H &

CONTENTS

1

M

3 Articles

1

23

33

67

39

103

115

F ¥ 35 & £ (Reshaping Phonetics )
48t B (Xiaonong Zhu)

TR ARG SR R R —— % AL AT AR DA
( Creaky Voice as a Distinctive Feature of Tone Systems: An Analy-
sis of the Entering Tones in Baduhua in Guangxi)

44 (Yun Mai)

The Phonetic Cause of Sound Change from Voiceless Stops to Im-

plosives (R R ZERAFETH AR T RS HELT 2 ME)
18 (Xi Cun)

SRR P ) ek S R B REFRFEREL BRERATER

AT (Tonal Extrusion of Three Falling Contours in Meixian Hakka

An Analysis of Characters Shifting between Yinshang and Yinqu)
F.15 7 (Xiuhong Yan)

stk Bk — BB S BB %% (Length as the
Exclusive Distinctive Feature; A Perception Experiment of Fuqing
Tones )

X % (Man Fong Lam)

bRERFREE A RHE L HE (Rules for Connecting the
Tones of Two-Syllable Words in Beijing Mandarin )

154 (Wel Wu)

BN BN R85 5" (The Phonetic Nature of the Entering
Tones in Chaozhou Dialect)
A #3 (Xiaonong Zhu and Ying Hong)




P EE TR R AR 49,2008
Bulletin of Chinese Linguistics 3. 2,2608

129 %4 Eibfifh £ v iR E 16 (Generalization of Meaning and De-
buccalization )
F %% (Jingtao Sun)

143 257t HESNULTICRRAE 5H EWEZF T
R Lo — 4845 % 44 X, (Analysis of the Approximation of
Voiced Initials in Yiyang Dialect: with Remarks on an Unusual De-
voicing Pathway of MC Voiced Initials among Chinese Dialects )

# 2 B (Jianguo Peng) ,

153 “B R 2FE"WEohE %8 KX (The Development Patterns of
Consonants in Old Mongolian)
w-Fu ( Huhe Harnud )

165 335 P 8y EF 2 (The Uvular Sounds of Sino-Tibetan)
2% R, ( Zemin Liu)

191 sk k4 43 % 2 54 (Acoustic Analysis of Long and
Short Vowel of Hongshuihe Dialect of Zhuang Language )
F % 3 (Xuewen Zhou)

203 AEH— ey Hiktb B R JER (A Comparison of Vowel Nor-
malization Methods and Their Applications )
& & (Lei Jiao)

4% Appendices

219 Appendix a2 T AL THRS T RENR LT EFRAAT
% B 4 ¥ Board of Directors and Officers of the Li Fang-Kuei Soci-
ety for Chinese Linguistics

_222 Appendix 1. fa & FE FihA PHEES SHRZ2EETHEE
B E R Y EIE

223 Appendix Ill: LA Z AL THETEHARETETHES
2 2h 3 38 2008—2009

224 Appendix IV: fo % ik tbd PHB T EMELGETEE Y |
LR ERRREIFREL LY

225 Appendix V: KA XS HAATHEAESEA AL THME
Letter from the Li Fang-Kuei Society for Chinese Linguistics




Appendix VI; Donors to the Li F ang-Kuei Society Endowment Fundl
REFTHAETHAB T LR RLLEMALE

Appendix VII; (o B 38 5 % & 51 ) 43 #) & # %% # %, Style Sheet
for BULLETIN OF CHINESE LINGUISTICS

Appendix VIIL: o 3 & 2 2647 303 % 5 &




BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

LR N

o4

EN: )
AEPHLE

A ALY B AR T AL THE A~ R o R TR~
B @fﬁ?ﬁjﬁ ?F([EI*JNPF\E?EE@‘?F?EVJ AN Fl«ﬂ?ﬁ@fﬁéﬁ 73 B
P SR IR « GAEE A - TP PR
A I e L R e ‘g’,fg ﬁl?ﬁ TRLE H B
suprasegmental ﬁljﬂ%gﬁ@‘ﬁﬁ: supraphonational o “KF5E " _f‘ ALy i
ﬁ@mwwmm@£%<m%ﬁﬁ@ﬁ>~wﬁm“@ﬁ~@@"ﬁ@wm
L L (g 1t i N el
B sk < ASUSERA ~ RGP o3 =B EL T ARy o0 0 TR 2 A
E%F%ﬁTWﬁﬁﬁﬁ?%ﬂ%gdﬁﬁwy@‘¢wmmw“ (AR
%‘?‘@ﬁf ]E}Jﬂ VIR

REERH %~ L8 0 IRPITR BN - SR AR - G -
K

1. %3

Y 2 B B R R AL RS I
B SRR R P S -

Lfinﬁf?ﬂlﬁ”“ AELEERRRL THEA~EE R (EED T BN
YR R DRI o gL T T o R R VRV R Y
BJ LF R TT R E S TR FH S RS AR

FEIEEFRVE TN PR RES AR R W R 1 - IR
W %@“ﬁ‘ﬂ&?ﬁ FREE AT ALY I - R A SR
iy L B EI;IWDF,?‘]%@»E’W%}LME%' : iﬁﬁlﬁﬁ (1) Gl Pridpk - (2) gt
Priuffsg =k > (3) FF P R R A ST H R R AT

sz -



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

TR R R T A

__)% CHPNE SERPN «%’Kg—é” » B g

5 4=
R

T R B B SGE  RL R - R 2 R IR G
i S A S T T LB OIS AR o g
FEAIBRLA R~ PG B SERLIY- -5 SRR = B B I T
H ri

PRSEH © IS~ R~ B

1.1 B BRE OB N C BT E - 7B S R TS i il
i HESEEIT (B 2008a) ;

& 55, BT 33, 2 35, [ 130 (29 53, [P 31L& 420 B 212

TERPRIE TS e I A AN - T R Jﬂ&il’%gv[&&c[?j ;ﬁﬂ
Tl rfﬁH\jFﬁ i{]ﬁﬁﬁ'%ﬁ’?‘fﬁﬂ%‘ == FEEAE T riﬂ%jﬁ E{THlﬁ ?EWI%B“%}
PSP PAE ] o (R ™ == s~ [f == F SRS — 4 ﬁ’??ﬁii’? PED  ERE
%E,’J;‘/ - FE SRR B — (AR % (creaky voice) o “i“??IEEI”T? I Ei’H?[B%
HEVIERUISLEIER o (5 ‘ﬁj#'[ LR P P AR I PRl T‘i?ﬁ[ﬁ'fi?ﬁ\é[ﬂfﬁﬁl
it A @i@’ﬂjﬁﬂ[#};ﬂ%]’“‘%j PEEE %Fijrf[[jc A= :éﬁgj;ﬁiﬂaﬁ;f\ Pl
AHE|3E T R TRED © @ M”F“’ RBFFIER [ oRes  == fa S AR ST 2 g[ﬁfgr (%
2008a ) o EEEAPUIEZIE: o <H (B (stiff voice ) » AV AEFLE B o

1 T‘fi PELHER R L (2004) < b3 PREH T BAITUESZET B (DR 2008) 0 34 Y TR,



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

The Phonetic Cause of Sound Change
from Voiceless Stops to Implosives”

Xi Cun
The Hong Kong University of Science and Technology

Currently, no relevant study provides a proper phonetic explanation
regarding the origin of implosives in Chinese dialects. The present study proposes
that the active lowering of the larynx is used as a strategy to initiate voicing when
pronouncing the fortis voiceless stop, which possibly results in the sound change
from fortis voiceless stops to implosives. This phenomenon is observed in the
Chaozhou dialect, in which a phonetic variant of the voiceless stop occurs with
pre-voicing, and the transient drop of the intra-oral pressure (P,) occurs before
oral release. It was found that the use of the ingressive glottalic airstream occurs
more often when the voiceless stops are pronounced with either extremely long
oral closure or with very high intra-oral pressure.

Key words: implosives, fortis voiceless stops, acoustic characteristics,
aerodynamic characteristics, sound change

1. Introduction

Implosives are sounds produced by properly adjusting the laryngeal muscles and
vertically lowering the larynx, which results in negative intra-oral pressure (P,) and
unique audio properties. Implosives are not exotic sounds, and are found in at least 132
languages worldwide (Cun 2009: 1). In China, implosives are mainly found in the Wu
dialect (Shanghai and center of Zhejiang), the Yue dialect (west of Guangdong and east
of Guangxi), and the Min dialect (Hainan) (Cun 2009: 18). They are also found as the
phonetic variant of voiceless stops in the Min dialect in Chaozhou, and as the phonetic
variant of the stops with slack voice in the Gan and Xiang dialects (Zhu, Liu, and Xu
2009).

5

This research received the Postgraduate Research Grant 2006-2007 from Division of
Humanities, Hong Kong University of Science and Technology. I would also express my
thanks to my colleagues Miss Hong Ying and Miss Xu Yuhang who helped me to find the
Chaozhou Speakers.

" Unless specified otherwise, all “voiceless stops” refer to unaspirated voiceless stops in this

paper.



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

A w e P a4 R
B LT RSERIAL A2 ERER AN

B
BAE T g

ri{z?lﬁw UM ERETRY ( cpﬁgfﬁﬁup HESHE T b?l%ﬁlﬁ?w¢$ﬁj 'E" u?f[;,
¥y) o el Iir%ﬁ%l ERLESE Y ST B~ R i%r%f (FLRLE)
DT I S R G A Fi S o e ﬁnﬂj
QL AN i FHH% S M S i%ﬁ u%j FE
FIS B (I RfOhT ) o Y TR A
Wé@f’@%ﬁm%%ﬁ@;@&%ﬁyﬁﬁﬁﬁﬁuuﬁ oL R G
HFHY B R BT [EOIRET ] -

R+ &5~ BRI ES  BRIR

@@%WA“:%(wTéﬁwWW%[b@%ﬁﬁﬁﬁﬁjwwﬁn
ERERRCEE S deﬁﬁﬁﬁtﬁjW’uHﬁﬁ“Hﬁ‘jﬁﬁ (ERLE | DS
iﬁﬂﬁ'&ﬂﬂzﬁﬁl%} ’ EJHYtFéZ%f@pa TR I{ ?Z[”?fj i (N
Fj@m“%ﬂ%ﬂ%ﬂ’W%%@%$%@?@wﬁj4*qﬁnﬁﬁ+%(ﬂ
I WHGET ED < SEIAEDY o T DYRFIRA TR HIF I
SRR -

f“wﬁﬁﬁﬁﬂifkJP@??@wWQ”’*MI%V BT fE
EORe TR e 30 BLCRUIIERT O SR T R

W EB > B HF TR o~ W L %ﬁ+@<w:3¥$
ﬂ?)ﬁw—?wwwwﬁﬁmTﬁiﬁ[ﬁ&%@%m%%ﬁ
S e R AR R w«% R BUHSMFRE S O PRk
5 [ LRSS 2004 ¢?1/ﬁj‘ﬂij 1% _F IR -

w*l¢¢ﬁﬁ%¢4<ﬂwﬁﬁw7wﬂ¢ﬁﬂW7@ 5 AT AN

*iFﬂ@W%wﬁ,%%i*ﬁ@'%fb%“APf 10 I (]
i\@gjlfld/l EELT‘ e EIHIBFI 4" H+%IF E*j ‘FIJA\D?JEEQIUIH}:EE‘&&E” Elyﬁ%
PR



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

BEHEF

S AP P B D)l (RDRE - B I e Y SR S R S
?E?%%?,@%%h_ﬁ%ﬁi  AGN R PRI PURLIIE) R e H 8
ﬁljgﬁ?le’[ai%ﬁ .‘?;53?4 WIZEFY R E B - N E:‘j 7S [EELPE - [T ]
e & RN VR 3 R SRR IR .

F‘ﬁ\%ﬁ?ﬁj : @r%f ~ R B ?E‘?%E*J?,
1. 512

R U B ) (1987) SRR % - ) * S
m—ulsﬁ P 3 Hhﬁrﬁwplfﬁ A - B (1999) A
i (1990 BJFH%% T E Y T R furs;%@nwut 2T [S3] T [44]-
[N RN ER NS R R
(33 105 LB AL 1 R G R U
BRI, o R 3 AR PR RS B P - g5
TSI B 3 0 DGR ST ©
oSS AR B BRTRIE B e 1R TR 3 T OB 2
R AL N}Hﬁfﬁufmw : [Pz%ﬁafp =y [ﬁ%ﬁ%lﬂﬂv‘ﬂpﬂ i
PO > R R B B W -

T SFHPEA /P[JF“ WYl General Research Fund (HKUST 644509 ) 2 » < ik 2 3R - 4
ET=TEL Hi*é{’uﬁlf N o TR el e



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

AR LS F g B R E

G FFUP*J S TR F'J@‘% | TR J?ﬂﬁ'g’ﬁlﬁ_ﬁ[ﬂ TP (A
f Jﬁ‘r%j;i FISRL IS FI Jﬁ%}H[iET;ﬂJ EJBJFP, F'E‘ Wwéﬂj{f[ fr" Fl ﬁr:_“'?&' b
lﬁ,]gu,gj_ﬁﬁmﬁ [ng L ﬂF‘th;Jq;I EX2NEE ‘Fhr;ﬁﬁ‘x i ,ﬁ_;ypj?ﬁ@
PRI E Wuff’ili (P e i ST ATl - g ] Fj‘ﬁflT"‘H ﬂq‘, EREUIE
f Jﬁﬁ%‘é@?ﬁ R TR SRR ) r%ﬁ% (%‘“’b‘]ﬁ‘}%) il
(Egek ~ ) = %@‘?ﬁiﬁiﬁﬁ%@}%pfjtﬂ o

R < B SRR - i

FE ’%‘E‘pu_\urﬁj [H[ ) j [f' %ﬁﬁﬁpum%ﬂj[ﬂﬁiaﬁlﬁmmﬁj ﬁl[ﬂ lﬁgﬁjﬁg IR
bﬁ%?‘f{?d ﬂﬁf@%%ﬁ JERRGLER T FERIOY RO« L IR E
FOTFp s Ak FORRGR Y - TR EL G BB B 1A J’"Eﬂh&i‘% I
ﬁﬁg@%ﬁmﬁa@owWU@ﬁﬁﬁwwﬁﬁW@%%ﬁ¢%ﬁﬁ~@%*
AL M- ORIRE - 0 LG ST Ry @ el e ]
H EL Jﬁli’aﬂ B RIRPIHORL » ¥ PR RERS  FE R
wi b 15 FE'M%EJ* i el AL A AP

1" FTJ [[“‘lﬁﬂ%ﬁnﬂﬂ,.w (55) Bﬁ* (35)~ bt (214)~ Z. (51) #

- (ﬁ” = A CEPAD  = f CLESEEA D~ = B (2 ) = Ry UK
ig[“'lﬁ@%h%iﬁ“ﬁuﬁf' T HE] 16 78RS 'fﬁ‘ﬂ PR PR
A 20757 « RS2 BB IVRY S FURLRY T I PR o Ty 2

shim a3 weand B R E

TP 16 A2 P R ROT W 7 P S

" D P IO T ATCRIED Praat -



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

AR Ew
AEPHEF

S AL B 5 SR 200 0 A
PRSI BN SRR - FPRLS HNR 3%y e L
B3 yaiw«ﬁw.ﬁmgjﬁwaﬁﬁﬂikﬁﬁ W (S VR
EEBH] - 15 BRI - [ BRI T O - R
P AL PG R A SRS

GRS © WIS ~ PSR PRI LA
1. %=
PSRRIV E R WM%FEH[%WWMH W ¢

%_pl?ﬁ R HE 94 [ (*#w ]~ PEdst > 1996 1 83) o H 17 i?%i*J
FpALE B - p/kF@ﬂfé%&'ﬁulmﬁ PGy = 25 [t - BRGH 8 [l b

BT W R W R WA B e
33 55 53 35 213 11 22 55

FT‘P e pﬂ AR ?[E'ﬁ%(1984 1992) H|AGEGES (fiberscope) AUt
i & (EMG) L'jgu& AR R ﬁ"?[ [F' JPﬁﬂf [ T T T B L ALEI T (2(1928)
ﬁ5Wﬂ%b%WW§§W%bRN$% WH% e e pivk TR 0 1
E @‘F‘Fﬁféﬁf gt ’?%F‘Ffﬁ“@ﬁ%' CEAF ISR o g HORESL iﬁfégﬁﬁ?ﬁi
-tk TRV ANSIGE % o (BRI Y R O E PR
RIS -2 95 BRI 7 O FO IR v - R o

* X TE[’?FIZIZ H ?UF‘, ?if\?:? %4 General Research Fund ( HKUST 644509 ) ﬂlﬁ WE[ A2 DAG
(S08/09.HSS07) ¥ o



BULLETIN OF CHINESE LINGUISTICS 4.1:xx-xxx, 2009

‘\1\»\4
W

AR f g LI L

R E
BEPHE

B h- l'“‘* FRLIE Hﬁﬁ ’ 'IJ%JE FUA - ¢1"}%5‘]‘&?‘1 R
Fiflis ”%I?Fﬂ R he [*f W T Ful {0 IR P U (=2 PO -
TEIIHT K st se s EERYAY h- [CHIY RS A Sl YR
M FKI:TT

Fﬁ%ﬂ PR [UREEE S ok PR %f,

L FIRGE & & 1 mES B

M

HF[%PJ%?@%@‘ o FlﬂiﬁﬁrﬁJ %85~ 2= (Norman 1994 - EF‘JJ‘J% 2007 ) %)
‘ﬁﬂtﬁﬁ i (AR 2004) - ?ﬂi USSR ig%‘ (BRI E g S g %]L
i‘F? l'?’?ﬂﬁﬁ@] U IPu fi?‘ﬁ“ﬁ/\g[%%p T E T 4
ﬁb%tiﬂ~wﬁw$%of3W§ﬁﬂﬁ'Amﬁﬁﬂ s 1
%EEUE" S %E‘W\fﬁ‘g‘ajﬁfj‘ﬂj SRS o FT H;?ﬂgﬁ/r’?ﬁﬂﬁiﬂjgl%‘
FIE e TR ‘“ﬂféﬁﬁ%f R e

gl s

-~

(1 [fil- éé?ﬁ%r“fpﬁ*]é@[’ﬂ
CYEE BV iR
a. Nap i '[&151 je (Y pdyE ) i tadje (I 5 A EMERE)
b. ;?Fr[frTs i. ku* je* ( Q%fﬁlfl;’lﬁ‘,ii ) ii. ku* je° (¢ éf'r*?)
c. NPT i ton® i (Fu~ iy {Flj) ii. ton> ¢i° (ijffF’[E]ifV’J)
d. fLZE i s fej” (L~PE’5‘F34}F‘ ii. s’ fej° (E’Hﬁ% RLZEIY)

AV EE H*%LJ"FI’EJE YO (Research Grants Council) VY2l (CFIE'S I'ﬁr’ 19K 644507 ) « 10~ =R{RURL
_ﬁw*5¢¢mmﬂwﬁ B
bR AL B J?ﬁﬂ]ﬁ‘ SEHEHR T (1976) -
2%&5%(%}w*m%>ﬁtwﬁ% R F T R -




BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

aqgv:@§4q7§IWﬁa¢W&ﬁ
— X HmiEFE S T 2R - R

FER
RN R L |

F['? ;g‘@- L s g %fli_ﬁ[ﬁﬁﬁﬁﬂjflﬂj «ﬁc, (ELRL L (Rt
2B e[l @ 2ol o) = PN ¢ fs B 3 A o R (R
1LY dz—>z >1-> - L—Jmixsl ARSI L R
T PR < BN R ?Ed?ﬁﬁ{ﬂ#?ﬁ Jjiite #jﬁ[?,&h@’
WS SR T8 TR 0 P 2 I 3 [ R TR

%%%?-‘?J FEEPRTUE - WIS BT AT

iR %ﬁﬁﬂ“&?f N iﬁ'“b%:%%ékﬁ F%f%j %ﬂ%ﬁ?, BRREY - (LG PTG,
T (1981) I'[ 4 o [ehagi e 24 H‘ Ak ST A5 ;JFJI%[IFT;J‘FEP% (Eh 2L 1988 ~ EE'P=E 1998 -
F RIS 2008) » 89 5k = ﬁ‘iﬂwﬁfﬁé,gﬁﬁ AL T2 T b *'E"F' PV
FIAFd i~ ﬁ“’ﬁfﬁj?{ rj FE?Eff’??ﬂﬁ i) éi"ﬁ’?ﬁ]‘ﬂwﬂ“ ﬁﬂfﬂ B 57 il Edll
WIEI = it ORI 5 R - T e
El ET[IE'}P\E JT“[FHJ TR IF%LWF Flop Fﬁﬁﬁiﬂ*ﬁﬁﬁuﬁ#l P A1
%'%&Fliﬁi’?&'@@bﬁ FURE ﬁﬁ]‘Tu VI fii VPR Fri T SR (2006)

R e B R (I AR C AN T F - " e
HERBE S U%ﬁﬁ'HW& IR 2008) - #ﬂ%ﬁmilﬂ%JPﬂlﬁ*ﬁA o s
PR (s 1981) - = ﬁlrdﬁ:ﬁﬁli 1R R E2 P EH??H*?’FEWF (E AL
1988 ) - %@tj’ffﬁ (2006) » 3ﬁj*ﬁ;ﬁ'wl F@n&lﬂ,>l;lﬁﬂ7iq“§J3,> o E"dﬁ%” %ﬁpjfl e
= ﬁﬁ@ﬁf%ﬂ = T IRl E‘aﬁﬁnp LRI - ¥

e J@H, VE[FH - EE'?“' f\_ﬂﬂﬂjg}jﬁ PRI 7 1-RLIR R e RO AEREL
SEEMER %gsqfslrn- -3 AU GERL 39 o IS PO TE > (RS



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

1] N h] ’ ~ > *
RRETE WS R R

-5 ‘f \nd

R E P

L

¢?1/.‘iﬁfj“lpl‘4r;|§m§uﬁ?k, IRPRFEEED R e
# r)gjk;?{?ﬁﬁég F;' (BH I 1) g, ;@#ﬁggﬁg ,F,qu\l e
HUA G S A <¢£$%rmwaﬂ@>wgﬁ QFﬂ%ﬁﬁﬁﬁp
QOO TN E PR ESUE e e L L R SR
1¢@%mwmafo

I

El
=]

uu

SRR - SRR W

| =

=4

U
P& )

57 uru{_ﬁ&iﬁ‘fﬁ??ﬁ?[ﬂ[%ﬁ [xi[tpﬁ;ﬁﬁﬂ/ ngj}ﬁ’&iﬁi‘\:ﬁ-ﬁ%—{?[?ﬁ
m > RLEFF BIE S (Agglutinative Language) » < hL3I 9 3 = 2% BT REpush
5% LRI i i
%?‘ﬁ% (Quantity Language ) o B9} J%E[n—ﬁ {uf[f[ ﬂyﬂﬂl[ﬁw J 71[ » BT B - ﬂj
SR 2 15 e PSSR E O AT 2140 %y
{E@@‘ﬁh—ﬁ ) 2 ol T EREE TR B R %’:EQQT“]:J‘:?A%I_{:@;{);F‘*ﬁJ E'ffif'\ﬂ[
4 %&%ﬁ’ﬁﬁﬁﬁﬁFﬁ[ W%ﬁrﬁw S| *

BY S Fﬁiﬁjﬁ %ﬁég\ ‘yEiJJEJI]aJ ol [;‘—féj 3000 - HI[ES«HFH Ip J%‘?,EF HFE
pa l: l

puf

%%ﬁﬁwﬂﬂihﬁwﬁ’é%nmduawa BT E AL
Fy% 5 2 2 Rod M PN D 2o R R AR ﬂ'“’ ([
19 Fy % 5 Bl » = fol o3 My TLAW o1 AR ['E"VE' ’rJﬁ”*"Eﬁ P PP
I’W«‘?ﬁ’zﬁiﬁlﬁﬁ AW R [V W kL‘12f ﬁﬁ?ﬁﬁl?ﬁ( N
MR > = BT FIA &[E#E:JFFE*‘FE%'“”?H FEUOS By S e PSR
rlgﬁ%;]flji ) rggffk SEEFE T “bpl T [ﬂ*@ ””%"T IR IR F
;g SR FRR BRI R R R A (U u:ﬁF[[fIJYFJ ]

R ﬁ'flﬂﬂﬂ 2EE k@u—ﬁ:[;ﬁﬁfuﬂ [ﬂ:& f:lgj) (UL RGPS S SR AT S

el
J%—ﬂl

"R EIP A B P IRE LA (10874246) ﬁ[Fllﬁlﬁ'ﬁfﬁﬁI%‘“fﬁ%é*fﬁﬁ' (2009.1) [yl -



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

FIE
LT S

7 J/Til]‘hiﬁr” |H"+ ) Fljg,l E %%gfrﬁwlﬂﬁ jF:'[TH[ﬁgE
=7 ,fﬁ IHE ﬁw*f W - 2 Hi*éﬁjl}lﬁ‘frluiﬁ%uf,ﬂiJ ',iﬂ
/- H‘F”J g ?,I;T;{k' - r*guﬁirjfifll‘dh[%ﬁd 'j\ﬁg,%p
;\g@?ﬁguz‘% JE’? ; pu ?”,Fui@ Pzl ﬁj #m\,? ﬁ?’,pﬂ
FRIE s ﬁu;H'F”J ﬁﬁi7liﬁliliﬁ'J R B}F”EJ@
YR T[] ,jg[, LR B 1o o
j’%uﬂ{fl ?ﬁ[aﬁlﬂ

th
:tr_"{m |
= m

S < T - LT VR~ O U

Jfﬁhﬂgﬁffﬁwﬁﬂ&rﬁﬁﬁ *ﬂ%ﬂ—}%ﬁjﬁﬁ$knm EfT
e LEE T Fljﬁ ?%ﬁﬁﬂl'ﬂjf'!?i AR ij JIIIKFPI lﬁy[uﬂml'ﬁ”f‘

?
ﬁ‘ (7= F@Fuﬁbﬁjjumﬁj 3K F‘f‘ [ﬂ[l——s T J,@qu%“ﬁ ,@yﬁjﬁ%,ﬁg?g
i @iﬁJpﬁdﬂmwmpwi$“P"ﬁﬁﬁ%ﬁVﬁ\%

T [%?a;rtﬁu%g rﬁj [?ﬁﬂiﬁj%?ﬁw%@w%[&j—{ SYRERE S [P lF;*
lﬁl@%wﬁii&’?fiﬁpu ¢d’§ﬁm}iﬂlﬁf EE[E?“ Eﬁ *F'”ﬁk*f

L35 BB FFY i ARk

Y G AT T ST R P
=45 : g\kﬂc-lfﬁ FJI@?_‘FWI 3 SIﬁT F“TEFIIEJFP[

puif]

TR BT 2000 5 3 IR HEBIPORE EERRIR DD SEATHILL - F P
e R (530402) au F?;H[“ﬁ**j‘ﬁvjﬁﬁgﬁ* EF :‘ggl DYWG607 &8s o
BRI W BRI € (ESES PHECI I LR o b E L



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

okipEEEEA BE L5

E
PR E L E

F Y EHES FJ Iﬁﬁjg, A ]HIﬁ'r‘iE‘i{Eﬁ?’ LSRG R A
g e N A N i L LN
mﬁ)ﬁ?”, rijg'lw B EVE ] |£lj {ﬂ F'““?bl ‘J?" AW Py
eSS AL B NE Uy S EE TR il
%%’%ﬁ@m%’ﬁ%%%ﬁ (A FRUE S e R &R -
T S R SRR T lﬁirﬁi}m?ﬁﬁ g R
i &L BRSO T R AL
R R @‘ﬂ#ﬁ#%@%ﬁﬁvﬁﬁﬁ%’ﬁ&¢;%
Bl P B 1 R e

Eﬁ%‘éﬂ?ﬂ : ffl?jﬂfil:ruiﬁ‘[ :%L'xfjﬁ?'[ B SS
I AZFEER S c§ 1

PEF TS UE A RO - i
TR F SR R LSRR VR e -
B O

1.1 %=

B30 i ST T BT T
EHET potk, 2 pl, ki kv
WA 6.d

S s myn,n, 0, mj, gy

TP R B IR SRR T (60672111) IWﬁﬁﬂ*%wrﬂ%*ﬁgmpﬁﬂ
FUCRABR A 2 RGP SPET) fOa¥el o RIS R 4 VIR BAS.



BULLETIN OF CHINESE LINGUISTICS 4.1:XX-XXX, 2009

S0 SRR T Y £
£
AEPHEF

B L (T e L R I
RIS o = 207 Adank etal (2004) fURLRER » F[F g & (1IFHETE - S5
il %F[IFVTLI'%IFIJ;]V%E‘I i 8- I'D‘J*inﬁi%l’qfi'fh“ﬁﬁ'?f%]’ ° fﬁ{’%&?im ’
Z-score PEF[I CLIHI R[50 & plIgB0 i (5 B o RSk R RIS
= [Tk

g S [ R A
I %3

f§- 1 Al 50 = f*fj?j[jﬁ S F%F]%’; (spectrogram) I'J s » LA H ik
PBEIEI= G ST DA B * ST OSRRALTORRGE (Porter
& Steinberg, 1950) » & :iaq%,‘[}{ﬁj’ﬂ%ﬂ GRAYES ?‘}?{lﬁﬁ?ﬁfﬁ “%ﬁ'ﬁiﬂlfl o T a:j“,f'[ ﬂ}‘EJ%
ElfJfF‘v]IZI"’H[ » I ﬁiﬁpmuﬁgﬁ?ﬁﬁo T‘«L%Zﬁiﬁpu ST H s (I L F,
F2) i IEF’?EHIEFliﬁ'%W?ﬂ%' o RIRLEE [k %?H'T‘@%ﬁ' SP R

(proprloceptlve)é',ﬂ',pJl = n‘Fg ﬁﬁ)fﬂ@ﬁugﬁf{ﬁ?’, qﬁ' JRE rifrl F,F,J[ ﬂ*f
%ETFI Y FL Catford, 1981) o A3 Ladefoged (1976) S5 HAvdats » @’?‘5’37“3{[ Q%‘[';SV
o riT“jF"[F” P IV P R R R IR A RIRS R e S

Fg{[ﬂ, Hlﬁﬁ EAVE ol [N

AR P s 08 5 gl SR A o EREEETT R P
E;'JEJ@*?:?B : F" 5, @‘?%jﬁ ﬁ%ﬁlfllﬁ%ﬁ@{%@ ) gwf‘p Ji(ﬁ"ﬁgﬂjﬂ PRI EYR
ﬁlr—“—l’ﬁ‘l?ﬁf{%‘q [0 A Bi'?} I8 5}8?’?5@% Eﬁ E[Iy WT?Q[H[@EET‘ ’I‘“%jﬁ H‘r?fﬁ’[fjﬂj
ORIV B o B (A o ) 2R R RS AR SR SR R -

Elgﬁzﬂ: @*w?ﬁgﬁlf?'ifﬁ;\pm?, %?ﬁ‘r% B [EIEa@AﬁF[ Jgﬁjﬁ] [fj“
ﬁr\; ”JE‘HTUIF;'] 7 UKL (basilar membrane) iU W;IIELTD?J%% ° Wl%ﬁ‘%e“ﬁﬁ H?ﬁ[fb

3 EI’F}EZ': TENE ?%FFE%E;,J General Research Fund (HKUST 644509) %2 o





