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Abstract

Prosody research has seen vast progress in the past 30 years, especially in the
recent decade or so. It has evolved from a marginal area to a major discipline in
phonetics. In this process, the study of prosody in tone languages, particularly in
Mandarin Chinese, has made critical contributions. The major findings indicate
that, to understand prosody, it is necessary to explicate how prosodic forms
encode communicative functions, and that the understanding of the encoding
mechanisms requires clear knowledge about the relation between surface prosodic
forms and underlying articulatory mechanisms. It has been further found that
prosody is ubiquitous in speech, and that the core mechanisms of prosody are no
different from those of segments. Therefore, the understanding of prosody is
instrumental in solving a number of key conundrums in phonetic research, such as
the nature of the syllable and the essence of coarticulation. The new findings also
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demonstrate a close relation between prosody and other areas of linguistics,
including syntax, semantics, pragmatics, sociolinguistics and historical linguistics.
Finally, the basic strategy of experimental hypothesis testing extensively used in
studying prosody should also be applicable to other areas of linguistic research.
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ZPrIIEE (communicative function) , IIHEILSE (function first) , JEALE
(form first) , & & HL#l Carticulatory mechanism) , #% /5 H A5 Cpitch

target) , HAFR#ZITHA! (target approximation model) , 5 17 i 1] &5 My F 7Y
(time structure model of the syllable) , Zhfg4its (functional encoding) ,

431 (lexical contrast) , £ (focus) , £ 555 & 46 (PFC) (post-focus

compression (PFC)) , 1F @ (topic) , 5% (turn taking) , 43 %t
(demarcation) , 4% (grouping) , f)J% (sentence modality) , WS
(tone of voice) , &% Cattitude) , 15/ Cemotion) , SEUEJ7 ¥k
(experimental hypothesis testing )
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IEIEA R — DA XIS . — ik, &z F5 — VI & B (suprasegmental)
PREEILS, OISR, oo, o KCLRREA, (HSEkr b, SR e B a5 (1 YG
REZAF AL —TJ710, ERG. HiE—FE, AR R i Ui, H 3 g 2
. J—J5im,  WERPTEN S BRILER, LRSS, mVFZ 0. B e Ry 1k
AR S, FLPREE M M BESEEIE, WA 4HE, SIFREA N eS80 7w B . P
CL, MWHHFTRI A BERT,  JLTARARDE tH FH T3 1] 1R B S7 B 40 T LU BRI ST IR 6
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(=) zheeftseERAMSE

TEEAUT 304 IR SO FU 410 S 2 i — AN BES ) d gt 2 TE X 5 Dh e v
doo TR R FARIE T ¥ 25 BRI —AN R A, H A19574F
Chomsky iR (AVEZEH) — LR, & = S HV I — B2 Db R B TE A FIR . %R
WHTE S B — TR, WA FRIIRENETE SO ZAMY . 5 Z AR 2 D e
IR, MM A PR RE & 5 L, 1B S EACK B T 28 (Bresnan, 2991; Firth, 1957,
Foley & Van Valin, 1984; Halliday, 1985). JEZU#IRAETE 5 % HLIN = R R B R 2%



WARMRARIHR . WS RS, BIAFEEERERY, 2R, & RIBAEBA L E =1
Wl o ACPBR 5 T8 B SEILARAE A A0 8 FIB AR A whe g PR e [, 3XAPA
W TG THXESHHMBEIL . §10Goldsmith (1976) $2Hi i H EH B &%, il
Pierrehumbert (1980) . Ladd (1996) . Guessenhoven (2004) %5 N K J& [ & ] % &
(intonational phonology), #B+2& LLJEZ %00 F) . Pierrehumbert (1980: p. 59) {H A1, “7F
O SCHR L, PR S T A e v 5 2 EAREL DO, WRAE 2 A — B AR ik, A wph s
o —POEARME WL BN FORNZRHFFIE, HAHE — N E RFHRIEER; ZHERBEH k2
G, R b IR S R X A & . 52 AR TS, B EHRRAN S AR
FOEFIEM R EA R E S ARG — N R R, HLrh A A B SO 7 A —
IRJZFRIEE, BAFKE SR TARIMREIE . . KRR 25— 775, FF
HRIRFHE—F 05—, GREINE) XM B E R Rk T . B
P, FEANE W R DU AT AR, IO 2 N H I ToBIbRE A &R, HREE A
HXFE XA Z7545 R RA M W sy 2 B .

IRAENFEER], ERE RIS b OB 15T 5 s 852 15 AL R
Mo Eahat, & MET BT RS, LI IRLETE 5 22 5 Re 4l LIy, WiRe e
G R B B EE R4y Tal SO 22 e B A 22 o i, AR L)/ [v] 2 ZE R LUK
“ferry” F “very” XA X TR, it LUK AN 4 o 75 Sl B Ak AN R 247
M, Sl i/ AWK, W [a], [c] #£52 [R]. ENHEER LR Z 2R B
(1), ARG A A, RN A & R — B AL AN A AR A . AKX A1 5L, — AN I
B P T e B, Frbod i DhRemn A g R B Ak vue 1. 1 BLEEh DhRefrs
TEAXZ AN, P CUXFE R E SORARERPER . B e MAGE SR EEN RN —. ENK
B, gt E ek TRER D . Hat, IUCE R TE R s AT AT A XA BN A
W I A T AR ] DUSE MO TR . B AR R LU se a2 T U i
SRR R AR R . T HL, RIS R RS R P SIS TR Y ) A AR R SRt
W (Pierrehumbert & Hirschberg, 1990), & A 45X AN T LU 144 R A7 RATA 4544 L (1)
BE) o

5B N & Dh et se sl e/ R DI REI BIAG . BRI, XS A8 b
DIReI % IE— B A e WAL, ZFEERE IR B — L. XIS R 22 H
K&, AT A IR EE S . (HSEhr b, AN ERSH R T i
DIRER)— /N5y, i HAEANBAR g LN Dige A Vr 2 Ea 2 b, FiB4Th (Speech act) B

"“In the literature, one can distinguish two approaches towards the problem of establishing
which intonation patterns are linguistically distinct and which count as variants of the same
pattern. One approach attacks the problem by attempting to deduce a system of phonological
representation for intonation from observed features of FO contours. After constructing such a
system, the next step is to compare the usage of FO patterns which are phonologically distinct.
The contrasting approach is to begin by identifying intonation patterns which seem to convey the
same or different nuances. The second step is to construct a phonology which gives the same
underlying representation to contours with the same meaning, and different representations to
contours with different meanings. ... The work presented here takes the first approach, in fact, it
stops at the first step in the first approach.”



WHE BT MTHINEE, Wi, 4. 25 FIESSE (Austing 1962). {5 8450
(information structure) B8 A% E1HM ., £ M55 (Biring, 2007; Halliday, 1967). #t—#%
IR BE AR A b o R I, AR E PR AR 22 A SE b B — AN AT A IE 2 AL,
ik, ER Pierrehumbert (1980) i K12, S e S f 37— 27 T+ Sk
ARTEHLIT, U1 Bolinger 1) “accents” (Bolinger, 1986, 1989), Halliday (1] “tones” (Halliday,
1967)0 XML SR EAETE T — MRARMR G, e, EIR IS AES(E 5 5
HEWERN . 8eFul, n LA E BB B U T R A ST AR B, BB
H A E 0B LeBE UR B A, L ABATTAn T ER D RE . B NN . BrLL, 22
Re MBS A HAIE AR Zh Rt ot »

(=) TheetLsem e Z M, PN s A w] AT

KTETH—MIAPREAREIRE, BT EHREIEIRE W P LSRG X R
o AR IR AT SEIL N AZ SR W 5 S PIRA H bR 2 — o HE SAE 5 22 IR AS Z R R O
AR, R BRI SO TR A4 LT N NI g S 0EVE 0, A LRl A W AN
L. AR/DHE AR, TEEAIWRE 1R nRE & —FRIRAEILS. (epiphenomenon), Tfij 2
JRARIR G R R AR . WER B R, A RS SRR LE], A4 n BE R B
FRVEVEILRE A 5 .

[FIFE, BT AR AT b A AT 5, Al T 22 S 55 R
e WM SEIUAIAAZ b i LRI TIRERT, T AN 280 TR e AME S B, iR A=t
AN, R ARR . (HRE SRR IR PR NAE . 56—, MRS BCEAAHEE, #
BT REARMERE o B AL E DR UPARIE 2, Wi il HALAE, W AE .
mHEB SN2 AP ERER M. Fril, S8, I Bos A2 1R 5 5 1)
CHARBAVFZHI5N, W Chao (1934). HIRHILIAELIE AR AT, BR T AR 555
T, ARMEAE TR AR B E NSRS S, BT T Re R IR R TE TR AU A
BN . WEZ R /DH =ZEE (Xu, 2004a): (1) HFRSEZHE (target implementation)
(2) HARWE (target assignment). (3) “V*AT4ih (parallel encoding). H Fr 3 172 LUK
EIRA R SR BT XA R R A AR YRR, RIZ AT GEAE (] T REAR
CJE Hbr. JTHREARIKESHE R, F— K& RN RZEASEA M. Hirk
SEFRIM AL bR DI RE 5 G2 A H AR IRORE A 8 8 — X 2 1), IX AR B W R A L
HABEBAIG, MRS T AN . PATHwISIRNE, HTA 2RI he 2 A )
(W S HORARIR, TR T AR — AN B[R] I Bty A LA DO RERME B e ITEL,  AFAe] I
Bty e g B HAN AT e BN Y T B — I A2 bR D g

XFEI 2 H ) 2 AR AT SR I RE T AR B RAR 22 R M. (ERE, IXLEHRE
AT (B3R R, AR AR, XA RN P RER LI RIRED R IE 2 1 4 N A
BELAG T LAEVF 2 A R S o8 B A 2 BB I 55 T e NIRRT, IR I L IR A 1) ok
Ui, BRI AT RERS Bh FATVER B B A R o AL+ JLEEWI SRR, — BT
SIS DLW . s 2RSS AR R, i R 28— BN S
SR 2 I NI Z WL IIREAN T, BAHEE, AR E ot 55 RPT 1 I I fig . s
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=, MR B DL AT B Th B F BE B A R
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MR DIRERIRZIEA, BESE S, DORA ol ie. XL RNA &5
R AR ENLE], CTABR AL b U RE S RIZE AR R . G AT BAR I X
o ULIRY B AL AP R (AR RIS RIRZE ) LA BB o B (0 Fr i A 4120
PRI o Gt it B/ L e s (I RE . BARERATT H AT IX e B A SURAT IR, (HA /D
AMERRMR AR ER G 65 e 4 I RF AT S DD IR AR o ANERPEXLEREE, AN vl fiE BEA
R BLEL . BBOR, B S AMNE B, RS a R, bkl T2 —
8. B AR A2 ] U 3RA ARG A A LA SR ik A

BRI 2 R S S E SR AR, EAMOEH T A WAER, iEH FiEEn
HoAth 51, WHEEE (Xu & Liu, 2006, 2007). SEASEERIE MK T o B AW UIRAS
TFUh, SRIGES BT Be, BB 20 B I I () B ) — AN ERARIR S AT e . BADIRAS U 4
A R ZAREIRES o MILRIRES K B TRr— s EM S aORES, B B R S IR EIRES .
WHRLS KA, FAVREMRSEAD], WEAP PR, XFPEEAR RS ERAR A GEA 2
EERAN, MR NBEE ST SIVE AR . WX — i B, RS s IS s At
QR Z A . AR R AR E . BEANRSR M. S ER . DLAS &R
Ko

B RS s EEAREA

1 2 5k s R0 2 N7 A R B AR S VA 5 0 3E T 75 R RNV R 1 B AR A (Xu
& Wang, 2001). FRA B IIEREAB AL, HARBEAAGAIN 7T s



. e B (BB B pitch target) BE R DUZ AT, Wl LUE BN .
T WHERIRES AL EE RUIRAS, R E AHT B ELR AR T ORI Z (velocity) HIIIH

(acceleration),

= E e H AR BT RO I 8] B 5 BT O R I [R) B[R]

Forp—o 2B s O RS AR B s i A sh AR UL, HAR i U4t e
TG .

Onset Fp — determined by: Turning point
default neutral value, or / (delayed due to inertia)
/ preceding pitch target

&
"o,{o\'b Tone: L
a0 reeeseecccedccccnaccccnanoTE
L Q{\ Pitch target: [low]

time ——>

Kl2: Hbrir (TA) B, BB S WA, BEARIKE S m s, @ik s R 23 i £
(Xu & Wang, 2001) .

I br i A5 280 mT DA 8 A R 0 400 55 B B £ o 13 W R A2 b ol B 7 O
PRSI 2. ERA KL, S SRR AR, I
WORFEAAR . AT LLE S, 3 8 WA RO T A A Rl 22 AR, 455 =
I R AR ] AR, EES =TT EL, BT IR R e S B N R HERS 25 ) —
NELFER (WNFFERITR). XA H IR % 75 P 0 AR AR T . 28—
e, SR BT, SR RRE. BrLL, B3 B A i 4B H AR A 30 .
W AN K — S0 7 2 3 8 IR A R SR AT P (HIX R R AL, B
SRR, S IR . XA S LR ANE 2, HRET AR
HE— 9T (W4 W Gandour et al., 1994; Xu, 1997).
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B3: dbntid Mk / 2k /oK /& B/ &/ SRR (WIS . B HO RO L. F
SRREE—. =, =, WM. BdEkA Xu (1999) .

IS AR B FATIAN T DUE B SIS A A H L, o HonT DUE a4
HZ L R &7 T A T RESEIL 2 Z IR I gmis . WnEl4fToR, AR S s HAR (W [high),
[rise], [low], [fall]), W3k, J1EE. WK, EBeTLLraldsil. fER4all, FOE& s Hbr a2
tho FEEI4DI, BE—. G RN eE, B DU DR PR AR IR R 4
EAEAS T AN 2R R SE AT R BR Bl da AT R AR — 30 AEEl4cH, —. DUE 1IN
5, PECHARSEIE Ny B =S WIS, Ul HARSEBURA S . #EKl4d
B, F—y SRR, . SRR, LS IR R 4c L N SR eSS )
JEMIZCRAL . 5 F 1 BIRATAT LA 2, E45T BoR 18 B 78 5 T B A B 2 6 1) S
A3 21 78 03 N o



a. b.

Pitch

target:  igh]l [rise]  flow]  [fall] [high]  [rise]  [low]  [fall]

\/
7
-
-
.
-
-
.

Pitch range: normal high + wide low + narrow
C. d.
Strength: Strong  weak weak  strong Duration: Long short short long

Kl4: SFEEbR AL T3 RIS R ZFEA 2158 . G AE T
http://www. phon. ucl. ac. uk/home/yi/qTA/

(=) Zhrzhe kKoY

AU R e, MIIRERI A EERE, Uil I H AR 7RI H CREZEE IER
CBRAEZ AT EHE L), MR E R PR R X285 A A U2 S5 B T30 SR A1)
V5 EERIAARTILIP) i 8 = X (propositional meaning), B $EIR 2 HAh 2 k0 m Lo X4z nf
CAGEFR A A bR DI RE . A BRIEAA SCI i 2 F D RE, A3

431 (Lexical contrast)

£E 1 (Focus)

f1) 714 (sentence type)

T / 15 %¢ (Topic / turn taking)
35/ 44 (Demarcation / grouping)
%)% / Z5% (Emotion / Attitude)

AN e

FEAR B YENIEEE AR S HRE X AZ 2N iee? Bl4C e hIA1iet 7
MNP E R WIBRIRATES], HFRBE AL R A5 0 S n] LAyl =y, i H
BER TN 2 A B WSR2 . BT AREAS A bR T BEAAT AT BE XA B H An kil
B S HOR Y . KI5 “PAT gAY X H bR B A A48 (Parallel Encoding and Target
Approximation model), % PENTA, JSRMBHUMALERL)fHE 2L 28 KIS RAE (Xu,
2004b, 2005). [0 AN ERE I 51 ARSI, & 1R AT AR



P g BBt —ES B . XS Hs 6 1 2 B 7R 10 H br il Ay
(Target Approximation). %4584 % &4 50 7 IR A T8 ok 1 79 & Ay H bk A2 3R 2 1
B . FIHMTHE U ] . AL AL TR, S/ A DS IR, SRR A
fAp T H AR REIT SE I S A .

Parallel Encoding
Communicative Encoding Target
Functions  Schemes Approximation o
Lexical parameters Target Approximation

Sequentially approaching
Focal L --( —__ local targets, time-aligned

- —— + Target Range per CV co-onset, sequential Surface
Topical :---( ——— J . Strength 7 VC offset, and synchrony of acoustics

Sentential ---

il

+ Local Target

Grouping +---( —— }— | . Duration laryngeal phones, at specific
Emotional +---( ——— ) /_ __ | range, strength and duration
K5: FAT9mS M Hingeiififl (Parallel Encoding and Target Approximation model — PENTA, Xu,
2004b, 2005)

4117 (Lexical contrast)

Tl TE URE S ISR A R, R TE S FE W BEES fo A ial st 2B AR R A [X 40 I F
Ko RBESEMERIEADGEZ —. SN TFBRIEFNZ: jow. M. A AR, ifH
B K, A, XL InE A MR S LT AE SR, AR kAT, AR
T IHRER RS . USR], AEDGEXAEM A IRE SR, AR
DIE—AN . B REERAH R S AR EA I TE R . AdbatRE, —ANF el LA
W Bl BH. by 2y B FHIBFOEE G R IR 75 IR 75 B S i AR R 1
Bt (B3, 19345 BXICAE, 1922). IXSCRILUH MR ML DUE e AT 170 2 B 2R B
X ATk (Gandour, 1983). AREFEELLEE, WIEBH/R, 75U 350 I 282 KK 25
B E . (R IE W HbrEaa B Tl i), SRR &, B TR R,
W 2 2 e A B HAR K H AR . ABRANAI LR BE, AR ALy g AL
(170 RIS 7R3 208 i b 1) P R RO %64 ] LL42A90% (Prom-on, Xu & Thipakorn, 2009). 7
AT (P8 Y £ AL SIE G TR ORI, — HLAE R 2 i it 2 i 460 piJk 6 T & (velocity profile),
— NI B 2] R4 (unsupervised learning system) #t AT DU L AL HE I 8 1l £ H 52 2 U]
ELETE R AP 7 (Gauthier et al., 2007a, 2007b).

FRABRE S . ERIER, % subject, contract XFEMIAE, 45—/ 1 EHELH &
Sid, NS EER S . FAE19584F, Fry Bk BRAN SR R XIS, i
Z Ay AT LAREFEA . IR SRR, AR R OR B U I AR . R (A

2 Fry (1958) (KR ILH MR A ek TR B (A 8 F 5 (prominence) )
o SEFR EAEA I SZEG B, A28 S Wi 2 ) 2 s i i & 4408, B AE FEE I T



2 2N5 Hz, A (BB ATATRE . IXERFRATT G 500 v BLSZ PR i 240 i 26 1 453 H 75 4518
e85 (Xu & Xu 2005), Hmla, e BARE LRSS, B8 Z ) R 7240 AR
RN, AHEGEAELE. PR IIREMI AR, XSGR BARAR AN, EN80Hs A5 1 B 04 203l
S B EATREE 2 AL LLX 3% 'subject/sub'ject IXAFEI 44 1A FNBiA] . PALE AR 2 #ig A
MR IR 2 e A 1, RO R NS i £ b A 20 BN AR ER /N
(Bolinger, 1986; Pierrechumbert, 1980). FTLL, MBS IhREMIMEE S T EON R 2P 20U 24l
RIS

WHRST ThRERUA & Rl 2542, FRATTW LA BIgudpL kI s 2 gn . Bilan, il
PIFFC R IRATTR I, MW H bR EIE SR, SRR IGE 8 — g ila — s
Hbr, (HIXASH PR SBEE R A S A A & L A BT AR (Liv & Xu, 2007;
Xu & Xu, 2005). XFEH FEFDGEALEE W L2 5 B —BOA M N . {HERBGEANA 1)
T, JEEE I S HARA RS A i Ui ae, WA E S RE . XTE P a0y
o

A — AN BRG] B AT O ) 1) 2 I R R P B R S B . TREt A, 3401 DO
(K3 3 R SiE 5 A, o, e, s . SN S ZE S A HES O E, ik
W BARETE . P, N AE BE, dbtiE R A WA M TR (Chen & Xu,
2006). {EARE & 1S B, 0w T DOWEE 3] — e 00 5 1S IS . A
A e B A IR, IR R R PSR FE S 1. DUERC) & WS &
% (prominence). MINFEMIAER, XFHMEMEZRA 2 KE X FEYAFEDREM 45
DHEA—HENT, ANREAT A BRI . IXAE RS T A A He B ] LIS A 5,

££ 15 (Focus)

ATV — G, A 0T BEHE ol i I I A R — gy o 3 P i T I AE — ey Ak £
(focus). BlUI7E “RFEWHE” XAA)FH, MR “F&” . X E®RHENFBREH
“OE ()7 XL, EER AT “BRIER T, HOEEIRA LASMNE “&” o B
£ SRR DU AV T DU TSR SE B . A E L] SEELAE fig 2 DA ST R B,
AN I E B . PREDGER, FEOSH TR, BAE kR
FEE? FEEAbRBMCEER], B8 e HPREANB R T, WIS nT AE LN
MR RS R (Xu, 1999; Liu & Xu, 2005), 7EJbtuh B, FREE AU < AR ER 14
SN FEAUET. MR FEAUS . SRR, R B A R A ) A
L, A ARSI BE, AR RS IR R 4 . 6 R K — N A B AR BT
] 3 sk = X B R A ST R



Word1 — Word 2 — . Word1 . Word 2 .

160 -
140 ]
100 |>=
100

80

60

AL Ta]

6 dbstil “Amk/ RBEAK 7 DUk AR R P M 2k . 2ok FXu (1999)

B TUR I, SEE AR U SE B U DOE AR A, 0 = X B i
AL, AKX BE R AE I ANHRIY 1) o e, R R G Rl AR RO AR 7 O s
M —FE(Xu & Xu, 2005). HIEEAA — m AL AR P, AR R s G — 1
TRRERE, EE e bR [high] ARG [fall]e SXPP A ThHE R 9 T 15 1A (VD0 A
PR ETAT B SR AR . FERRAAT IR T R EAMEBE S, 1A LR AR
pitch accent I A4 & BRI, (HIEWAERT LRI, fAT#E pitch accent [ H
W5 eI TR &G T —H TARKIES) (Pierrehumbert, 1980). 45 i J5 H) 5
BUEFMREEARADN, T RMIANEAMES % E (Beckman & Pierrechumbert, 1986). Frlk, 584
MIEAR K, B REE ARG IR S AN . RO FIR AR E RS, e T
War. RAHIE T IR Ja A BERNTE S LMl L2 HU k48 1% 5 .

MIABVF Z TR R, AR S = X B 3 1 G i 5 XA T e &
B, QR IS, E. HiE. sERE. SR (RSO — LRI, I
ANFEPTATE S A = B U AR S i, R 20 Eh e = o AR S E R 48 (PFC). &
BRI, BARFEE TD0E, SEIHE, 0T RIGE% A PFC (Chen, Xu & Wang,
2009). JUHA ANBOARE, EREFTE—H, SIEEEWARA PFC (Chen et al, 2009).
P& Zerbian, Genzel & Kiigler (2010) 115045, 2 AFMIE SR T REM A PFC. B EH 1]
&, MWHATISCERKE, PFC HAFAE TEIRRE &R, B/RZEERMVTF 25T LA E AL
Jrike Xt g I —MmrgetE, B PFC R — AN —n by sk, 58 s 5 g
5%, BIHBCOYIE R BRI A B30 7 5 . (Chen et al., 2009; Xu, Chen & Wang,
forthcoming). A —F B IR HE, A2 PFC 58 R4kKM, FHofik. MRiX
LEA 1S0AR A AR ok ALY, B0 5 I S IR T A RE AT LARZ 5K

)% (sentence type) : 5] / BRiR Z H

IX 5l B3k ) 5 458 o) ) 7 SR R 2 AR A E R ) T Re . —, AN R AE A E
WA R SE RS, Bk a2 UARIASE R, Sena) 2 i gk, 1IERR
ik, R 2 HO X B B A R OGE R R ITE S R XM e R R
JER T W EBOE R RIS EARZ 70k B TMANA RS (boundary tone): %H
F1 L% (Pierrehumbert, 1980; Pierrehumber & Hirschberg, 1990). 1H & HABMH 5755t = 2



Sein) . Mk Z AR TA)E. Thorsen (1980) it VI35 AN scse K INL, {EfIiEH,
MRk B2 22 WA S — AN TR LT 4R T o O'Shaughnessy & Allen (1983) il Eady &
Cooper (1986) &I, FEdeil i, MWEESITMR, RS ELHE P EERRER A . B Az .
P FIFEAE AL BT A FPR UM (Liu & Xu, 2005), JLIE7. (HEE I EHR 70 Hr
R, B ) RIS 8 v 22 0l AN AE sS4 210 2 LS R HOE A s k. prbh, EARA)R
(e Bz F R R R R, BB MRIA 2 ZINTE S gt AN 2 HURR AR, A, hnik

JEE I v 22 ) SCREMRRE At S YRR 9 R T 21 ) R K B A2 4K o

(a) (b)
300 Medial Einal
1 e . ocus
__________ ', «— Initial Neutral focus Yl N . Q
250 ,;’,',,.,-——/ N\ focus focus Q ;*_;;f "‘,—
S ey S, TS
200 A {premee—— .
Q - .
H H H H H H H H H H H H
100
~~
-
< (c) (d)
e
300 1 Neutral focus Neutral focus
250
. Q
200 4 /T = /
S N N ¥
No—— NS N/ s
150 - N4
R R R R R R
100 F F F F F F
A4 Isf 1]

K7 JEntilifed s BEm iz, (a) . (b): “FREEHO NI e K=", (o) :
CEHMEEEX T RIMGERE” , (d) 0 RS F AR o £ (a)

(b) % AAWMAFE N, 76 (&) BEABARE, B¥kE Liu & Xu (2005)

Liu & Xu (2005) Fr AR SR AR A IE HE— DR W], TRik . B 2 ZE AU
v = R R REV =S i ) 1B w2 s T E %07 S = R /S % T ea i I D) [1 B S N e S /iy B N T D
iR . OB L P A1) B2 R B (final lowering, Liberman and Pierrehumbert, 1984), {HAZ%
S R AP S A et i I P P R I iy A

PRACKZUUEAH LG, D0 BLN A B g A B3 — 2 I 2 %% . O'Shaughnessy (1979) #
Eady & Cooper (1986) #ByFRiE, 7EEEDEER, SR AR RIEMG &, mHAAT£
R A RS ETRIR . Liv & Xu (2007) M5 KRG HIWFTITR I, DEiESE N ) AR
ANEE R T REEAER S TR, BE S AR e T ERBE SR S o i HLAE S B3O K TR
s ARV R, R8N . X T ERR A, DA BT U BRI R X Le R 5
A& AWML IS . JCIR TS R o RS, AR m S 26 8 %0
W (H* 8 L*), A RMFEMSIASE T2 50 (H% 5 L%), 08 3 h) R 1A A0
VS T35 (phrase tone), JE&E ] A RISt — DT = 0 45 5 — U4 upstep [HTE &



SZJt AR . Pierrehumbert & Hirschberg (1990) W 88 3t — 203 B A &7 — AN Al o0 #6281 BAKR 1 =
Xo fHE, BIHACALL, FHBA LRI IR Lo o] LR ISR . AR, REHISER—F
RIL, HEA)RFEE SO0, Uil B EAY —ScAf A_Ei pr il 0 P A bRl . 3X
Ui, Bt BRIRZ ZARSEERNIIREZ 0, WEtESEbR i R, A BARR R
Fric #RAN I S ) 2 G S PR A I 5

(a) You want a job with Microsoft (b) You want a job with La Massage
o - o
S1— SIMic;roso?l S 71— |SlLa Masjage
----- Q/Microso! o -~ |Q/La|Massage )
8 o ---- [Sljob L b B - == |Sfiob PN S
N --- |Qjob ~~t-7 ... | ==~ |Qjob N :
—~ 8 | [ - J
E N i l v E N I. "
N e e SN : S L | TR :
? - A~ 28 ML N\
R Yoo~
o I~ = o - =L,
S 1 O - N .
- \ - \.
o _| [
[Te}
T T T T T T T T T T
0 20 40 60 80 0 20 40 60 80
Y ]

KI8: KEITEMRIA. SR MM PSS, S = FRi&, Q = 5&M, /7 ZJEMw S FTE. iRk A
Liu & Xu (2007),

BRI — ST ORI, BRAE A, b T A 1R 8 e s AR R AR BE 1] I
AN T AT S 1. FEARPN I —BEE S, SEMA MRS TN, K
A, DL FRE A AR bR AR ) (Rialland, 2009). Wit FiXsbhrb — s S HAb i £
BE RSB A, AR, XEEFEESD T AN X, A Z A SRS R
MEER. Prih, PRSI, B A gmid S IR vl BE % B A S — My s e 1 HLAA
Y S W AR B (T < SN e ot s = o N DN A Sl S PR/

15 & (Topic)

TE AT I AT i, & 25 B 451 (information structure) Fig 1) 5 2241 Al
#4532 — (Biiring, 2007; Halliday, 1967). &JA U5 @ PRI, 3222 B a7 1 308 2 Hr
P ZIHP) . ZIFF0RIL, — Bl — a7, W2 @8a B @ a) 1, AEsEm
B, P % (Lehiste, 1975; Nakajima & Allen, 1993; Sluijter & Terken, 1993; Terken,
1984; Tseng, et. al., 2005; Umeda, 1982). VAfEA T @I H 18, A 88 M A vk (1] n) @1
X LU (contrastive topic) A& AR E BIAYRAE, IR UEEIHTIH (newness) J& 15 HX
R R EBT P IH . Wang & Xu (2006) K I, 1 EURTAE S0 00 AT DL 48 gy
TFo FERJE MAE SISO 56 £ SUAR I3, 10 FLId e 4 FF PR AR a3k, b i b 2
PR E R, AR S . IR AT L,  PTTET bR R ) A R IR v e
FERHE S, A —ERIEEAS PRI . RXETFEA Gl LTSkt —2 %0t



Wang & Xu (2006) i&&HL, — HAH@AEE SRS RIS 1S 28 0],  — AN 15 A iy S
28 I A A g 22 m],  HE ORI e IS . X R, T iE s R ) A
TR A T IEMA TR S RN U . Wang & Xu (2006) i&KEL, A E
FEATHTI%  (declination) #4843k BT b 74 4 HR (AR 5 203 T B FY - (downstep), 3
B MR AS /N T oA R R R I BRI o BT LA, ARATT — AN — B T BB, G Cohen,
Collier & 't Hart, (1982), Liberman & Pierrehumbert (1984), Shih (2000), #84 A +5HFEM T
ok 5 ) A R AU

45/ & (Demarcation / grouping)

E Y HTIAT BTE 5 %)% (intonational phonology) HL—/NEEZEHIME IS, B4
e Rk e iy S, DR 2 AR i AR S A B A S oc 5 Z A Y. (Ladd, 2008;
Selkirk, 1984). FATISEIMITAJE A A4 BEEREHER; X AN FEA R o) @, BRI —A4 5%
SRS, E A BB R oHl & B s R UGR 1K (Pierrehumbert, 1980). 7E:
AT TR U], R RE SRR AN T3, M A RS BRI R, AR
B IS SR, SIS AR A . Wagner (2005) G SI6 A T )k 2 g A S5 Y
WIEERAE, 25 3R RILE T “A and B and C” F1 “(A or B) and C” IXFEZ 238 H 1 45 M A A &)
AR, (R T7 ORI A RIS A 9RE (boundary strength) e R R I
WK, 2R IR R 1 S5 AR G K AR R AR IE (Klatt, 1975; Lehiste,
1973; Oller, 1973; Turk & Shattuck-Hufnagel, 2000; Wightman et al., 1992). Xu & Wang
(2009) H5 T ALHUUE R L. S HERIM A 2R E, RIAE = =, PY-Finlalin 21,
TS A, FEPEA S AL ZMTUE KR IL,  FR RE AR K AR A R T I G
A e B AT B SRR AR B R TR S, W9 . (H XA A AT
LA 4T (R S HLEIERS . [, Xu & Wang (2009) i & B4 B -1~ B BE A3 56 45
ABEE KRN FrLL, BROETEAIL,  JbRUE AR AR R IR A S e e e
IS AN A2 FEATORFR AL

Xu (2008, 2009) #t— L4, TR, a1, Bk, wEAEAED, 24
SR RS A BE AR DN 5 34 Inter Onset Interval (IOI). IO SEZfR b2 AHARE 2
()RR TR PR RS, T P iR I A S br LR R n 2 MR R RS . L, MRS MR, 101 &
YE N 5% FRi] (affinity index) T AC/E 9 .



240 (RR

190 /\/ \/\
140 . : . . . , .
240 (R)RR 1 (F)FF
o0 __,\/\/ \/\/\
N
140 ; : . . . : ;
T
s )JRRR
o J R 1 F)FFF
o 240 (F)
190 ’\/\/\/ \/\_\/\
140 , . .
240 1 (RIRRRR T (F)FFFF
190 -__——\/\_/\/-\/ _\/\_\/\/\
140 . . . . . . . ,
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8

PRIt E] - (FP)
Kl9: dbmtif—. =, =, WS REAT P iehithsd. AN ERT: M. =i, s A AR, EBf
: H. AN AN ShEZiE. Bk E Xu & Wang (2009).

A)

BR AE. R (Tone of voice, Attitude and Emotion)

Bl

PRAE M3l () BV W R B HORRRTE R SR, VP2
U TR BE AR DA b ) ] 380 1 B 0k B T 0 R T R B S, H A A WA I I A e
(Bolinger, 1989; Gussenhoven, 2002; Halliday, 1985; Kohler, 2005; Mozziconacci, 2002;
Pierrechumbert & Hirschberg, 1990). & #7 [ — LB 0K H T A [\ T 4% 48 (1) S8 i .
Chuenwattanapranithi et al. (2008) &I, AR (size code) MIME Ui B T AP 55, &
[ DX AREAE o AR U T Morton (1977) XU FLAE KB W) ny (i 58 Ml k3, ik
PEAT A AR Y LA G, 5 BORDRE , S %R IOAAT AR (R0 I A0 O v, 57 D2
W o MM, AU SN T RARARRE R, LAIRIRWT, JE# 20 T AR, U
W5 IWr# . Ohala (1984)KF iR BeHE) ™ 2 NI M, oo /K R ) i 2IAH A 2
B, LU W A fE bl &8 T 46 %6 7518 . Chuenwattanapranithi et al. (2008) i/ 2 [E 1)
AR Bl =i kA ey (articulatory synthesizer, Birkholz, Jackel & Kroger, 2006) “E
FZETE A ICE o IEWMATR A R FI0I 0K P A R A AT A0 5 3 ) G 2 A 41 4y o )
SKORBIN, I HWr AR R G Ao T 80 P T R vy B A0 J PR TG 5 i A ok B e sk A
NN, I ARG . TR XA — R, ikl 75 A2 B AR e A
A7, 93 TR EE B (Xu & Kelly, 2010; Xu, Kelly & Smillie, forthcoming). iX4E524;
HURIRAIT, PERG AR IEFURW R B &S, 1 H 2R EAIB RS2 b, M
AR ) o XFERL 5784 FT S PENTAR R HPAT i R . B4R, X —a#i i
(R A T WINI T4, JE 754 fa KR G 2L T4,



(=) Thregmmd /4

DA b6k Ty f6 4 5 () 1 18 228 320 V3 A Tof e AR TR A, H DRk 3RATE 31 1 BRAL e R 4
IRA—FER . 56, MIIREMEEE, 20 RO LEeehbrometh i —4, HAbDigets—
FEEEL, LA, DM IA N & Bea 7 2 v o A% O AEAH AR B B BHAG T FAT D015 5 VR AN B
o B, WHIIFAREEN, BRHEARZRRTIEILM. L, FE4W
(information structure) ¥, fJJE1E A (sentence final intonation) ¥ i, T iEAT A (speech
act) #Hig. 1S (tone of voice) P&, 122 (speech rhythm) Hifr, 2545, #EHRW N T
IR — /N4y, AATRE AT RIS . =, MNIIRERIMIERE, FAThREAR &M
S BRI, A HECK—ENTILE . IR RIBAERHRR, WRLES N KR—
SR E 458 (hierarchical structure). FH T BRI IR S FRA R, KIhEE2 4%
ANTHZEPHAE M . LA FR & HIE MR gL 401 = 258 R i H
b, A RGEE = B U Ry, 1 SRR A R, A BEE T R TR AR, o A
HEFEWTINHS, TG SR EAEERT 2RI, Mg, By, MR iR,
Ba, MR ARRIIRe R A M i hsid, ANEZRELMTER AT 2 AF1E
M, BRI SENMZEREE.

=, BEPTRX E BB F K TR

H

A5 BRI BATE 2, 75 R AW A B U A I B AL AR 45 2 I B A 1]
BARH bR, iy ISP A5 A al DU T 2 Rt sh e gt . Bt LLAS IR
WFFERAL T TR AT T o (E 75 IR A5 LI (1 A AT B BA TR VF 2235 BUIR LY
B B NP AN 5 I a4

(=) Y& 57 M [ A & B3 A IR

AU NIGER], ria DO g is T BUR e ik & Hbw, L aiiod. M
AU, BT LR A B R S AURI ROZ A AE 2 A fEHERD, =/ () T HEIHER
Hirian (TA) BIRMPRLZE A T3 B Hinde, B EARE R4, X1 TH
BB 4?2 Xu & Liu (2006, 2007) MAEETERISEE B [w, j, 1] AP TR
o TSR A R IR T 6 A a5 B 2 (ALK A I TR GE Y. (Arvaniti, Ladd &
Mennen, 1998; Ladd et al., 1999; Xu, 1998, 1999, 2001; Xu & Xu, 2005), VAEESREEST 55k It
(WM, DLEH S A eE 2 e, 26 23 BR 0 5 A G I 1 BN [R) BE S i T4 . S5 IR K
U, A Y T S SR A A AL R T o LR e i 2 Ak . LAIE10 4 491,
10b 5L 58 — ARG AR Z AW AR A2 [w] IS o AEARIE LA A (RS ZiAb) 510a



BRI IS Y, [w] (RS N R R Ak o (HIX— fEAL T 55 — LRI A RTIL Y [a1] 17
JEI ) [w] dEZ e AR H bR ALY, AN S A H bR Eaa g R, A
R E R FTLL [w] B0 WER — ILHRIEE I S e 4 s TR, BT s g . a4k
CGLIXFEAER, [n] tHAVAZE ER ZILHRUEI S o, T AN A S 2 SER I H ILAL 46

Dok E, ROFIEEEY, sn S T REE T RS E, AN
B JEEIER AR T (Ohman, 1966). L, 285 3% 1T R0 E [a] VMBS R IT4G. sk
UL, JEEEIEA KRB TP A &K (anticipatory coarticulation), T &AL /2 T —
BOEIT, A RS AR A

WM” W”M r(“

a) "Hn Il i{'ﬂuﬂ“f‘lli |‘
s LAY i H Tl ad b

LU i nlllllllhlhl

vliﬁ'?*““*«l il Hl I

|h,
ARt m“ﬂmu

b)

BI10: DIBESREE AT Al (RS04 MM S YUE RS IER. o) B, b) Akt HH#KA Xu & Liu
(2006)

T XASHI A, Xu & Liu (2006) Peth T & 1HS [ S5 2 (tlme structure model
of the syllable), WIEIT17~. MR, fEE GRS, o, ALK A8
ﬁﬁﬂ%ﬁ%ﬁ%ﬁﬁ%ﬁo%ﬁﬂﬁ%@%%ﬁﬁ%%&ﬁﬁ%ﬁﬂﬁ’ﬁ%ﬁ%ﬁ%
PR TE O, T AR W R N AT Y, A R I R AT A R . e X
BB X, — AN I B, e e s EsH I 3 H ARk (I B . — BRSSP EF UG
e P —AHbR, YErE O N, Fow OIS, e S, AELEARATI A P R A
B WAAEAE s SR b R e, A A R G e A (RIS P R]
o XFE—2K, AR S VEHEBIOREN . &4 b, hRR S &5 & Z R
Wi > 52 L (Kithnert & Nolan, 1999). G 5 ZL#RE I 1E 2 &5 & Z W AH B 2w, BT LA
%%%EX%%%@%,&ﬁ%ﬁﬁoﬂ%,ﬁgﬁm%%%kﬁ%’%ﬁTﬁWﬁﬁ%
TEA = T AP ) 78 ) T DAL



Syllable 1 Syllable 2

ST1 onset S1 offset / S2 onset S2 offset

c

o

=

(o)

l Tone Tone

c

2 \'; '

g Final C s \ Final C

s Initial C \ | Initial C \

< ____________________________________________________________________________________ L |
Time —

BI11: F IR g Ay (Xu & Liu, 2006)

TN ) S RN G5 T 1O S, iy ELARRE TN AT 4 CV g5 LE VC S5 B 8%
o XY IC. A AR TR RN A, AR T e R MU A I, RIOR A
WIRAE TG HAMEG R Ja A e TTae (A1) mTRME D M&k, CV ARZEL VC %
Sy S SEATRE SIS, TS I R S R AR gk 1 P R S IR, S O A R]
LG — T [RFEIR A HLA

(=) 554048 B2 B AL 1

BAVERT R 2 AR SRR SRR E] (W =/ (=) ), fEiEFE 4 ZR L
(1) IEATURSE CAR A AT LA ISR AR A R R 5 0 PR A8 EAE R AR o i i AR W L HH SR
B B 2 A MEAR K 991K (reduction) FIZETE (contraction) L% (Johnson, 2004; Kohler, 1990;
Myers & Li, 2009; Tseng et al., 2005). Cheng & Xu (2009) % %2 T 4 5 [Hi5 451504 .
(EEVE TR, 28 A AR O B T . WA CanE” Ui R, B CIXFET B
RGBT, AR BiEk A o ERDMEEEE SR ARIE T M TEARE, L2
TR S = LS e I f) 1, Foronh & Fhn] s (0 DR Z ™ g, i BB IR A2 G
B GBI, RERBASKRERM IS LE GG, HETERE, 4l
SO E L. B AR, REE B4 e — @ R (0 < 200
ms), At KA. HILER, WA, JJRE. TS AEIX SO A U I D F= AR T e
#RE A 2R . i, ENTREUNdas:, Sl R XA BN = EEAR. 4
RIXH VIR, AR T4 5 RKEER Nt — PR,

U0 BT 5T ER oAb 75 5 2 R A R &R

LR 5 VP 2 AR ST # DI R . BRI A S A B A IS | T
A RErE . T RIEATIR, R i R =AN 5 T RS TR .



(—) BRI R MER RGBSR

JEIE . DOELU AR PFC gmfd A S s A — AN E TR 0, wiR AR S
PR I N T AR A R £E 4 (Eady & Cooper, 1986; Xu, 1999; Xu & Xu, 2005), 1 H.f)
KA RER PFC. g5, AR S I RIR K KA T IEA) K £E A1 (Botinis, Fourakis &
Gawronska, 1999; Chen et al., 2009; Liu & Xu, 2005). X —I %4 0] e — L f)yk g5 1) 1
SEORYR . B AT . VT R S R g R AR A B R B R B FE T ) OALE, T AREE IR
Uf ] DAFE o SEBLAR 2 S5 IR 4, AT ORI AR S ). [RIRE, 76D LR RS 1) 3] —
PR AR P ITAE o T DE T LA RS 1) g FE N8 [ ] SR ) ) 1, At A SO A A A A
Bo XM B AVE T REYE, BRIV IR AR I B ARV 2R T R R ML AT AR AL A
({5, 2000).

(=) BB 2 ZERAEN N ?

(D T T AT BERATREN T A7k I8 A g R AR B A A AT
Ko BAREREERI, (HAEETIH— MDA NRIMEE, B, A @R
FIVEEX N ? N AR, IXPPX N A S i (Beckman, 1996; Selkirk,
1984). MINFEARSEHIMIER, KPR ALt 7. 752508 O T Ak g i i 1] |
IR CEIRIGRE T, N AERAEEAA RN ? —Mr R, ISR AGER
(FISEATRIS & = IR M E R i, gt vl, W—GEHZM I gwts, DURIE S BT
HERfAL 3L . XA R Yt vl DU AE AN (1), X e TR 24 9T B K &R UE (Lisker, 1986;
Stevens, 2003), 0] LLRZESAUERTT, HX A DE IS, B JLFBRANIXA A S
], BE A TR 5T 1 S B AT BRI (R, X i Aidek 3 42 g i (1 T 70t N %K )
JETF o X IRIEIT 7 AR v] BE 2 RCIRALTRAT T 5 I BE A

(=) MRERNEES EZ535 X MEFHHREARR

B = (2 A B BBATRE T A SR g S TE S 2. XA IR
AMUEEE S ERE S, T HA RS B BT BT, BT
RN EeaE S B A I d S ST 7 = =3l w11 B Y T T L N e T e H e W e e 8 R T bR 2oy A Y R i Ay M
2 MET RS AE NGRS (PFC) tHA] BESZIN S (I AVEL A o X T 2 s Ak,
AR S — AN E M (Pierrehumbert & Hirschberg, 1990; Rooth, 1992). 1H &% H §y
MR ES TR KA @ AE S HE i 2 0, A5 H ARG R, sk EHE L
SEIG IR B R o P DL 7 IR Sk R SCE a0 SR T Ak U, PRC IESTE 5 40
iR A] Be o FATTEEHEIE 9T 18 S AL AR S 2RI AN H 0 L H (Xu, Chen & Wang,
forthcoming).



T 4R

SRR RN, S B E Rl s S B, MM REmESasE R
Gt ey, Bt LAFEIGE A b D R Qo n] 10 ok v 5 et g N o B S S R OCHEE . LU IS 5 2
HBIR D MIXAAE G R, e 2800 Tl M HBENR R NFMESIHS, ©
F5 W TE V22 M (grammaticality judgment). 1R/ AFH, FARKE S IUGAR vl G820
Regm i LR (AT D), BT LU B T ThRegmid pLe], A v it B IE B IX SR S LA .
A THE A T IE 2 NIXA A EANT, LSRRI N A, RIS R &
2 E gt P SEANLE] . FE— DRSO I, R IR gD AL ] DU BE A S B, S —
JiTT, AT REA BT IR, R 2 AT BRI RE T LA 1 ARE () gty 2R N i, T
HENHHEAMAL, Z WHTEFERR . A I REGm L (1) R LA ] GeA BT # Ak o Ath
A VT 2 IR, AR AT B ER VA N . DA RS S A 2 R T

SR IR SRR R

PRI FT I 0 AR 5 2 I v I T R . 158, A DhRESm A N\ =11 Sk
N3 T At Ak . AR AE FLAh 2 IR gm it () R R AN R RS AR, e RS R
e, BIKRMN. 152 DRE B 9m b5 418 v 58 52 21 B (1) 85 Fh s P R TR 24, 48 Gn 8 I 2 1 25 6
(LFEN ETIIRID T B, 1983). MWIRREMEAE RSN MESHLEINT-, A fefE H =AEA
BIFIARI. 5=, ARFEUHSIEIER 7 EE A AR S TR I i sk oT, I HoA
Wr sz 2 s g6 g5 RIS . I — Dk R B e 5 | S A I A, T LA R
H BRE S BEAR R ZEL (Prom-on et al., 2009; Xu & Prom-on, 2010), X —%&5ZF
PE R FT 07 A N ol T eAhE 5 2. T DLRES, AEAARIRR, A)iksE. B X
L B S RE SRR P AR A I R SRR

2% Uk

Arvaniti, A., Ladd, D. R. and Mennen, 1. (1998). Stability of tonal alignment: the case of Greek
prenuclear accents. Journal of Phonetics 36: 3-25.

Austin, J. L. (1962). How to Do Things with Words: The William James Lectures delivered in
Harvard University in 1955. Oxford: Clarendon.

BN (1934) - XPFRAXKFK, (EERET) 4:355-361

Beckman, M. E. (1996). The parsing of prosody. Language and Cognitive Processes 11: 17-67.

Beckman, M. E. and Pierrehumbert, J. B. (1986). Intonational structure in Japanese and English.
Phonology Yearbook 3: 255-3009.

Birkholz, P., Jackel, D. and Kroger, B. J. (2006). Construction and control of a three-dimensional
vocal tract model. In Proceedings of The 31st International Conference on Acoustics,
Speech, and Signal Processing, Toulouse, France: 1-873-876.



Bolinger, D. (1986). Intonation and its parts: melody in spoken English. Palo Alto: Stanford
University Press.

Bolinger, D. (1989). Intonation and Its Uses -- Melody in Grammar and Discourse. Stanford,
California: Stanford University Press.

Botinis, A., Fourakis, M. and Gawronska, B. (1999). Focus identification in English, Greek and
Swedish. In Proceedings of The 14th International Congress of Phonetic Sciences, San
Francisco: 1557-1560.

Bresnan, J. (2001). Lexical-Functional Syntax. Oxford: Blackwell.

Biiring, D. (2007). Semantics, Intonation and Information Structure. In The Oxford Handbook of
Linguistic Interfaces. G. Ramchad and C. Reiss: Oxford University Press pp.

RITIE (1922) : FESEFEEREMAFRE. (RIE) 7:871-882.

Chao, Y.-R. (1934). The non-uniqueness of phonemic solutions of phonetic systems. Bulletin of
the Institute of History and Philology, Academia Sinica. 4.4: 363-397. Reprinted in
Readings in Linguistics, ed. Martin Joos, pp. 38-54. Washington D.C.: American Council
of Learned Societies.

Chen, S.-w., Wang, B. and Xu, Y. (2009). Closely related languages, different ways of realizing
focus. In Proceedings of Interspeech 2009, Brighton, UK: 1007-1010.

Chen, Y. and Xu, Y. (2006). Production of weak elements in speech -- Evidence from Fy patterns
of neutral tone in standard Chinese. Phonetica 63: 47-75.

Cheng, C. and Xu, Y. (2009). Extreme reductions: Contraction of disyllables into monosyllables
in Taiwan Mandarin. In Proceedings of Interspeech 2009, Brighton, UK: 456-459.

Chomsky, N. (1957). Syntactic Structures. The Hague: Mouton.

Chuenwattanapranithi, S., Xu, Y., Thipakorn, B. and Maneewongvatana, S. (2008). Encoding
emotions in speech with the size code — A perceptual investigation. Phonetica 65: 210-
230.

Cohen, A., Collier, R. and 't Hart, J. (1982). Declination: Construct or intrinsic feature of speech
pitch. Phonetica 39: 254-273.

Dik, S. C. (1997). The theory of functional grammar, 2nd Edition. Berlin: Mouton de Gruyter.

Eady, S. J. and Cooper, W. E. (1986). Speech intonation and focus location in matched
statements and questions. Journal of the Acoustical Society of America 80: 402-416.

AR (2000): (BIREZEF) o LBHE Bk,

Firth, J. R. (1957). Papers in Linguistics 1934-1951. London: Oxford University Press.

Foley, W. A. and Robert D. Van Valin, J. (1984). Functional syntax and universal grammar.
Cambridge: Cambridge University Press.

Fry, D. B. (1958). Experiments in the perception of stress. Language and Speech 1: 126-152.

Gandour, J. (1983). Tone perception in Far Eastern languages. Journal of Phonetics 11: 149-175.

Gandour, J., Potisuk, S. and Dechongkit, S. (1994). Tonal coarticulation in Thai. Journal of
Phonetics 22: 477-492.

Gauthier, B., Shi, R. and Xu, Y. (2007a). Learning phonetic categories by tracking movements.
Cognition 103: 80-106.

Gauthier, B., Shi, R. and Xu, Y. (2007b). Simulating the acquisition of lexical tones from
continuous dynamic input. JASA4 Express Letters 121: EL190-195.

Goldsmith, J. A. (1976). Autosegmental Phonology, Ph. D. dissertation, MIT. [Published in 1979
by Garland Press in New York].

Gussenhoven, C. (2002). Intonation and interpretation: Phonetics and Phonology. In Proceedings
of The Ist International Conference on Speech Prosody, Aix-en-Provence, France: 47-57.



Gussenhoven, C. (2004). The Phonology of Tone and Intonation: Cambridge University Press.

Halliday, M. A. K. (1967). Notes on transitivity and theme in English, Part II. Journal of
Linguistics 3: 199-244.

Halliday, M. A. K. (1985). Introduction to functional grammar. London: Edward Arnold.

Johnson, K. (2004). Massive reduction in conversational American English. In Proceedings of
10th international symposium: Spontaneous speech: Data and analysis, Tokyo, Japan:
29-54.

Klatt, D. H. (1975). Vowel lengthening is syntactically determined in a connected discourse.
Journal of Phonetics 3: 129-140.

Kohler, K. J. (1990). Segmental reduction in connected speech in German: phonological facts
and phonetic explanations. In Speech production and speech modelling. Hardcastle and
Marchal. Dordrecht: Kluwer pp. 69-92.

Kohler, K. (2005). Timing and Communicative Functions of Pitch Contours. Phonetica 62: 88-
105.

Kiihnert, B. and Nolan, F. (1999). The origin of coarticulation. In Coarticulation: Theory, Data
and Techniques. W. J. Hardcastle and N. Newlett. Cambridge: Cambridge University
Press pp. 7-30.

Ladd, D. R. (1996). Intonational phonology. Cambridge: Cambridge University Press.

Ladd, D. R. (2008). Intonational phonology. Second Edition. Cambridge: Cambridge University
Press.

Ladd, D. R., Faulkner, D., Faulkner, H. and Schepman, A. (1999). Constant "segmental
anchoring" of FO movements under changes in speech rate. Journal of the Acoustical
Society of America 106: 1543-1554.

Lehiste, 1. (1973). Rhythmic units and syntactic units in production and perception. Journal of
the Acoustical Society of America 54: 1228-1234.

Lehiste, 1. (1975). The phonetic structure of paragraphs. In Structure and process in speech
perception. A. Cohen and S. E. G. Nooteboom. New York: Springer-Verlag pp. 195-206.

Liberman, M. and Pierrehumbert, J. (1984). Intonational invariance under changes in pitch range
and length. In Language Sound Structure. M. Aronoff and R. Oechrle. Cambridge,
Massachusetts: M.I.T. Press pp. 157-233.

Lisker, L. (1986). "Voicing" in English: A catalogue of acoustic features signaling /b/ versus /p/
in trochees. Language and Speech29: 3-11.

Liu, F. and Xu, Y. (2005). Parallel encoding of focus and interrogative meaning in Mandarin
intonation. Phonetica 62: 70-87.

Liu, F. and Xu, Y. (2007). Question intonation as affected by word stress and focus in English.

In Proceedings of The 16th International Congress of Phonetic Sciences, Saarbriicken:
1189-1192.

Bl HY (1983): AMGFIHCACHLHIFI ARG S 4RI C R, (IHFR7) 1983.9: 21-30,

Morton, E. W. (1977). On the occurrence and significance of motivation-structural rules in some
bird and mammal sounds. American Naturalist 111: 855-869.

Mozziconacci, S. (2002). Prosody and Emotions. In Proceedings of The Ist International
Conference on Speech Prosody, Aix-en-Provence, France: 1-9.

Myers, J. and Li, Y. (2009). Lexical frequency effects in Taiwan Southern Min syllable
contraction. Journal of Phonetics 37(2): 212-230.

Nakajima, S. and Allen, J. F. (1993). A study on prosody and discourse structure in cooperative
dialogues. Phonetica 50: 197-210.



Ohala, J. J. (1984). An ethological perspective on common cross-language utilization of FO of
voice. Phonetica 41: 1-16.

Ohman, S. E. G. (1966). Coarticulation in VCV utterances: Spectrographic measurements.
Journal of the Acoustical Society of America 39: 151-168.

Oliveira, M. and Freitas, T. (2008). Intonation as a cue to turn management in telephone and
face-to-face interactions. In Proceedings of Speech Prosody 2008, Campifias: 485-488.

Oller, D. K. (1973). The effects of position in utterance on speech segment duration. Journal of
the Acoustical Society of America 54: 1235-1246.

O'Shaughnessy, D. and Allen, J. (1983). Linguistic modality effects on fundamental frequency in
speech. Journal of the Acoustical Society of America 74: 1155-1171.

Pierrehumbert, J. (1980). The Phonology and Phonetics of English Intonation. Ph.D. dissertation,
MIT, Cambridge, MA. [Published in 1987 by Indiana University Linguistics Club,
Bloomington].

Pierrehumbert, J. and Hirschberg, J. (1990). The meaning of intonational contours in the
interpretation of discourse. In Intentions in Communication. P. R. Cohen, J. Morgan and
M. E. Pollack. Cambridge, Massachusetts: MIT Press pp. 271-311.

Prom-on, S., Xu, Y. and Thipakorn, B. (2009). Modeling tone and intonation in Mandarin and
English as a process of target approximation. Journal of the Acoustical Society of
America 125: 405-424.

Rialland, A. (2009). African "lax" question prosody: its realisations and its geographical
distribution. Lingua 119: 928-949.

Rooth, M. (1992). A theory of focus interpretation. Natural Language Semantics 1(1): 75-116.

Selkirk, E. (1984). Phonology and syntax: the relation between sound and structure. Cambridge,
Mass: MIT Press.

Shih, C. (2000). A declination model of Mandarin Chinese. In Intonation: Analysis, Modelling
and Technology. A. Botinis: Kluwer Academic Publishers pp. 243-268.

Sluijter, A. M. C. and Terken, J. M. B. (1993). Beyond sentence prosody: Paragraph intonation
in Dutch. Phonetica 50: 180-188.

Stevens, K. N. (2003). Acoustic and Perceptual Evidence for Universal Phonological Features. In
Proceedings of The 15th International Congress of Phonetic Sciences, Barcelona: 33-38.

Terken, J. M. B. (1984). The distribution of pitch accents in instructions as a function of
discourse structure. Language and Speech 27: 53-73.

Thorsen, N. G. (1980). A study of the perception of sentence intonation — Evidence from
Danish. Journal of the Acoustical Society of America 67: 1014-1030.

Tseng, C. Y., Pin, S. H., Lee, Y. H., Wang, H.-m. and Chen, Y.-c. (2005). Fluent speech
prosody: Framework and modeling. Speech Communication 46: 284-309.

Tseng, S. C. (2005). Contracted syllables in Mandarin: evidence from spontaneous
conversations. Language and Linguistics 6: 153-180.

Turk, A. E. and Shattuck-Hufnagel, S. (2000). Word-boundary-related duration patterns in
English. Journal of Phonetics 28: 397-440.

Umeda, N. (1982). "FO declination" is situation dependent. Journal of Phonetics 10: 279-290.

Wagner, M. (2005). Prosody and Recursion. Ph.D. Dissertation, Massachusetts Institute of
Technology.

Wang, B. and Xu, Y. (2006). Prosodic encoding of topic and focus in Mandarin. In Proceedings
of Speech Prosody 2006, Dresden, Germany: PS3-12 0172.



Wightman, C. W., Shattuck-Hufnagel, S., Ostendorf, M. and Price, P. J. (1992). Segmental
durations in the vicinity of prosodic phrase boundaries. Journal of the Acoustical Society
of America 91(3): 1707-1717.

Xu, Y. (1997). Contextual tonal variations in Mandarin. Journal of Phonetics 25: 61-83.

Xu, Y. (1998). Consistency of tone-syllable alignment across different syllable structures and
speaking rates. Phonetica 55: 179-203.

Xu, Y. (1999). Effects of tone and focus on the formation and alignment of FO contours. Journal
of Phonetics 27: 55-105.

Xu, Y. (2001). Fundamental frequency peak delay in Mandarin. Phonetica 58: 26-52.

Xu, Y. (2004a). Separation of functional components of tone and intonation from observed FO
patterns. In From Traditional Phonology to Modern Speech Processing: Festschrift for
Professor Wu Zongji's 95th Birthday. G. Fant, H. Fujisaki, J. Cao and Y. Xu. Beijing:
Foreign Language Teaching and Research Press pp. 483-505.

Xu, Y. (2004b). Transmitting Tone and Intonation Simultaneously — The Parallel Encoding and
Target Approximation (PENTA) Model. In Proceedings of International Symposium on
Tonal Aspects of Languages: With Emphasis on Tone Languages, Beijing: 215-220.

Xu, Y. (2005). Speech melody as articulatorily implemented communicative functions. Speech
Communication 46: 220-251.

Xu, Y. (2008). Multi-dimensional information coding in speech. In Proceedings of Speech
Prosody 2008, Campinas, Brazil: 17-26.

Xu, Y. (2009). Timing and coordination in tone and intonation--An articulatory-functional
perspective. Lingua 119(6): 906-927.

Xu, Y., Chen, S.-w. and Wang, B. (forthcoming). Prosodic focus with and without post-focus
compression (PFC): A typological divide within the same language family?

Xu, Y. and Kelly, A. (2010). Perception of anger and happiness from resynthesized speech with
size-related manipulations. In Proceedings of Speech Prosody 2010, Chicago

Xu, Y., Kelly, A. and Smillie, C. (forthcoming). Emotional expressions as communicative
signals. In Prosody and Iconicity. S. Hancil and D. Hirst pp.

Xu, Y. and Liu, F. (2006). Tonal alignment, syllable structure and coarticulation: Toward an
integrated model. Italian Journal of Linguistics 18: 125-159.

Xu, Y. and Liu, F. (2007). Determining the temporal interval of segments with the help of FO
contours. Journal of Phonetics 35: 398-420.

Xu, Y. and  Prom-on, S. (2010)  PENTAtrainer.praat, downloadable  at
http://www.phon.ucl.ac.uk/home/yi/PENT Atrainer/

Xu, Y. and Wang, M. (2009). Organizing syllables into groups—Evidence from FO and duration
patterns in Mandarin. Journal of Phonetics 37: 502-520.

Xu, Y. and Wang, Q. E. (2001). Pitch targets and their realization: Evidence from Mandarin
Chinese. Speech Communication 33: 319-337.

Xu, Y. and Xu, C. X. (2005). Phonetic realization of focus in English declarative intonation.
Journal of Phonetics 33: 159-197.

Zerbian, S., Genzel, S. and Kiigler, F. (2010). Experimental work on prosodically-marked
information structure in selected African languages (Afroasiatic and Niger-Congo). In
Proceedings of Speech Prosody 2010, Chicago: 100976:1-4.



& 3& i

VFRC19934F 3K 56 B FRVE B A% K271 527 10 Lo BN 58 5 0 JBR A8 B2 g A =0 1ol - S
I FESREPGIRAEHL  LURAEZIN AR KA R 7 e s 0 = N AIT 9 A . 200445
AR R A2 BE R, BUEF . Wit JOBE A R IEBE% . Al SIS rh R
AESC RIS R A I P A S G, AR BRI T H ARG b5 R UL
BN e R AN & B, 23 e T PENTAR 2 15 I (A 45 AR o 0 4Rt S -5 1
IR TR R IE DL AR RS 5 0 A1

XI5 0L 3R 2% B 5 305 R DUTEE 5 2 RIS 5 2 SN S 5 A, 2
Jalh MAE University of Chicago FRFFAEVIMLLAITE 5 24 L2m Ay o Wb P 18 SCRR )
T RPGE R ERE . 2008-094F, MhfEGoldsmiths, University of London:»¥ %% R
AT B BERFTT 51, I SRFEXT 1 5 B I 52 . 2009-104F, Wh3R15J¢[E Economic and
Social Research Council W LJ53E4:, JE/57EGoldsmiths, University of London#ll
University College Londoni#FATiE 5 M SRk R M Z 2% TAE. Wk 12011485
Stanford University 5Professor Patrick Suppes&VEWTIY SV E IS F X A4 Ak 1Y
% TN o





