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Quantified Measurement of the Discourse Coherence

— A Study Based on Centering Theory
Wang Deliang
School of Foreign Languages and Literatures, Beijing Normal University, Beijing 100875
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Abstract: The coherence in discourse is a hierarchical notibn and it is vague and abstract in a certain degree. In order to
compare the coherences in different discourses effectively, the present paper proposes a method capable of measuring the
coherence quantitatively. A formula of measurement is postulated and examples are analyzed based on it. Through
quantified measurement, fine difference in coherence can be identified. This method can be applied to natural language
processing, such as automated essay scoring System, coherence measurement in automatic abstracting.
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1. 3|

BERERHE N EZES, MFEEERMER, REERENRIEZ S AX DR,
ERERMER— T EERMIINES, REBRITYHTERRERHE YA HELRINE, A
BRMTAERALE (discourse processing) MR EIMEREHET, EMESERME.

AR R R EER R /0318 (centering theory )(Grosz, Joshi and Weinstein 1983, 1995; Walker,
Joshi and Prince 1998). [M/.LERSREITERFHEER (ocal coherence) HIEERHR!, IR
ERETHT T AR, BT —ERBNMEILA& s, BEREE. 5%E. H4E,
EHEEERE . BEREZ 8BS, MOERHE R T 2 THAERE, BEEE%R. A
SRMERATERER . BN —2S2E 0T T ROBEWRAERDIR (XA 2003; FER
2004; REHFE. SHKEE 2005 FAAL 2008a, 2008b FH), ANET AL LERRH TEEER
EWNENRATE BRETEREMTEAN, HEREBIHAT T A,

AR EMASGE LR EFFIREES R OEES: 08IC740001), HHMLHs.
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2. ALERHFENE

aLE SR FIMEEE SES N B (salience) BATHLEIMER . HiZO0BS RS0
(center), 1BE FE KT 005 B STRIFAE AR BITER P HIFTEE XL (semantic entity)
EIRAF L. —MBERIFHTE R FOEE FTRERA T —RIFTRIERER, BIIEEHA TRP0
(forward-looking center, f&I%% C, TFHgH-LHISES, EECE (U, D) *. Cf FH—AMEHKREIRK
B 5 EICHTR R BRI ECR, #R9_E3EH0 (backward-looking center, fE7FF Cb).
CERIZERN BT LU THY, HHERSEISA, B, BhMEMER, $FRAIETS.L Cp
(preferred center), Cp BB FIREAA T —RIMAE .
EOER R ESER T EE = M5 (Walker, Joshi and Prince 1998; F483 2004),
SHFRER U Un ARFERFE D R85 Us
) RE—Lk$Ed0Ch (U, D).
2) THeFLES Cf (U, D) FHE— NS ERUITE U P (realize).
3) k¥ Ch (U, D) 78 Ui FETSEI T LS Cf (U, D) FiMEHES.
FA ELLERS I T EAR A ME A1 B BT EDIRAS (transition state) AT 7 B4 #IHEA .
BA Uy 5 F—MER U, ZAE AR ETFHRAER: Ua5 U EPB’J Cb &FHMR; U
FH) Cb BEL UiH) Cp AR, Bl:
(1> Cb(U)=Cb(Usy), 8% Cb(U.)=[?]
(2) CbUp=Cp Uy
(HP Cb (Uy)=[?7] R Cb (Un) NEFERIESL, ELangEiB B HITTas.)
IERAREX TR T (Brennan, Friedman & Pollard 1987):

Cb (U;) =Cb (Uyy), Cb (Uy) # Cb(Uiy)
. B Cb (Un)=[?]
Cb (U =Cp (U) 5E4E (continue) FigH# (smooth-shift)
_Cb (U#Cp (U) {245 (retain) | A Gough-shift)

R M OEIREIEAL (2) (R]Z N, Walker, Joshi and Prince 1998; T2 2004), iTEERA
¥—ERITHES, EEIER TR, REOER TR, ki miT4E

3. MLHERIERER R

m.LEISH Bz —REASRERERMERNERLERR. THENEA—AF L1
FHRE.
(1) a Jeff helped Dick wash the car.
b He washed the windows as Dick waxed the car.
¢ He soaped a pane.

'R SRR DR B ITNE NS E A M2 R ERAR S T 2 AN SRR .
2 Cf (U, D), RREBREFRD PHIEA U FHEREREAIERE.
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(2) a Jeff helped Dick wash the car.
b He washed the windows as Dick waxed the car
¢ He buffed the hood. (¥75| 8 Walker, Joshi and Prince 1998)

B NERERINE CEREREREENAREE, FI)FFIQ)F IR MEBEER M B
FPHEELKER. (o)FHMCIA he Bl Jeff, FH4 soaped FrFiAIZI1ER washed FrRIAHIE
R4y (2¢)F HIAGHA he [FlFE Dick, E% buffed FRRIEMIENES waxed FrFoAMEE L.
B2, NELERMAEE, FI)FMESHAQFHEREEAER. REROERIHIZISK
A B FHRSOMMEN. TERE, FIQ)RBIQ) AgERIE A

(1) a.Jeffhelped Dick wash the car.

Cb=[?]; Cf={JEFF,DICK,CAR}; iJ¥#R7A=NO CB
b. He washed the windows as Dick waxed the car.
Cb=[JEFF]; Cf={JEFF, WINDOWS, DICK, CAR}; il¥RA=1EE:
c. He soaped a pane.
Cb=[JEFF]; Cf={JEFF,PANE}; TIR&=FELE
(2) a.Jeffhelped Dick wash the car.
Cb=[?]; Cf={JEFF,DICK,CAR}; TiER%&E=NO CB
b. He washed the windows as Dick waxed the car.
Cb=[JEFF]; Cf={JEFF, WINDOWS, DICK, CAR}; SERA=1EL:
c¢. He buffed the hood.
Cb=[DICK]; Cf={DICK, HOOD}; itiRE=IRF%H

B AFI(1b)FI(c)H] Cb —E & Jeff, BMERRERT, Jeff FMEMES, AFAETHEE
AN, THEEEN. BFIQR), (2b)HT Cb g Jeff, T(2c)i Cb MIEE#e 4 Dick. Cb FIEHNIERE A
A EMIRERER, IWMARFEERSH K. F)’rwﬁﬁ;’ﬁmluiﬂ.ﬁm BATATLAVE R T HhEH
B0 I R M I () B B 15

4. BUWINERBIETE

BILERERE X T —FRH FIS IR A Brennan, Friedman and Pollard 1987; Grosz, Joshi,
and Weinstein 1995), RIEREPRAMHFELS, RATATUMSE I TERE. —NERD, B
BHE, BRHBER; k2, BRPHRETERE, [BRIEREES. mRRNGRSTE
HAESERENEE, BN UERERRERERS.
—MNMEBABEREESM O EERENT: BAAESITERE N EAES, B, K
FEMNMTERES—AME (weight), WF 1 Fiw,
£1 IERSEREEIER

ERE BE (Weight)
FELEITIE (continue) 4
{RIFISIE (retain) 3

OED, FELENIE > RIFHE > HBEBAE > FReEREE
* JRAT £ M Cristea, Ide & Romary (1998) ST FiEE B4 (smoothness score) HI3RiE.
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MG ITE (smooth-shift) 2
e HIE (rough-shift) 1
FoitE (No Transition) 0
RGN FR PSS ERAESRR, KAERUSERSRE, XERTUARXMER AR
MIERE. TN

X EHEA UpUy, AREERFB D, HiZERE Coherence FITHE AR N:

m—1
Z wTransition UiUis
i=1

m—1

EIBEREREE, FAITUEBE—MERFBRERRRE. ERERE MR, EHE
ERENZE 0 Z4WKAL, B, MREREET 4, ERORNERAETREMERS: M
WRESET 0, RERENER, WL, BREEMERE. W

(3) MKEER 5 mFER, ABRNBEERTE.

XA MIZ ATEMERYE, IEREAEEE. MRERELERKARERST,
RUEPIHIR Cb A Cp ZRTHCAATXREE, FVEMZATEERE, WEHR 0, ERER 0.

RIBUA LA, BABEATLHELE] (1D RERER 4, TH ) FEREEA 3, FLlf
(D Bl (20 FEImER. Mk E4RE, EREFEIT UV ESTEENEE AT T—
K LA

Coherence =

5. LB

BARE B I—HZ 1 EIB)T(Grosz, Joshi and Weinstein 1995)
{(4) a. John went to his favorite music store to buy a piano.
b. He had frequented the store for many years.
c. He was excited that he could finally buy a piano.
d. He arrived just as the store was closing for the day.
(5) a. John went to his favorite music store to buy a piano.
b. It was a store John had frequented for many years.
c. He was excited that he could finally buy a piano.
d. It was closing just as John arrived.
R EPOESRRY, BATATLARICHE] (4 FiF] (5) HmLgE:
(4) a. John went to his favorite music store to buy a piano.
Cb=[?]; Cf= {JOHN, STORE, PIANO}; iHJEIRZ&=NO CB
b. He had frequented the store for many years.
Cb=[JOHN]; Cf={JOHN, STORE, YEAR}; ITifFRA=1EL:
c. He was excited that he could finally buy a piano.
Cb=[JOHN]; Cf= {JOHN, PIANO}; itiRZS=1E4E
d. He arrived just as the store was closing for the day.
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Cb=[JOHN]; Cf= {JOHN, STORE, DAY}; T RAS=FELE

(5) a. John went to his favorite music store to buy a piano.
Cb=[?]; Cf={JOHN, STORE, PIANO}; iT#IR7A=NO CB

b. It was a store John had frequented for many years.

Cb=[STORE]; Cf={STORE, JOHN, YEAR} i+ R&=Teiiimr#

¢. He was excited that he could finally buy a piano.

Cb=[JOHN]; Cf={JOHN, PIANO}; TEHRE=FEFRGE#H

d. It was closing just as John arrived.
Cb=[STORE]; Cf={STORE, JOHN}; itiRAE=JERGE#%
REFREULRBNERETEARX, BRITTLUES, 6 (4 FERERER 4, Tl )
WRER EEUEN 1. XHANBEERRR, HAXBEMERMNERMRERRKER. XHEATA
LEANERXMMERAWE, BHERRES (4) EEER, 23CERES “John” XAMPLE
Fro W (5) REFERHL, ERMHRE.
EERNEREENZE, BATTUUEHTENER R ER. X UFEBRIE
BEERE DR ERTER, BATSEREREERRD, URER, BERE, mA
BRAANTR, FEME, FEARE. TEARIRE —ANERSITF:
(6) BFEIEMEFHN, XMHHHFIRDN, 20EE, LRETEE.
(7) BEEEBEEEN, XMRHFRDN, BERE, FEEKERS.
TE, BATRCAREHE (6 F (7) HirOgi, AT HEEE, RErCEERXER
(anaphoric relation) .
(6) 2. BRFALEEFHRK
Cb=[? |, Cf={Z, i@, W} TERE=NOCB
b. IXH T 1R,

Cb= [Rf]; CE={W, mtF}id i Ras=1E4E
c. &; 2IEK,

Cb=[HtF1; CE={fF, TR} SRS
d. & ZRBATEE.
Cb=[F]; CE={ftF, £K}; FERS=EE
(7)a. BFIEHBEFHRH
Cb=[7 }; CH={zK b, };1dERA&=NO CB
b. XFHB i HF IR,

Cb=[#]; Cf= {W¥, M7} ERAE=ELE
c. &RAERIL,

Cb=[#];CE= {(f, R 7R}, L RS=12 4
d o, FBEEKERH.

Cb= [#4]; Cf= (B, F5 77 } ;I ERE=1ELE
RIFEREITEAR, BRATTLUEE, 6 (6) RESEEEN 3.33, 6l (7) FIERFERMEA
4, B (7 B (6) EIMER. ER, BMERAWKEREREEL WERAIAENNERIE,
{UEER, REHFHERNNER. NX—E L, BRITTUEREHMERTE.
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6. 455

A OEERSFTLE MR HIA £ R B R AR NI EER, HARARLER VAN, B,
WEREST TN, BERAEATRERRE, FASEHEBMLE; mEEEER T HM
L, EHRASTEEE, RRCWERHRSS, MNESWEMNLE, maEsiEn. EF
AOERRHAXRTHERSHES, BIHESE—EERERREMITELARX. REHELAS,
BMPTUBHNEER AREERE, AMRIEEERENEBYESR.

EEERHMEANETNA TR RNBEE B30 RS, Ei—ti nan g
Fro%E, 10 Karamanis (2001)F]1 Miltsakaki & Kukich (2000). $H4t, EEERHKELNEELR
LARY T B 303 A R .
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