

42 SRIAMRERBILER

ARIFLI L5 RN, T /a/0)h FAT B 5 HA
JCE A MEMEESR, MR ENTC, X5 Hallé
G5 (2004)GE 145 R 1Y 3 VA3 A A S AR [A] . Halle 45
(2004) LA /pi//pa/ Jy T 2 ¥ 19, Be G BUAT 1Y 3% B Gk
ANk AT W B . S 45 R WoR /pi/ 5
fpa/ I BT BT TG e e 25 S, M R TR
7, BRI . /pa/fi)i B 58 BEBE T /pi/ o

B0 M A N [R5 2 3 A A T LA
W7 T AT

(DHallé 252004 RFT ML e 41T VA+C Wil
T S, AR LA S R Hocd, o
L% 25 SEARAS AT fE 2 i/ 5 /a/ 2 i 55 VR T

(@Halle 55(2004) 1) Wt B 5256 A A FAF Ry 11
7, P RAE e e SRR i, 2
TIFIAEE(2010) . B 22 RN 48 (2010) 1208 28 FlA 4
(2013) Ay SE 56 FR 4 0FE B, 0035 17 W A9 AT S = A X
1 W5 JE% AT T J AL B s R L T DA A HE I H A
T A7 A 2 X B ST 5 B S A J T 3 A s A R
) 5]

AR TR S2 6 45 S I 28 IR oT & Ja/ B A BAR Y
TGN L, I Ho A 2R T AR AT R T 22
S, ORI AE B = g (2004) B9 T g S, B R
filtu/lal = A~ TG B 2 B F 0 % 2t e i AT i IR 9
ST ARSI K] /N, (R Y S 5 RS
B A A1 22 0.4 235 (semi-tone), HZ5RFEM, /i/1)
R ERAL, FE 7 MG 8 S H, 1Miju//a/
i AL E WS R, YIAESE 8 FISE 9 Sz M, 5
WTEE mIF CIE e R, 2, fEE EEE BN
RERAE, AT A W e VAT O A, T ELE
E—RM A, EE R T A GO L —N),
G FREARL, X — S EHA 5.

5 #Eip

AT 58 IR TR AS R B o0 ¥ 5 75 I 0 e
BN R 06 R, 20 B ) R R R S S
ik 20 290 TE 6 NIt T1 3 T2 Y%Lt
GEEATWT Y, X SCEG R T G o R FRATTE A
bR+ S ] G e 3 A2 R I 2 PR Y R
VLR B IR TR OGS /a/, SEERSE SR sl AT I OCHF
WTE S = R TR, T 52 2 LRI BT 1Y 52 .

AR SCAR R GE 1 J7 A R AT BN s (] Y 22
S, HH TS0 g0 b s i & A R, gt g i
T seARE G E At s AR R, I RAAE RS
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BETE B BAERAS, X a] 22 5 (e 5 22 5 ) Y
BEAMBEONNSS, TIAb, JUE o/ NAMAEA SR R
WS, JOE i AN I, 4 s AT 5T EnT
Hmga R, ARSI AMBIE. DR
ARUHIETE T B, EL R o 5 SERF ST
THRE . A5 TSR] LU ARl 5 5 809 AR BE
FIHBARBEAT X FEATSE, A SEEe AR XS AR 55 1 R A
AR AT IR TS, WA LA VA SR, R
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Effects of Vowels on Mandarin Tone Categorical Perception

ZHENG Qiuchen

(Department of Linguistics and Modern Languages, the Chinese University of Hong Kong;

Department of Chinese and Bilingual Studies, Hong Kong Polytechnic University, Hong Kong, China)

Abstract

Sounds are physically continuous but linguistic phonemes are discrete and limited. Categorical Perception
(CP) offers a useful approach to address this mismatching issue between the physical and perceptional features
of speech. It is well established that consonants are perceived categorically, while vowels are perceived
continuously. Earlier studies showed that the speech CP was restricted to segmental features. However, as
Abramson (1961) firstly pointed out that CP mode could be applicable to the suprasegments. His limited
investigation revealed that tone perception in Thai is categorical. Likewise, a similar result has been confirmed
by Wang (1976) that the perception of Mandarin tones is also categorical, in the sense that native Chinese
speakers have a linguistic boundary when perceiving the tones. The studies was based on a synthesized acoustic
continuum, which was superimposed on vowel /i/, consisting of 11 tonal variants from Mandarin Tone 2 (yi2
‘aunt’) to Tone 1 (yil ‘clothing’). There is still no conclusion that what effect vowels have on the boundary of
tonal perception. Regarding this, current study is to address this issue.

In this research, tests of tonal CP are extended from /i/ (Wang 1976; Peng et al. 2010) to six Mandarin
monophthongs (/a//o//x//i//lu/ly/) to investigate the effects of vowels' intrinsic pitch on tonal boundary. Firstly, a
continuum with a rising tendency was synthesized from Mandarin Tone 2 to Tone 1 using the acoustic software
Praat. This continuum was superimposed on six Mandarin monophthongs, which were then used as stimulus in
the identification test. Secondly, the DMDX software was used to randomly and with nine repetitions present the
stimuli to the subjects in the identification test. Finally, the participants, twenty native Mandarin speakers (nine
male and eleven female), were asked to identify the stimulus as either Tone 1 or Tone 2 by pressing different
button on the computer.

The mean category boundary position and width in terms of stimulus number were obtained by Probit

Analysis of individual identification curves.

To investigate the effects of different monophthongs on categorical boundary position and width, our results
were analyzed using repeated measures with SPSS software. The results show that the categorical boundary
position differs significantly between Mandarin monophthongs (p < 0.001): the boundary position of the tone
continuum of vowel /a/ (stimulus step number 5.13) is smaller than that of tone continuum of other vowels
(stimulus step numbers of /o//¥//i//u/ly/ are 6.02; 6.31; 6.59; 6.27 and 6.54 respectively). The finding that
boundary position of low vowel /a/, whose intrinsic pitch is low, is consistently lower than the five other
monophthongs (p < 0.001) supports the validity of the “tongue-pull” hypothesis (Ohala & Eukel 1976: 44).
Categorical boundary width across the six vowels was not significantly different (p = 0.303).

To sum up, in this study, the influence of different monophthongs on the perception of pitch contours in the
framework of CP was examined. The results of this experiment indicate that 1) identification of Tone 1 and Tone
2 is clearly categorical; 2) stimuli of lower vowel tends to require steeper FO contour slope for subjects to make
a "Tone 2" response than the stimuli of higher vowels did; 3) the intrinsic pitch of vowels plays an important
role in identification of Tone 1 and Tone 2.

Key words tone; categorical perception; intrinsic pitch; continuum; vowels
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