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1967, Pike, 1945) Bk EdEEE T A —ELEF R
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FHIMANE - HEEFIET AR - A LEMEEER - &
NEFET (12 BEE BB BR R S IR AN B (7 5 4 2 BHEETIRE
B REB AR ST 2 e 2
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FHAEEE (prosody) JE SR EL (supraseg-
mental) FiE o BLEAXIEFME @ BT T ERIVRE
EIRE [ 17 B 1 1) 43 B it FERE H AL » fﬁmﬁﬂﬂim*
B > Btz - 7585 iR O E —Lk
[l <& FH [l PRI PR AR > BIFREEIISE IR, « I
(IR T RERE S 35 5 MM A P > BlalE HEES
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IR PR L3 5 WERE ~ PHHE A 3ERI R AHIGE
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(foot) » B D BEAE AR AL R AT — 2 > A
F—Jﬁﬂﬁ: I LI E A (stress timing) 1)

FEE L/Lijl:Eﬁn+Hﬂ‘E/jnn B~ EHEMERANHE - K
HiME o RS ESEEREE S B T — 2
HEIERIRES - BB LIE AR IREES - it
AE HEE R TR F — R & B N B A Fmora
HETFF) (Beckman,1982; Han, 1994; Port, Dalby, &
O'Dell, 1986) ° HaEHmorafiiiRF BT » WiFEES
Dmoradtf (mora-timing) » FILLEEIEHREAFF RS
AL o Dauer (1983) IR 7 fHRE S 1Y & HREE »
BV EE [N B Y R R G N RE I 9 H DA S 3T IR
AT AURES o T ELEEAS 2 R AOE A 22 R K o b
R EE S BRI R FUS — R AR L SRR
A DLE SIS A GIIEE S 2 E R F
FERRERI731 (vowel reduction) FJHEHE ~ B A
[ g= ’E‘ﬁF'ﬁE’J%E\:I@l IR E A o DIE S
MIRESEFEE S A N S LIS > H RS

FERRE R 2 BRAL - T DL BE TR MEE B o BAS H
o > HRE 2 CIRR - SRR EREE M - I
R ARG {3 - EEEtIGIGE S B P E
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iR 0 E R o
H—EEpFFEE (Classe, 1939; Dauer, 1983; Lehiste
1973; Lehiste 1977; Pointon,1980; Roach, 1982; Wenk &
Wioland, 1982; Van Santen & Shih, 2000) =5 k#E
FRERHIER) S EERE (isochrony) FE15 » IRIME
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HHH EE 2 H TS EES E%F‘aﬁﬁ%ﬁﬁ?ﬁ@
Ko BENEEFNERIAHEE (Dauer, 1983) -
PYHE 56— M 438 = 02 DL fii R HIF YRS S > Pointon
(1980) #BAPGPL A 265 ERUR REEZ F Hi0URS A
FHE R B - i HL 3 B o T 25 I P AN
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BETIRN - (M BAEE & BRI R Rl 2 5 B A 1
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(1977) & Feal sk B N SEEEAI B - AR -
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%ﬁiﬂfﬁ”ﬁﬁ”‘“ﬁﬁﬁaﬁ  H MBS AR —
(1) > JCHIZEERAE30=ZFD LU IR - KL thFE fs Bl
e B RN R ~ 2R NEHE R
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BREROURE G e - BIEE TS - S AT - B
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(PIEERL » B E AT G R A I R R (K
51%~60%) > HoAth e A TEre Sy - Hrh DI
FéG (prosodic phrases) BIFAIRFRAIRREE 1 (K]
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S AE— g > (i HEm B RE A B R A B B
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B RS B AR RAFRFEIE 2

i BN R BEEE A A S SRR > 1E
SAE RN S 35 R S B R SR 2 &l
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R FEF 2 NRAM R - WiEEE - BLEE - 3
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EEREE TG E MER RS ~ TERE » ik
i ET A ) 5 0 B A I I Sf i A 12 T F IR 1 B R
Koo MEGEEH T NMERREEHIVOTHE R » VOT.ZHT
(FIERERECREEASE (closure) BYZZH (gap) HEGHAARA
MRS o WTARR T B RA G Z5% > BRI A
R IEE TR S ~ FRI T Z AT B Bt /S TR B
AIH—8n » — R EAHEEERIEEFEE » YL EER
HEEEITE S » By 2l S (siit) b
Bt B i 2 i e A ] B —(E B S B - SRR
I8 5 R 8 2 o B R 1 B R — B0 43 - N 2N
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—RRHUEN (AL — KB ERFAERF IR 22 ] E i &
BT Y (variability) 77 - TG SR
RANGEREIRERERE FAERNSE B &l @ — B e
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FEAFEET i (o P A 48 722 Bl B B R — (A A )
RV - (£ SRR T » B EIEH (pairwise
variability index * PVI) &I RET B A SRR T
B EEBEAERE B A PR AW B A7 IR
)72 (Grabe & Low, 2002; Low, Grabe, & Nolan,
2000) o DIEE ) H 25 bEAS R 18 B 2 TR R 2 22 A 71
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[z o BEER TR & BRI R - RN -
& AR R E BRI R R IR E
Bl EE e R AR IR - FEH T ETAIRE Rk & A
WAERIE S - B 72 BAMEAAAE R AR EE &
[t > FERIER G H AR RN IR > Fo e R —3E At T
ReH AR E AN AR L - RIIEAERE & IOBR I A 0 BB
EEINLARLAT - SOEREL (2004 ) {5 F A 28 AR ARG
BRI B AS A (E TR AR T A B RE R
BT RN R SR T HE RS
S DI NEICIREE Dy SIEAIEZ- Jinsas =R SEVNER It
H (2004) M #EE AEEA > &l B R B
[ o FH S BRI R A B PR & el S R 1 i - B2
BUFARVERIEEES - TBRE RIS I B IR R R %
IRp R 75 hE AR A SR A AN [EIE 2

(F0) FBEEREDIL

EE PR R R S AE ST R Y S
A (BCEEHET) RURELRELIE 2 Allen (1972a, 1972b)
BURZ A H IR S W R R R E SRR S
BV E AR TR E SR E B f A
FINLE MR o AR s F e R RS
ECHR BRI A R BT RERC R o SeiBREE CIP AR 2]
{E 8 & A R S B Rt a > MEEEE
ATIRHIURRERRNEE -

Morton ~ MarcusfFrankish (1976) B 5tieH
FBEWIHIE L (perceptual centers, P-center) Y4
& o P-centerB—{REt S - AARAENRFH M & 32
FHOOH F—EGEE s R RN E o fif"TREAZ A A
HOEE F AT I REIRR A 2 B A s R o B
SEAEM) Tone ~ two ~ three ~ four.... | G5 By > §4
T R A R T 0 R PR S S Bl S BRI RE o P
1] o A" 5% B B B T B FH S R BB T AR B U L 1
REGERE RS HBERA TRZDNAE -
Morton ~ MarcusfzFrankish (1976 ) #$ER{E & 5 InHE
Y2 (dichotic listening task) HFyE 35 & R
45 [R5 LAP-centerfHRF P R #& 1 > FIRA B2 01
B A AHT B2 558 ° Morton ~ Marcus 2 Frankish

(1976) 5 HAIEE ORI E RS A B & 1S
(I - M ERE T - BE L SR E6
TR RIS (L B 2 Al 2 E R L e 2 B I
> HWEREAIA T E MRS AL HIE R R b

(formant transition) ZJ&& » MMHHRIGHEEE > —E &
APt A A (Assmann,1995; Stevens
& Blumstein, 1978) o [HL4¢ » HIAREE LG R 8 &
I —{EE B B A SR P AE > IR R E T

J& I ATREAERE — (S s AL nUIR 2B

Fowler (1979) #¥F5 P-centerFlIZE & K1 LUK EE
THEEER > h#HFowler (1979) FERAZE fif
T 3t EE A B S A — S B ETEAIEE o R A R AR
REEER IR I o ST PRI A G RE R T IR R A
= HEA > HEGRP-center(NL B BRAE 1 i AR R LN
BT o ft e % BRI IR — ) U RE G
LIMERI R bR B s FE s - B AN G A g S
RERURIREE o (HE T EMLAP-centerRF I IR ik
RHEER A & B S HFRAE o FURP-center/e IS &/ L3
B HREE B A A B AR S AR R AR -
—(EFAREAIRE A AT E G IR OB S A AL E - M
NIRRT RS FEEL © Buxton (1983) #EII#
FENHIE BIEE BRI P-centerTIMEIFRARIE L » HLCH 75 &
—MIFEIRE - BEE R SR IEHE o P Lt
FiT 2 FH B B b K 26 1 o B B T AT ) A i B
AR R R o EHR % B EGAR 2 N 9eEE > TIRERCH
HeRmERI IR o MEGEE—F—& & > HERRE > &
FisE i R B - JE8 b5 A AT A Itk o
e A ERER AR LRI E B Y P-center G RAVE 2 & HIHY
R LA B 7 B8 SRR A S R 1 o L Ve 5 EE S 1Y
A g ?

(R) tHREH

BN € s it L [ Y i 2] = o/ e
IEH BRE S EE 4 A8 R R A A B IR R A2 R o
BEST B EE A AR PSR A T R - B n] gk
(RIS o 2 WA e P BERUSE IR BN — B2
BHEIEA » B—BAEREEN - 2EEBEGER T
T (FEMERE) KRR BEEEETZA
MERERBUSIEF R - FHAECERE (2004 ) #EIHSFHE
REE BT RG  SE E AR R IR R AU RE A IE P IS B R S
AR R AU RE 2 A ARIURA LR - B35 N S &R
B E f#i Rn L e iE A R R & E
B EE g — 20k o KGR A) iR B
Rhn EHATANSEEERIE R (S EEA) o S
AR Fe e &R SE R A 2 — o B—Fi n]gef T IRF B
e RFEREIR BT » AR 2K H P-center B
IfF4€ (Buxton, 1983; de Jong, 1994; Harsin, 1993; Harsin
& Green, 1994; Fowler, 1979; Morton et al., 1976) ° &
(PIREYZ RS LA B R U REE LG B T —(EE B rh R
RERG AT I URIRG > BFEREE (EERRE) KRRAIEE
(IR SF I I E RS I T B R R - B EEE
BAEEE FRREEMEA > T RSP HE R R
{[EREEI
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H % FE B A7 P ) IR R PV L3 AT W FlE FT RE A7 A e B
(LAREIRFIE - i FEBETE 2 35 Rl B A7 e 1
5o PVIA/NMUKREZ AL BRI - %5 B it v
RERUSEIF B — B2 E HI AL (EREFE A28
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REHZE A SRR T 5 R R ) -

(=) 13&

1. BHH

SFAIEFHREN (B15%  L15%) BEEE
H R T o BEBHEE GG AR B
A EEREIE 195245 - B LBEERAREE » HER
JVEHEE TR IE W R Y B AR A

2. R E M

BREA =+ =AM R RS BT
BE UG ARRE AT (RS —) -
FHER THIRE R /SEEEHT - 18 L5 5 (R E R K
FERE ~ BRI o AR A AR
x 57 MR b BHERTRE © fnF LR 2N
St MRS T R A E BT o RRIRE SRR R
W =+ =R R ATAE AL » FIEFS A4 | - 78
HEF -

3. BRE T

A B HRE S BRSBTS B bl F (e =2
T PRI 8% 5% Marantz 670 (EURAEZR R E
22.05kHz) HISONY EMCZ i i\gk & o Sk IR voJal
B AEE UWERIT7 8 0y o 3 ot AR R [FEREE
S > AEEAE ~ R~ R - BRI - A
TLEIAES (Wave Metronome ) $ 2Bl E EEEH
& o BifAds LA AR © s (120043 )
MR (15053 ) ~ &t (1802Kk/43) ~ FB18 (902Kk/
53) ~ melg (60K/53) o Feilseid HEEEi e Ei =
B IR IR B O SR A B R S e A Bl R e —
g FUOREREEE SRR S A fa s R — S
(IR o SRR 5E 2 & RE IR Efifads - G 2al & DUH
DU 5 i HH A AR BGAIRE © =1 = #HEARE LIREHSEHE
Fr B o AR R BRI IR — D o Bt iRiE -
MR P LA ~ TR ~ et ~ e R8I

AT o LA ZERE B B B2 AT G S MORLE BRI AE R
(s I e iR A A AL RE & -

e S BERE  Sak o CRR AL 37 T LA VY5 6 3
f) T BRI > B IE T 5 B HURRE - —BiA
150 P BT e AR BT RE AR R SCE AT = (8 R 7Y
IRl > Z RIS ILETHEES - (RIEEL S s SR
Sl a) 7 FltGRREEIR ORI » AMERE o AR
P LA ~ F TR ~ BRI ~ IS RIS IS HIRTHET - &
(82t B B BRI P AE— N 2 4

4. B EAH LT

PRI T E B TE32 (Milenkovic, 2004 )
AR PEAE I HTEREE o {5 F TE32 e PR (L SERE A 2 B L
fE > DIEAESEZEE (300Hz) 23 DIFE /A G
R B R EERREGE ) R ST ERRE -
WETE (&R -~ BRE (BREEREEINESES)
FIE B IHE 2% AR R o REE RS SRR RC e HI
[ AR 1 A ] A5 R - A5 DA RS 3R ik B e 1 2%
WL o

IR Fr BB AR o B R A T S i (B s PR
FIEFEA (ZEHEIEAL ~ REE AT PV Bl
—FH R A R R B AL AT E] 15 P VIE o AT
KEF NG TRE B G RE - RESHIATIA
ETEL o HURHEEE AU AH HR RIS SO T A H R A A
H BB AT o F F RERIRE R Cp BB SR Y {18 B
BRR = (E AL o # Bt — {8 & SR RS R 5% A+
KEFHRERETREGE RS » mHLE
T RE A B R B o BT R I A A A — A e
BT o G FEAIGE R TR R A TR BT R R
BREEHEAN— - 2EEEA T - 2FEE=
REE IR N — ~ RESRELR BT — ~ REE B BN =
(FE LB ) o QTR e 7 B R T R R A
HEERE S HE R R - WS EN A ERER
A MR AE BRI R - —(EEE 5 B 2 AT ERER
BUFE - BB —-FHIRENRRE  B—EER E it
REEIREES » A48 T — S8+ SRS - 2% AET
B &R ~ ) F R SCR) AR E e A AR — B
(L2 PRI R 72 B AR BHE - 1R LA Zad & R ERE R
BB AR R R EHE T8 BRI R
35~ A AR SCR) FRIPVIEEEL -

(Z) #EREASTFR
1. A R B A = B R 2 IR R

b o R 3 e BT 1 = A B Y R R I
RV A ZAEE =T =/ Eh ~ APt
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Bl &FAesBafsdmBaagfeRe . & NRAESSX %J%®%¢ &K =18
BGERETHBAL c B ERBBELEATHOFTELBEET ST HOFETARBLEIL - &
aﬁﬁuuﬁﬁ%%%%%%éﬁ%%*%%%%

% DL SRR R A B AT AT = AT R R
FIREHEFE o FERGIRAEE T » Wit BN RAHNT » WY
HAEFEE ~ AR SCEFE300ms /i A5 » i A Es s
18 > FIEMRRWEE » BR8P EARRE
800 ~ 900ms /A5 » H Wifd B2 R R » REEAELG
B2 S ANER « e {8 HE A - /£
MBEE T » 2 F AT RS = AR R - fI
B BRARIRERERRA 0 LIRS RRE
B = (A B R R kT - B I > BEEER
(7 IRE R A B0 L 5 R e ool o 7 3 1 e B 77 %8
T TAEYE 22 B & R B AT B B — S0 43 i AR A0 B AL TR
RAVE R - BMIEREENR » MR8 - A1) 7
XH o BR T ERPUEIGER T - IR SRR RARR
(REEHE 22 20 VA DL 2 T B R R e 72 (LR
1) » BFRRLRE BT RO R R R D 2
iR BEAT )N o E B EATE AR 19 s T s A A - 7R
TR RE IR - 8 B (7 ) 22 FAR VN o TEIREE Y
S A s B R B R R R R K o

2. b Lol S e SR T B

FHP VI ELs ik il LR 25 5 & H e e B AL I
R - @2 2HUE R EE ~ A F RIS R 25 i A
RES FEAAR TR BEATIP VI - JEAR G AE 38 ~ A1 7RIk
i¢’uﬂ%@%$mm¥ﬁmn,$ﬂu%%%%
GRERALIIP VI > BER DAREE 55 RO B ) B (7 FE R A8 S
BN SR ARG AR N B BB A B - H
HEER LR AR TR ~ TR ~ OB IEN T
T4 BT BT AEER » DIREE R 4R B AT AP VIR il H
K o TERIGEIIZEE T - PVIHIA FERLIERIIE N
REES o (HR RO B LU 2R - DIREE RO B (7
B IR Rt R SRR )N 0 BEURDAREE S e A
(FEE i o B2 B R RS G B IPVITERS Fr
88~ BRSO EL B AT DL R RS B
FHF AT HAE IR -

BFEENE > LETRIEMMSEEE R
> DAPVIE KB I 734 79 [R5 B U5 BT
REUT > BOFIE BRSSO SR > IR
R F(1, 29) = 86.27, p < .001, 72 =75 =iEHE



B R AR R

A1 R ALK B A A A B AR AN AP B A K T30 BAL B R (ms) AR £

i 4N MR HHH JichEd 1%
:Viv Mean SD Mean SD Mean SD Mean SD Mean SD
REEROIR BN — 285 49 347 55 425 67 575 90 857 159
g REEREMGEAI " 304 54 364 64 435 66 580 87 865 150
REEREEEEN = 316 44 370 51 436 59 574 82 859 153
B RFEEGERN 302 360 432 576 860
A — 300 51 359 62 430 74 562 101 823 166
% H IR 296 50 352 62 417 73 558 114 851 192
EEHEA = 323 73 362 82 417 97 528 128 768 221
By EHEiEAL 306 358 421 549 814
. REERELEENTIT 280 54 341 65 416 68 569 93 852 157
7 REEELEEEN2 298 55 359 69 429 67 577 89 856 149
ER A3 304 46 361 61 429 61 577 83 857 149
Y] RFEEELGEN 294 354 425 574 855
Ec=aiAIVAl 295 51 352 70 420 68 556 102 817 168
? T2 288 50 345 69 409 74 560 113 850 189
B HIEA73 307 64 355 73 416 85 543 119 790 204
iRz  HfT LA 297 351 415 553 819
. REEREA— 289 62 356 64 462 72 585 103 898 177
%‘Z‘ BESHGEA . 303 56 377 69 475 74 598 98 904 166
REEREIR BN = 304 51 373 59 469 70 590 92 906 172
B RFEAEREAL 299 368 469 591 903
. HHIERA— 302 55 370 59 462 74 571 110 855 190
7 BT 293 50 362 71 464 90 593 129 925 211
BT — 302 61 368 73 455 95 560 127 848 220
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The Timing Isochrony of Spoken Mandarin at Different Speaking Rates

Jing-Yi Jeng

Graduate Institute of Audiology and Speech Therapy, National Kaohsiung Normal University

The behavior of speech timing plays an important role in the process of speech perception and production. The source of speech
thythm is based on the “isochrony” . Isochrony unit is a hypothetical unit which has an equal duration interval existing in
the speech stream. The users of a language base on the isochrony unit to process the speech information during speech
process. The purpose of this study is to investigate two candidates of speech timing units in connected Mandarin. The
first candidate is “the whole syllables unit (pause/gap + CV)" and the other is “the rime onset unit (rime + pause/gap +
C)” . This study consists of three experiments; the first two experiments are production tasks, and the third is a perceptual
task. In the first experiment, 30 mandarin speakers read 33 sets of Chinese phrases and sentences and two passages at
five speaking rates by using a metronome to modulate the speaking rates. Segmental durations were obtained via acoustic
analysis, and then, the pairwise variation index (PVI) was computed for the two candidate units to compare the degree
of isochrony. The results show that the rime onset unit had significantly less PVI value than the whole syllable unit, and
the two kinds of units had the maximum difference at the slow speaking rates, but at the fast speaking rates there was no
difference between them. The second experiment is the replicate of the first one, and the major difference is the method
of speaking rate control. The second experiment had similar results as the first one, again, the rime onset unit had the less
PVI In the third experiment, 18 listeners estimated the degree of naturalness of 24 sentences with different PVI values.
The results show that the degree of naturalness is highly correlated with PVI values; moreover, for the PVI calculated by
the rime onset unit, the correlation is stronger than that by whole syllable unit. These findings support the rime onset unit
is the isochrony unit in speech timing process of Mandarin. The results suggest the basic unit of Mandarin speech timing is
related with rime onset, where is also known as the locus of “perceptual center” .

Keywords: rhythm, speech timing, isochrony, pairwise variation index (PVI), perceptual center



