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Abstract

Intra-document coreference resolution, which is the process of partitioning intra-document
mentions into different real world entities, includes personal pronoun resolution and noun
phrase resolution, and is always one of the key problems of natural language processing. In
recent years, there have been extensive studies and rapid progresses in coreference
resolution. After distinguishing several related concepts and summarizing the basic
coreference types, this paper analyses the past 30 years research line on coreference
resolution. It is pointed out that the current key problems and research trends are global
optimization, the use of deep linguistical and background knowledge, and the combination
of linguistical models and statistical models. Finally, the related international evaluations,
evaluation metrics, related corpora and tools are described in detail.
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Fig.1 Knowledge requirement for coreference resolution
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Fig.2 Three dimension concepts relationship related to coreference resolution
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FRAR 1A 7 fi# (Personal Pronoun Resolution) 44 1] 4 i V4 fi##(Noun Phrase Resolution). 4
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G LB AT T “ B & el IR e — 25 5 o N o) “ BRAE )0l
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FEHET ) AN o HE DR SR o 30 AN (] P 7 200 i 2 v 1R & AN g o S R
FE, AR5k 2 S H B R R R S ) WURAETHR ) R R e AR I
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A DR T 3610 5 AL i 7%, 5 Hobbs §73%. LBl
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2.1.1 Hobbs %%

Hobbs(1978) 52 & 5 - AR Y R Sk 2 — o 1k B TRV T B4 7 4
KL, AP R : —Fh 702 56 22 TAERN R, R4 2 Hobbs(Naive Hobbs)
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KAWL UE . Poesio, et al.(2004a) K H T — i 2 S0 752k S bra e O BEie o
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221 FF RN
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Fig.3 The classical framework of pair classification for coreference resolution
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ANTE ] — A5 5E T ) Mention #4849, ATA AN T [ — JL454E ) Mention #4112
Bl BT IXR T VE A N RS B EOK, T H R B R KT IR, S5

SEMIHLAS 2% 2 SVL I RO R I 7= AR P T (AP 2, DS SRR HER A . BES
Soon, et al.(200 1)K F (1) 77577 A= I SR S i L 28— Fp v A045 22 o Al AT DR R
FAILHRBE FATAT AN BGL ) Mention iy j FJEGIER], HH 44 Mention #BA1 j #4
FSR A o IX Tl ALY 38 I R S A 1) 7 VA 22 I 2 0 T SR ER I R PE . B M2 Ng and
Cardie(2002) K H 117772, F1 Soon J5iEAN[RIFE -6 g 1E 451 (1) o0 — AN e dad o (1)
{T— Mention j, IS j A W2 G A —SLdR4E j Z AT Y Mention 44 j81E 41 5
W § ASEARTE S i A — L8R b § 2wyl A2 AR K Mention #4801 E] . 4]
BB 75 Soon I—FF . PUEII S, B8 R0 0 (1 S ok A

TEDR B B GBS B, — O 4 55 s AT AT > Mention A4 B SIE481 -1+
o ENARLFEF AT RES B LU Se S PRI AT B M 1 e 6

@FNFHEME . F5L b, fE U/ BHERE N, Wl e v 75k i S AE, X T
B AR T R BE A Y MRS . EARIE S AR B — AN AN IE 52 1) B (Stringly
Ill-posed Problems), R AR FEH “Al” CEIEFIR, K85, ARfiz
JRAIE S R ) PR AR ) AL (TR B, 2007) 0 SRR T AR AR 75 ER F K B 20 R R vk,
[R5 T i SR NG R A | A R N D R 17 A e s L (| A o (=B
TR R ME A N LUR LS Wi, FEES . 8ok, AL TE . RARAE
T JE A Mention [F7- 455 B8 (W UC AR B, — M0 o5 749 A AH IR0 P2 1% 8% 51 (1) Mention
JLHEMEAR R . HBERE 32 2 2 A Mention (0] TREES, XA TR &I e
S AR B R R ARG R, B IR ¥ Mention 2 [HJEFRMER K . — MM 55,
P Mention AHREE R = ANA) 7, ILFRMATREMESLSIR/ANT o —BUMERFIE VR 0] LAy
e, PAE. B RSB IR AURAE B R R VR . TR R
KT A~ Mention [V A (A Z RIROC R, B T000) IR 2 IR T I AR X 70 21,
T L TR ) — S TR s AR ) 79, 9 I B4 Mention 2 JR) S A5 4 E
B TT B E AR SRR pe s S 15 B [ e R o 1 SURFAE 32 2 % 241> Mention 7Ei# X
A B L L P 7 . 3T SR o IRl S A | AR
e 3a] i, 10 5E S0 i) WordNet(Fellbaum, 1998). 13 _F () HowNet(# 4 43, #5 54, 2001)

farey
S

FFRHERAE N Z ) T — At 212, HHZ ER LR . 51 McCarthy and
Lehnert(1995) 1 7515 R A T 8 AN W i B RFE . Soon, et al.(2001)KH] T 12 AMF
fE, FEARZ L84 Mention [FFRF B AR BLREALHE 343 1) . Ng and Cardie(2002a) %
Soon, et al.(2001)FJEEAl F UM T 41 AN EE AR IEEFNTE SCRFIE,  (HUERFAE 1S
INIEEA KRB 4 R PERE . F5E 1, M RGMITERESZ BRIN, A%
(R IE A 2245 B R AT o T AL 2% X T iR IEAN B AR . RUOE kL2 B T
IZRSEAT 52 B, 3 I 2 SRR B 22 R 22 () (R P S S B0 St iAS 78 4%, AT
23 3B IECHE W fe 28 S0 45 A b 3 PR B, H RIS 2% S Y
AR IR P R 25 . F92 1, Hoste and Daelemans(2005)ill Bl T HRFIE L £
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X T ILARTH RS I, S 5O A R I 58 O G e LI 20 B DL A 2
fRE T AT 30 B 2 I oM

Bl @FoR oo KL= 5k, BIHRIE, T ILER Wi oo 25l
o827 3777k B A UL (Naive Bayes)(Ge, et al., 1998). ¥k 5 #(McCarthy and Lehnert,
1995; Soon, et al., 2001; Ng and Cardie, 2002). &z K #(Maximum Entropy)(£%fH,55,2003;
Luo, 2004). £-fFBti#l3k(CRF, Conditional Random Field)(McCallum and Wellner, 2004).
WAESVE(GA, Genetic Algorithm)(Byron and Allen, 1999; #4k, B 75,2005). H.iI%
(Co-Training)(Miiller, et al., 2002; Ng and Cardie, 2003)%% . X %87V () — NSt [R] SE #B
A0 A Ff R SRR AL RS 208 1) e P Lt E 1 205 380 4% R 1 (B B A e v (3
SEVER BEF RIOCENED, PR B8 F I SR FH AR DGR AN AR [

KGR/~ Mention e KM R G H N Entity. A IFETZN =K I
T AR TR AT 5 T A A L8 4% 2R (0 0 0 S8 47 3 B B e i 1) — AME Ry 58
17 (Soon, et al., 2001; Strube, 2002); F At 75 A2 4 i g A V8 i THI 96 A2 HL 4820 SR 1 i
L SEAT S R P LRSS 5 K 1 —AME A #6471 (Ng and Cardie, 2002; Tida, et al.,
2003); $5 KA It HR AT HT TR 2 SR 4 A 00 D A I8 S A T VB A Pl Sk — ke
h 5647 (McCarthy and Lehnert, 1995). 283 5 3 J5 sl 25 3] T fe & T 3L W A0 11
S (EH®FTR).

B JE AT IR 2 L FR T AR S5 SR VAN (TR @ TR LR AT B B 24 I S0 25 4 (I
T@PT) . HARMVEN i WS TS 4 15,

222 T EREITE

Iy RN PHERE T TR T A8 S ONIER 2 ) Uik, AN nl ik G 75 22 Abric 4f
MR AR AEILFR W AR, AR iR AR T AR 2 16 ARG 5 b3
R4 (ltnsria]. tEbRE . v SEARS) WS 2 . A AR T ARE ZII4ERHY
Tt F kAT R ST

Cardie and Wagstaf(1999)> K FIRFE 7] S R KR ANl fE T, AR5 78 & ANREAE 17
iR SRRk S A A R R AR . R AR R B R i, RRE
PN & 55 I ZERIEAT B I . IX RNV m] DUR B (13 5 280 T “Mr. Powell”
BN CLEAFAE “She” BT, @A —S0n . (X P AR AT
T, DR I e g 2 R B DA R IS 7 324 o i e X VR

Wagstaff(2002)51%f 44 1] &5 1 (1) LR i th T —FME IE UK SR8 D58, IR AR
R EHPBRHE T L CORNRERER R RS AR “ANRERERE” M
TSR TE AN T AL, R E T S A R T A A T
[F—2Hrh o FEARATT SEae b 4 K 2 50t “ ANeREd:” KRB0, T2 T s E
SR, BRSO TSR RIESE. RN, AEFTH Y
WHAEE AR i, HE L RCER A AR T R a3 A U, L an 2% 82 2 15 2
“8” EH “ees” diR. IR, {EIXLCLH IR BATIE I A LR T PR DG R
T LA T b S R 70 e Sz T I 8 4% ot 249 o 22 ) (R 56 2%

Finley and Joachims(2005)##ii& T — M4 3R K L. RPN EILAY ] —FiH
TEREIATBURE s A J0 AL, ARBLRE R B0 = 2 T PR A 4 1 A 1
HAILIRR R NGB b A i) 1 S SEBe R AT (381 1A L8 R 1K
T HAT 1.6%). 1HAE, Ngand Cardie(2002b)5f N5 5 I 44 1) 58 T H AT Hodslr
(L HR A VB AT R 1EA, e FL R R AR i 44 D) R T (0 R R i 44 ] AR
BBl R, SRRBRMITILIEGEZS [EAL MOl ¢ R (Bansal, et al., 2004),
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R 308 SR 2 7 v 1) BRI )t A b R BN s KA R AR R TR R RS R A I
M HFR%0. Finley and Joachims(2005)/77E 11— A ) fUZ IX R AR 4 R B 2 bl
A RS B I I LL R OB B A PR R A% S LA H b B0
—AS “NP-SEA 7, PRIORHECR R VL . — ML AU IR 5 1 Be e Ab B A% b
MO, AR FE B PR IS RO A IR Z 05, X5 R RS I ML () — 0o 2R
IR EANZ
2.3 LIRS ET R R E

SLERTH MBI O0 T FARE B A R . DM CHESE 3 B
Flre —PBlUREE Tl 5 A B T B AR TR 7%, —Foe e s sk e AT
bR SCRAIE R R S RS 2 IR R SRR U L ATV o« B3 o A n) L H R R
TR TTIEM R G, BAVRISLIRTH AR BB 50 3 B AR LU LRl R a3
231 WEARIAEAR

H A7 3 LR T A S R IR S8 2 R 40 AP 1. 1 SE R & ) T
Gy PRIV B SCR  SAR P 2 () R SEFE I, AR5 R AS R 1 5 1k 58 L FR B 11
Hf. ZHEINILIRH MR RS DA AIBNE T AN SRR IR S 8 W [R]— sk, f
XA ) B e SRAR O R 4r S ), AT A5 S A R SR ) A AR
(Discriminative Model)>RZ5 & R I S FAH DCFAE, BIAnEE B %2 A7 53 BT 55 (Soon, et
al., 2001; Ng and Cardie, 2002a),

HARIX BT VLA TARKR I L, AE AT AR AL P AN 3 2211 i) L

8 RGBT RS T oo R sk il oo s R skt (1) 4y
T BOE BIE, SUAE XA o AR M O R, Hrh i) seiafhid ot R A e
Dife, ZMFACT B AEA RGO R, Hrh i seRfid i ARG FRAE D)
Aeo XFELs AN (1) REENRIPE— AT EIR M T — M EERAE 1) 5
A (2) REAN—MRAUE I LARRIR AT ILIR M . A T UUX AN 08, Ng
and Cardie(2002b). Vincent(2004). Versley(2007)LA & Luo(2007)%(E SLH5 W vh s 2
RUESRH T — S 4 ATE I 98 4 2688 T AT — AN SEAR IR 2 15 N fg — L85
RRVE A ILAATIE . XFh T4 m TR R G TERE . (H2 T RH T4
B i, RGP T O FRAGE I 38 IS8 (0 B AT AF A B8, A RelE Sl P8
ot 2 B SRR .

=, SHRHRAT EJE— AN RIS EE IR AN R SR S R R OCR
R NN ORR, W, AARSHIWSE a firb ALK, b Flc AL
FBRR, Maaflc W HAIIRLR. B = 00 Rz RE T = A — SN RS
W, B —Fh e S8 15 3SR D00 SRR 3 2 e B4 (R B4 T SE RS X
Gt Bl e AE e K “Mr. Powell” FI “Powell”, “Powell” Fl “She”
AW A B IR CR, HEEIFEMRNMEILT “Mr Powell” F1 “She” 75—
ST EIS .

Yang, et al.(2003)42 Hi ()56 T~ 55 4 [ XU L 45 7Y (Twin-candidate Model) i] LAEAF
e PO AR I S R SO B o X B2 i) — oo oy R SRR R MR IE ST
e AR R R, MRS IRATER AL AT, — NMRRE H At
AR (RIIEHD, FI—DRFRRBEARAILIECR (BB AVERIR i 5l
IR S AT VE AN RENS T R 1 T2 ) ), XUE AT s 35 Bl 2 2 51 56— R ACE
TEBIFI A DX o EE, A AT I T ) Fi A A A B vk A8 — SR A AU X
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LA R At R TR SRR AT

C. Nicolae and G. Nicolae(2006)[] BestCut 77751 Denis and Baldridge(2007)1] 34
MR TTVE L 2 Luo(2004) 1) Bell BRI 0] LUE e 42 R I Tk o =Rl 51
FETEAT 42 JR A 1 2 i 8 A2 A SR ) B KR R A SAT AT P A SR TR R L. 7
Ja MEEERY B, BestCut J5 K AT BRI Min-Cut J7 230K 58 il 2 P SEAR 1)
I3, —AKA Min-Cut J5 &2 Hi ARG I WA 4 Pros . BRI T VAR 3L i 45
IR 537 L8 S HOR R AR, SRS SKAR . Bell WAL i 7E AL 2 (10 B 204 25 44
A RR TR E N SIAR S AT S, — AR S . R b R SR IR o
JE U MZEBIAHER, B — AN SRR a4 . IR 0L 58— AN SRR il — AN 4%
W, SRR Jo 2 i, 2ad W o R SRR R AFAE AN S5 26, 856
OB AN IBCE XA AR o IX TV 4 SR TE O A 0] RE A5 2R R 43
AT RERI 3 SO ARl Bell 4. Bell bt S AR 138 K L ILFR B8 K s, o
PIR 2 52BN H Bell M1 R Ge# 2 K H — L8y D8 2 B 1 777 . Luo(2004) A
RAUEEL

McCallum and Wellner(2004)>% F 3 - 2% {1 B LISk 1) P61 43580 07 o s 2 vh 1R 484
TR RR G IFRIAAAET JEI SN 28, Hoh 8 T IR M e, 28 =/
R Al g LA — B A LT T 20 Ng(2005) K H 25 —J0 73 228 K0 i
R SRR AR 2 A S 2R, SRS R AN SR ISR [ L ROR A A
MR EATHE, AT 2R 25 2R .

2+
@)U]'l. (121

13][2] | (c3)

o on AP
e e
2131

Fig.4 The initial graph for BestCut Fig.5 Bell tree for three mentions
Kl 4 BestCut J7 ik M6 Kl K5 =/ Mention [f] Bell

R IHIX Ty AR R 3 T A R ARG 1), (H e TR HE T sy Kl
KFREL Mention 2 [B] (R L FR MRS o DRLA 5140 SRS 2R () S5 A0 1) o A HEAT S5 0 1) 20 T Hsf
(G AR AEREAT HoAth Ty SRS o IX R 7 20 4 R AR AR AR F 0 43 R R 45 21 1) 40
KT JG B 8 S ATAE 2o 22 o BAT AN 5 R F A 28 I PP HE B 1 4 SR ek o7
i, BIa] DR 4 SR AR BRI ANE 2 FE P 2 (R R, B T EE% FE 41 Mention
T EARIREAE SR A

H AT T4 R I 7 VB A O SEHRTE R 7T 1 — a3, O N
FR R BRSO I Bt o A2 BT B S AT R T — AN ISR T T 9T 1) %
W51
2.3.2 FIHERZEE 52 AR BT s iR

IAE E VI BRI SR 1 A R G AE AT IR R B (A 2= Y, R R W ) v S A
TR [v) A5 (P AR T AR A BT R AE o (H, A AR R LUK,
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ISR WA — BRI S “HHREEZ” 7. PO Z BT ES & 3 iR 2 )
VRS BT FE SCoS BT IO B AR, SRIDGA 2 V8 5 22 F0RTE 2 I LR R e . BARES &
R AR A BT, - CaiRERZ T R GRS T RO S H 1 i (Mitkov
2001), 1H Kehler, et al.(2004)5538 T AR AR R GNERERLTE RSB 7K b
SRR R 2 B8 5 22 5

1K — i SR AT RS, DR — 288 0 R AN T Bl i 7 457 5 UL e A vk o e R
KATHIE » I, 7508 SCREA GRS AU 777 5 2 R R G R,
fhn « G HEH” N “CHRRR 7, AR T A A OOAE BN, R A ) L SR
AReIHMR CREITRAE” N i,

SRR EE S 22 AR U =R 2= Az, 85—, PR AIRE . &XPhrk
LI RS R A B e AR L g AT 1 AR L, 1 0195 S 5 WordNet (Fellbaum,
1998), 3L L4 Hownet (FHE 45, # 5, 2001) « A S iadk) (MER %0,55,1996) (I
ADGE S R ) GERAE,1998)58 . 4 —Fhis At /2 MR IR TR ZE P2 3 A U1 IR
XA B R AR RS — SR, SRS IUBEE R (] LAZe i — 284 0C
I o, G RAUCES E . i, Bergsma(2005)7E— N4t Minipar HAES>HT
TERHEE BRI T KRB HRAE R, SR T 9 3044 ) A v RN P A U R IR AR AR A g
I, Vincent(2007) 75 iR} EE bl i —SeRARGRIN T 2 P44 i F i s SCRAE R, MR T
ILIRHAATERE . Yang and Su(2007) A F 1L e Hh & IR ASEAR £ S5 R 1 st AL i Vi e
B RO N Y N BRI R, R R 5 BRI A kA
B TIR [AIECRTE 525 R OG5 5L, 9 i 3o V5 B A Rk 2 S AN R (1) G R
(Poesio, et al., 2004b; Markert, et al., 2003).

PESLFR W MR P 25 50 5ol U DL VLR SR AR S TR AE ) LA 22 2
VEFR NN S SCHUBURE (I RF1E, W JE T Wikipedia 175 SCHIALLE (Strube and
Ponzetto, 2006; Ponzetto and Strube, 2006), 47| AHLL (Bergsma, 2005)%5 . H Fi & T4F
A 1) S (P L A 27 20 5 VAR S N B I 5 NS S50l SUAR e BATTIEAE 2R —Flopr i 3
FRVAR 715 HE T IHAE AL T (ILP, Inductive logic programming) B AR ¥ ILFR W Ak . ILP
T AE B 1 12 8 (First Order Logic)f)3&At b, [P EF]. &1, 15 amil—id
i, AENSIRAT IRl N 5t401H (Lavrac and Dzeroski, 1994), iy H. ILP X 545 (1) J&
K BHFRIA, AT DOl R 7] /2 5 VAR I JE MRS I . H AT O A
bRy AEHT A5 BT 45K ILP B T 1R 1 %50 (Dzeroski, et al., 2000).
T, Specia, et al.(2007)KH ILP 1R &f fRfl& T 15 52 AU 58 1] U B 9T . A
SCHBALL, FRATTA K L 48 A 175 Sels SRR B F A AT DICR FH ILP [ Ak 5K
I, AR 2] H AT 1R IE B WA DS TR

T3 A — PSSR TR AR ) v R A S AR I & 42 & Bean and
Riloff(2007)%5 K FH [¥) Dempster-Shafer MBI, A1) R G KH AutoSlog Z M
PE R 2R — e (Pattern), SKE R B FSCMAEIKRR, AT — 2L B REE
YE R S AmRYE . 50)r b 2 M aniRJiR ] Dempster-Shafer MR A58 il Ak ok o X Pl
FAE AT DU — N S AR B A B, KOO BT EE, £
— ISR BB AE R . (FURIX PR AN R AR T B, T AR 3 — B
BEEE SRR A I OB B DA RRIR U7 3% Dempster-Shafer MR AR (L3, 29HRIX
FIHE 2R b 2 AR A R AN I o
2.3.3 B EE RIS v 2 SRR (R

BTN AT LGS G 5 F AL 2= ST 77k, RIHE & 2= R i i E & 1)
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PLEZ B AR Z WP AN ST 17326 . FESHE AL rh e IBORH SRR AIE IR

AN EGEF AU, Bl ARE M. PR PEAAERIE . X PR RS 2L

A 2P T LI o

@ @ Chbis
N

Fig.6 Coreference resolution model based on centering theory and CRF

K6 HHTH 0t CRF LI WY it Ry

YENFFUR, Elango(2006)42 Hi T —Fh¥Iaa L il 456 b3S A4 B A LIk
I (CRF)RSEIMAFRAC AWM. B 6 Re/R TR SEEANELL, 1] LLZEA 2 I8 A FlAH
KEFIERZR, Blngs e R et sr— A mEaHO . §r— e o s8R 2
IR R XL Z XS TP R () S P CIE PR g 7 TR, 25T CRF B RiE T,
T BRSO AR AR PR R B AR L (RN B AL . IE 4 Poesio, et al.(2004) i e
FIFREE, PRV IEE R I — MR A M. NI, BE RIS E— RS T
HEEE, ] R s — R YR O S IR IE S (] XA TR 0 AR A
B AREAE 2 () 0 DA G — SCAH DCRRAE, BBk, ol BaEsE. Bunres
CRF M _FAg#EE RS vF, w7 LR Sutton and McCallum(2006) i & A .

3 HICLIRHE A

R TR R, OCE T UGEE R o ARX TS, T R SR AR o
TIRAE . DR rp SC B REfS AR 2 SR A ME S Lo S R 2 . i, Je3Chg
i L 3] T R AR T 45 SRR T B S B R 1 v S B B 1 SRR L
A rh SR PO A 5 S0 A7 A2 ) AN G v AR A B A 5 S ] 1 1 - REAL
b, TS AT AR AN K 2 B R IR 3 T3Ah— AN U S SR
MR TT, TP S EERARIE R RRIL S, — M E S A R 2R 2y
WER, AIAGE L IZ A BOR FARER — 01, e 3 SO it
s ATEER A, S RN AR N CARE R R D o S ERATT M, H i R
i ACE VI EA RITI A SR M I T ThRE R R, (HIXLETE RN RERE 5 1
PG Ml AT B BRI AR T R S PR AE TR AN T 1

T+ )50 (2004) fif ZE AT T DOESRATH A A A = A )l BENE YU, JEI
B AN TR MO AR 10 A3 A2 1) 544 T R TR A A RN TR A IR = b s A7 28
ST X B AT T AR P 3 A AL R S I BeAT i AR, AT 880 T ¥ RSB AT TR IR
TR R, RO AR IT E R S ARAE H AT T R T ANE S35
B, 58 iDOE AT USRS WAERT . 855 DOR IIRE RL TR I MR (2005) ¢
T A E AR S B AFRACTAT AR i, ADUT 2 T R AR A PRy
AR A CORFE . ZINE T AL . 156, FHIX =FARHE R RS R,
R PE S AFRARAAEA 2R, IR B SEAT IR ILE SR A, M MRUE
Bk, THERIEIIBUEL, PR S BURI A A 0 AR B R KB4 T . BUERREIFA
SRS AT SRR ML FOBUEL, T2l S TFILE], 72 S G i 4 T HEh 0k
TR, DA R ) TSR . AN, TR AN R SOASEA TR 2 ) B Ak
H, SEURCR AR Sy o HHAR )L, FJRWERTEEE2001)45 5 HNC FLSHR T
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POENFRARE AR 1%, R B SRR, W ANFRA A B8 S 118
A EFNNFRARIEDOS N AT W T B s SCA B, 25 T TR ANFRAR TR IR A
[, WMERERIAARE, 256 iyl CRRITFHOEe) 4y B T OErE R .

FAESE(2004; 2006) - 4IHFFT T O, I H45 G v SCIRRE RUdkAT T Sr R A ]
FRIOEIE, et 7 A AT T SCERATH MR AR AL o X0t SO A Rl (1Y) 30
SEUFRST o

F A R(2006) 150 H SCILARTF A T HE B S A B SCHEAR A2 ] J v RO i) gk
ITTRANT, R T 2 PRk S SCREA A 1 A 05 00, Bl S B8 7 =
SCNFRAC ] A S50 R — ooy SRR AR 44 1) o o AR L ARV AR A TR o SC A RRARIA) T i 2
AGERET RN, S THLEs ) BRI SET AH S S i 77 SER AR Won gt b 2
S IR R 7RIS T el B AR o SEBG TR RIS bE T PR SRR (T 3 58, 55,2006)
KJFAT CRF B4, 453 27 CRF REWIA RIS UFROR o SCHE AR 44 1] J v i L HE T A
FURSRH TRIAHESE, IR BARSEI .

Jil 2 AR5 (2007) T 46 2% B AT A R AR PR SREme o AdAT T D5 v S SR FH 22 TR0 v
AL Mention Z [AIFILFEMESR, AR5 R HIE TR IR B 2 e 2 2w 1
RRT7E, I SEILR T e T LR g .

Wang and Ngai(2006)45 & H SCHIRF i, & T — R SCFR iR R SR 2807 Al
222 SRR Z AL, AT R AR 2R E A5 1S T b SCE Rl 18 2.1 1Y
FE2IH) Converse(2006) B X Hobbs &y FH £ Fh SCAR A T 8 L

4 SR A TR
4.1 [EErE

B EARTE S BT TR AR, 75— A TTEESE LT 2 AR S or
TEAESSCR — TR Iy HESIAR SCWTFTE FE K 7 3 IR I s AE S o 20 H FiA L,

AR A VR AT U = Ff
B FFARILAR T AR VTIU 1r A2 H B R R A1 2 MUC . MUC 2 ZEALHR 5 ST
PPIRTA THARSC IR i, EE R A T 2 P 5 Bl R AR S I

IEAMUCHRF 2 BATHE B AU e ik B ARE 5 AR 1 — N R ZL sz, I —H
BN I 4k [ 1R

M 1987 SEFFERE] 1998 4F, MUC &il—3L2890 T 7 Ik, e th 3 1 [ 7 iy et o2
THRIZE 532 (DARPA) B Bh 2547« HEF AR IPEI HIAE 1995 4F 9 H2Z#4T 1 MUC6 Fl
1998 4= 4 HAATH MUCT H, i HARS BT 900 _F 1 e Fa v i vrail

H A IE AR HES A5 B3 IO 50t — 28 kR 3)) 0 ok B 26 [ [ KPR 52 AR50 B
(NIST)AH LUK A SN A 2 EACEEIN 2387 o IX I PEII A 1999 4 7 F TG EERER, 2000
12 HIEXTFGR A3 - 124 C8 25 pid Lk PRI (ACE Pilot: 2000 4 5 H , ACE Phasel :
2002 4£ 2 H, ACE Phrase2: 2002 4£9 H, ACE2003: 2003 4E 10 H, ACE Phase3:
2004 4= 8 H, ACE2005: 2005 4 11 H, ACE2007: 2007 41 H). HHEFACEVFEIIK
FBERRAAT S 2 — & SRR 5 IR (EDR, Entity Detection and Recognition). 1%fT4%
P i b H I 25 R IR (Mention) 5 [7) 6T 3 (1) S (Entity), AT &S H— AN SR 4 1 1)
k. XOUEEHE T ER S MRIE, REBMA R — kXA G H, %6

! http://www-nlpir.nist.gov/related_projects/muc/
2 http://www.nist.gov/speech/tests/ace/index.htm
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IRt R I R . T, R RS ACEVEIN ) — TR EAE 55

fHAF 502, M 2003 FTF4R ACE HH IR G & HhSCROAHSCTRI, =45 ST
VORI o HEr R IR R AP A A T 4 DAy 1P — 1) mh SCIL - At ) B P

2006 4 11 72 2007 4 3 J, SEEH/R PO BOR A T2 R A R 25
SJ(ARE) AR AR VTN o S IT0PF IR AL 95 5L R BEAT 132 4 0 1hdse A (R LR Vi it oF
W, A PUTRPFIIAE 55

L. FOURRVE SCRS A AFRACIRI T A SCRS N 1) 44 Tl R S R R HE R, iy L5 50
ip AR AR Hh oK e 2 IR GET RS AFRACTRAE — A 5 AFRACIA R 42 1]
FE R B IE R ST .

2. TUBRVESCRY B ROICIREME: SCRIN BT I A T R E AR R R, S IR S
OB SCR A IR B A SRR BE UM K

3. AR ERFRACTE T FIEE—TRE S5 AN, PRI SRS A e AT
I, fFESIARS QAT I E.

4. METEREERRISCRRIE AR  ANEE IS AN PRI SCRS A e AT bR E
i LS MRS AT AR K.

T PR I 45 A5 Fibsd SCRY BdkAT, BRI TS MARGHRAL AP A N
7, FEVFNE A RGEE . Ja PIRPFIAE 56 A < i 44 T R T R0l e A5 i g
TRAT 55 IRAE T, =Lk T 2% 52 4 1) 2 7 VR %o o £ ) AR A ] i e LA R S i 1 At
PSS o
4.2 P TIL

PRI — ARG R T ISR R A IR BN E S H, Wms]
DAFIWT—A RGEHIEFIR . HR, AT DU R R G4k B 17 1) o ANE AT A PF
JiiE, W AR IEAIS TR R A R A, XA BEEAN R ) R GE 2 a) 3t
AT AT LA ) P o

A L eI RE, IR AR — AR G R, HA IR R R LK) T[]
—ANEEG IS ILRR TR B SO T AT A ) R A K R O — R A AR
FIAEN 2R TR . VPO 2 AT 75 A AR UE R R R (Key), RO R ETH S HH I 70
(Response)o PP IS FEml & L A% 73: Key Fil Response.

B0 T O T (FR 4 Passonneau(1997)1&24):

M: Okay. We need to ship a boxcar of oranges to Bath by 8 AM today.

S: Okay.

M: Okay. So I guess I would suggest that we use [engine E1], and have [it], pick up [a
boxcar], at Dansville. How long’ll [it], take

S: That’ll take hours to get to Dansville and get [the boxcar],.

M: Okay. And then, how long to go on to Corning with [the boxcar], coupled to [E1];?

S: Another hour.

M: Ok. So that’s okay. And then if we loaded [the oranges]; at Corning and sent [E1],

on to Bath with [the oranges];
S: We’d get there at 7.

XBO A AR MR 45 Rk 1 s RIPCALHFRERRIE, CA, AT RGhx
T, # R KNP AE A W R4y . NP 4E 4 {AB,C.D.EFGH,LI} # CAL &I 73 4
{A,B,D,G,I},{C,E,F}%u {HnJ}a %ﬁCAZ&AUﬁ\j"J {A,B,G,I},{C,D,E,F}*u {HnJ} °

3 http://clg.wlv.ac.uk/events/ ARE/
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Table 1 Coreference Resolution result of a dialogue

K1 BOHE SR AR

Token String CA, CA,
A engine El 1 1
B it 1 1
C a boxcar 2 2
D it 1 2
E the boxcar 2 2
F the boxcar 2 2
G El 1 1
H the oranges 3 3
1 El 1 1
J the oranges 3 3

B TERA RN, IRH MG AR T A SRR TR NP
SURER R S (R 5647 304G NP BERAE — i, W&l 7 Pos. AR L, G Rlan MRt
AU, Gl AEREARIL FRAL IS P RE IR AT

1 2 3 4 5
6 7
8 9 A B C

Fig.7 Sketch of coreference chain
7 HLiRERERE
4.2.1 Valain VFll 77 %

2RI IR R MUC6 1l MUCT dli 4 LTI, MUC6 (¥ 37 7 vk
JEAE Valain et al.(1995) TAEMIAEAE EREAT I, XF 52028 L T T3 4a I M vE v .

Recall 1 Precision # i v g b R R BRI AR5 200 . R BEESE
SR T IR EE BAE SRR TR, A R RLT R4 T v SRR A ZR IR T 1)
R, BN EE, 50 Recall A Precision [ 2% =22 J& Response A AE A1l
T EHAREM L, FEE PR Response L E T ANE T HAREM M SR T
BORS 2B AG . thtl, THE R 2RI F5 2480 1] Response 1 2 /DURINZ /D Link A4 fig
¥ NP #H T Key I MEME. BB, ATLONFRI 5 Precision.

W ILFR IR 45 R LTRSS, S N5 AU B T DUR H e/
AR R . e Link %, an P8 N AN AL 84 Link 204 N-1. %
HArEM RS A C, 4 C i Link #4(C|-1. ¥ p(C)>A Response X C f—~Xil
55, WIXFRT C, Response Gift/b ) Link #UM|p(C)|-1. VEE: 4 HFREES A NP K fg
ERARA), WVERIA A ¥ 3% NP R 20 o8 Bl — A5 28 . ldn: Key:{A,B,C,D,E},
Response: {A,B,C},MI| p(C): {A,B,C}, {D}, {E}.

Valain 52 IFENE C IARIF N AR (D); XD re 8EUR PN 2 5(2)
PR o
_(CI=H-(p@©)[-D _[CI-[p©)] €))

Recall
¢ ICl-1 IC|-1
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recall = 2 i 1= PE)D )
>(C -1

Bling 1 HEBKH NS Key:{ABDGI}, {C,EF}{HJ}, Response:
{A.B,GI},{C.D.EF},{HJ} . 4C = {AB,D,GI},JUI|IC| = 5, |p(C) = 2 W|Recallc =
(CHpODAICIFY = 34 o X T # 4k M A B ZE Recall =
[(5-2)+(3-D+2-DV[(5-D)+B-D)+2-1)] = 6/7. XFRI, ¥KeyFIResponseZ e, KHI[A
FERI 87770 L3 3 Precision = [(4-1)+(4-2)+2-1))/[(4-1)+(4-1)+(2-1)] = 6/7.
4.2.2 B-CUBED ¥l /772

AR Valain 77952 L T TH T IEARIE M PEINE, R E0Re &ML T i e 1 P 45
HIXIAE T o BN, Kl 8 HiX) T~ Response A: Recall =9/10, Precision=9/10; X} ]~ Response
B: Recall=9/10, Precision=9/10.

1 2 3 4 5 1 2 3 4 5
6 7 6 7

Key Response A Response B

Fig.8 Sketch of the problem in Valin method
K8 Valain J5 7447 AE )R i K

& — T &L, 4R Response 1 U —NMAENZE, BRI 5 I 1) S 4474
WHASEEET I, B4 LI Precision W12 (3) .
N-m ?3)
A N O GE FE SR TN m ok Key XM (1 3L HR5E 1A E . SRR, Q) N>>m,
M2 Recall>1. X WAREAE LN
5 |, Kl 8 H Response B ¥ A Key FIFARA IR —HL T, LT Response A
IR T BRI RS % PIAN R Z 8] (1) — AR iR e LU IS /N2 2 T R i e
PEAE KRR TE. i, Bagga and Baldwin(1998)#2 ! T B-CUBED VFill 7% .
X B RN SARE, SR ] 2 XA K@) IR,

Precision =

Precision,, = | Right(Response(E,)) | 4)
' | Response(E;) |
Recall, — | Right(Response(E,)) | (5)
' | Key(E;) |

A Response(Ey) & & B AR 1 H LRSS 2K, Key(ENFR L & SR 1)
H ARS8, Right(Response(Eq)) 2 7 G 7 B, SEAA (14 H S5 A0 28 vh gk 1A 1) 23 19 512
AR RIS . e (FPrecisionfIRecall )it 5 2 X w16)« (77w

Precision = )’ w; x Precision,,
i=1

(6)
Q)

N
Recall =) w, x Recall,
i=1
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A rrw— R T AR EE AN, ] DR AR SERUE S wi=1/N.
Blhn, 3B 8 A Response [F) Precision 73 A v & A1 AR (8)s (9)fin.
ARSI, P Response 1 Recall #542& 100%.

PrecisionA=Lx(zx5+gx7+ix5)=g(76%) ®)
12 5 7 7 21
Precisiong :ix(ix5+zx2+ix5):l(58%) ©)
12 10 2 10 12
4.2.3 ACE VE 752

ACEAE55 2 — [ S Al 55 VR3] (EDR) 75 B R H S & b iy sl f e A, JfF H
W F RISt T ] — SR R R A R 3 —He. YP iR I8 T KRG %E
RABFERZ . DRV Fabs 32 S5 IS A2 1
® SRR BRI IR S . FEA LIRSk, IS4 (FAC,
Facility). f7HX XI(GPE, Geo-Political Entity). #144(LOC, Location). HL#%
4 (ORG, Organization). A% (PER, Person). il T.JH44(VEH, Vehicle).
A% (WEA, Weapon).
® SANER: FUEEERMAIR, AR AGEPEILERSE .
THRAS oy PR Py AP R (B AR T, AU (10)FT 7

Valuesy, . = Entity _Values(sys _entity) - Mentions _Values({sys_ mentions}) ( 1 0)

A Entity RoRZENAE, BIILSEHE A P54k, Mention KoRSEMASHITE, RIsL
RAE R B AN R ZRIA

ACE [P PP PTI 7735 b SR AN T L 11 6 S LFR TS AT VPRI T, DRk e b A
BITIRZ @A B e . s b, ARADE R SCR AR LT e i i vl
4.2.4 CEAF Y5 %

B 4% B-CUBED Jj ikt T Valain Jjikff)—2e A2 2 kb, ()& T A0 I
B-CUBED Jj72:# Valain J77:# /e 5E T ARG 28 I, 255730 Entity # 2 K0HH .
BlhndelE 8 EERE 2% B 9 A Response. 114438 H Ry P F sk 2
H B-CUBED %1fi/~x. Response C ¥4 Mention &4 —A™ Entity, 1421404
3 1.0; Response D K75 Mention 43 A7 R AMY) Entity, 192054 1.0,
Sk, IR HOEIE T AN .

1 2 3 4 5 1 2 3 4 5

¢ o

o— v

b

>

w

A

>~

>

w

A
.—oo'—@.—.—
o— °c @O - @—
@o— w
o—

A
Key Response C Response D
Fig.9 Sketch of the problem in B-CUBED method
K19 B-CUBED J5ikArAE ) il 18

Table 2 Comparision of coreference evaluation metrics between B-CUBED and CEAF

* http://www.nist.gov/speech/tests/ace/ace07/doc/ace07-evalplan.vl.3a.pdf
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# 2 B-CUBED Fl CEAF VP &5 5%} e

System B-CUBED CEAF
response R P F #-R &P &-F $-R $-P $-F
Response C 1.0 0.375 0.545 0.417 0.417 0.417 0.196 0.588 0.294
Response D 0.25 1.0 0.400 0.250 0.250 0.250 0.444 0.111 0.178

T A ER TR SRR AR SR, Luo(2005)#2 T CEAF(Constrained
Entity-Aligned F-Measure)PEAN J7vk. LR AUSRE Key &N LIREER Response
M2 NS dRsE 2 () —— W, AR )5 KA Kuhn-Munkres S92k SK UL 15—
SEVCES, AR R ULRCS: a1k Ry Py Fo BENILHREE K A1 R OUCHACRE R L
“E[1) Mention NMCRIATEE R, 1WA (12)F P &

4,(K.R)=[KNR| (1D
2KNR]| (12)
P (K,R)=————
IK[+[R]

T F ARSI

&% 1. Computing the F-measure

Input: Key entities: K, response entities: R
Output: Optimal alignment g*; F-measure
1. [Initial: g*=@ ; O(g*)=0.

2. fori=1to K]

3. for j=1to R|

4. Compute ¢(K;, Sj).

5. [g*,®(g*)]=Kuhn-Munkres ({#K, S): RER, SES}).
6. ®(K)=Z KER¢(K, K), (D(R):Z RGR¢(R, R)

7. r=0(g*)/D(K); p=0(g*)/D(R); F=2pr/(p+r).

8. returng*andF.

B 9 # Response C. D 11515 2| CEAF # R. P. F {Hn3E 2 *F CEAF %1 fT
Ne H5Z L, CEAF VPN VA 2 N RFA AT, i IR IR 2 JLdR T R
AH & SRR R IX B YA J5 7 (Vineent, 2007; Luo and Zitouni, 2005; Eisenstein and
Davis, 2006).

4.3 FET- VR VE R R R HE R B

Bagga(1998)3 it T — PP SLFR A3 21 7578, e 1 B b —A 45 e I L FR v
RGN ARHAPTAE . EBR U FALE . AESA Taa0. AR
SIHEEACH . FRRPERIASE . AERET HHR (WSD 1Bk LGt R, LA 4R
NFRAR T P AN E A9 43 1) 0 27.8% 1 21.0%, {H & 7 S AMS 5240 e 1)
FJLHRIEM L 5.9% 1 EL gl

Harabagiu, et al.(2001)4EH 424 B N H 23 L5 W@ . ibATdE MUCe i
MUCT (R4 EARTFRACEESR J5 4 2 LR B . e, EAbATmses b 4t
HRI<IRIE, LA LB Lk S 29.1%, <l 44185618, 4 i s iE>
BRI A S T 10%. HE—2, MUC6 iRl FHET 83% M 3Ldia 55 nf LA 7 B0 )
ol T AR IE IE RS AR, BINEER . 4. ATFLTRF R, Bl 5 2 PP Ao 4L
BRI O AE, SRRV RS I B AE . h e — AW s, ERk K
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MR AR TSR A H AR BT 2 et R 50
5 AHRBIEN T A

BILAh B ARVE F AT —FE, ICRRE A AT 9t 7 2 — LA S AR il B B J5A T
Foo (HR M TIHRMEMAER = AR 5B THIX B2, 55 2R A BT A
FBIBERD AN 22—, P T YRR U TR JF SR I LEBOR T Headidt
ANRANIIWTFCRA B EE S N IAIRRATC 2 7RSI — iR BH, AR

PRRS AN T AR AR BRI K R S

SRR ITERL, FEARZ IR K R INER 3 P22, HiTk E
REAS R BN IR R WL 4 Pron. H TR RGN BAFAE T 284
REif, IRHMBOE R A R, AR AR GEINR 5 P

Table 3 Corpora on coreference resolution research

N Ut N My
3 LRI TR
Item Name Release Institiute Scale Language(s) Rei a;sre
Message
Understanding Linguistic Data Consortium 318 annotated Wall Street Journal Enelish 2003
Conference (LDC2003T13) articles =
(MUC) 6
Message
Ug(iirgf;fcl:g nguls(ic]:)lé;tgoCloTr(l)szcimum 107 annotated newswire articles English 2001
MUC) 7
ACE 2004 .
. L . Annotated articles of . .
Mult1'111.1gual Linguistic Data Consortium Arabic(689), Chinese(646), Arabic, Chmese, 2005
Training (LDC2005T09) . English
Corpus English(451)
ACE.2.005 S . Annotated articles of . .
Multilingual Linguistic Data Consortium . . Arabic, Chinese, 2006
Training (LDC2006T06) Arabic(433), Chinese(633), English
Corpus English(599)
Anaoh Research Group in
Rgzgluotgzn Computational Linguistics, 74 annotated newswire articles on Enclish 2007
Exercise University of four levels 2
Wolverhampton, UK
KNACK-2002 CNTS, Um\]/ae;lsglzrzfAntwerp, 267 annotated newspaper texts Dutch 2002
aple amous open source coreference resolutio systems
Table 4 F fi lutio syst
K 4 2 SRR G A
Current Preprocess Processing Programmin,
System Name . Release Institiute Main Function P Language( e £
Version Module 5) Language
It can process
3 original text
GuiTAR .
. Language and w;ﬂ:lls ysrﬁax
(POCSIO Computation men}t]ion, Charniak's
and 3.03 Group, detection full English Java
Kabadj o Ug;::flg]f f anaphora parser
2004 ’ resolution, and
v, 2004) can be used
for system

5 http://privatewww.essex.ac.uk/~malexa/GuiTAR/
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evaluation.
A
freely-availabl
JavaRAP Department of e JAVA
Computer anaphora S
: . . Charniak's
(Qlu, et Science, resolution -
1.11 . . . full English Java
al. National implementatio arser
) 21. University of n of the classic p
00 ) Singapore Lappin and
Leass (1994)
paper
Research Group Qn gomg
in internal
. project which ,
MARS Re-implemented C(?mpgta.tlonal develops a Conexor's )
(Mitkov, et . 7 Linguistics, Knowledee-no FDG English Java
al., 2002) in 2002 University of 8¢-P Parser
or anaphora
Wolverhampton .
UK resolution for
’ English.
An algorithm
for anaphora
resolution that
Dr. Roland focus on
ROSANA 51 Stuckardt robus'tness English, LISP
personal against German
software information
deficiency in
the parsed
output.
Table 5 Famous systems integrated with coreference resolutio
R 5 AR LRI AR R S8
System Currgnt Release Institute Main Function Processing ~ Programming
Name Version Language Language
L. 9 i Determining entity coreference .
LingPipe 3.1.1 Alias-I company, USA within documents English Java
An open source package of
10 Open source project in natural language processing .
OpenNLP 130 Sourceforge. NET components written in pure English Java
Java.
NLP group, General Architecture for Text
GATE 4.0 1 University of Engineering, Natural Language English Java
Sheffield, UK Processing system
In?;?i;l;n Rgzlreb‘;il XML-based open Chinese
LTP 2.0 12 Y, processing platform for web Chinese C++

Institute of
Technology

application.

6 FiibfEE

e ESSRHM OO AR T =24, CmBL T RREMIPTTUR . f£2

6 http://www.comp.nus.edu.sg/~qiul/NLPTools/JavaRAP.html

7 http://clg.wlv.ac.uk/MARS/

8 http://www.stuckardt.de/rosana.htm

9 http://www.alias-i.com/lingpipe/index.html

10 http://opennlp.sourceforge.net/index.html

11 http://gate.ac.uk/
12 http://ir.hit.edu.cn/demo/ltp
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Pi 1 FR IR TR F N A R I ARREAE A B SRS 5 AL BRI R SE T T VA K 2%
B, SRR IEN T G IR . B WU AT D0 S5 T A 100 ABUAS B PR AN IR ZELA
TG M P AR T A AL R T 5 A RN SRR, DU 5 A
RURIGETH B Rl 45— K% b RIS AL 5B, AR RIR 2 ARG
W, B A, LHS Rk P, ARG RENNEL, R AR IR IEAERE A —
AR BT B

X SORTRTH AR B TOR UL, 3075 2R B AR 2 AR BOAR DL RL B AEA
W 5 [ AN BT TSR T 2k AEAt b, BRATTNOZRE P45 & SCH 5 S A
RIS SR RIS BT IUAE S0 AR TE 5 AR BRI TR AN HERE , AR 5L
SCRW AR BT FT 2 S IBOR) ) R RS 5

References:

A. Bagga and B. Baldwin. 1998. Algorithms for scoring coreference chains. In: Proc. of the
Linguistic Coreference Workshop at The First International Conference on Language
Resources and Evaluation. GRANADA, SPAIN, 563-566.

A. Bagga. 1998. Evaluation of coreferences and coreference resolution systems. In: Proc. of
the First Language Resource and Evaluation Conference. Granada, Spain, 563-566.

A. Kehler, et al. 2004. The (non)utility of predicate-argument frequencies for pronoun
interpretation. In: S. Dumais, D. Marcu, and S. Roukos eds. Proc. of the Human
Language Technology Conference of the North American Chapter of the Association
for Computational Linguistics. Boston, Massachusetts, USA: Association for
Computational Linguistics, 289-296.

A. McCallum and B. Wellner. 2004. Conditional models of identity uncertainty with
application to noun coreference. In: L. Saul, Y. Weiss, and L. Bottou eds. Proc. of
Neural Information Processing Systems. Vancouver, British Columbia, Canada: MIT
Press, 905-912.

B. Grosz, A. Joshi, and S. Weinstein. 1995. Centering: A framework for modelling the local
coherence of discourse. Computational Linguistics, 21(2):203-225.

C. Cardie and K. Wagstaf. 1999. Noun phrase coreference as clustering. In: P. Fung and J.
Zhou eds. Proc. of the 1999 Joint SIGDAT conference on Empirical Methods in NLP
and Very Large Corpora. College Park, MD, USA: Association for Computational
Linguistics, 82-89.

C. Fellbaum (editor). 1998. Wordnet. An electronic lexical database: MIT Press

C. Miiller, S. Rapp and M. Strube. 2002. Applying co-training to reference resolution. In: P.
Isabelle ed. Proc. of the 40th Annual Meeting on Association for Computational
Linguistics. Philadelphia, Pennsylvania: Association for Computational Linguistics,
352-359.

C. Nicolae and G. Nicolae. 2006. Bestcut: A graph algorithm for coreference resolution. In:
D. Jurafsky and E. Gaussier eds. Proc. of the 2006 Conference on Empirical Methods
in Natural Language Processing. Sydney, Australia: Association for Computational
Linguistics, 275-283.

C. Sidner. 1981. Focusing for interpretation of pronouns. Computational
Linguistics,7(4):217-231.

C. Sutton and A. McCallum. 2006. An introduction to conditional random fields for
relational learning, In: L. Getoor and B. Taskar, eds. Introduction to statistical
relational learning: MIT Press.



Intra-document Coreference Resolution: The state of the art 249

C. Wang and G. Ngai. 2006. A clustering approach for unsupervised Chinese coreference
resolution. In: H. Ng and O. Kwong eds. Proc. of the Fifth SIGHAN Workshop on
Chinese Language Processing. Sydney: Association for Computational Linguistics,
40-47.

D. Bean and E. Riloff. 2007. Unsupervised learning of contextual role knowledge for
coreference resolution. In: S. Dumais, D. Marcu, and S. Roukos eds. Proc. of the
Human Language Technology Conference of the North American Chapter of the
Association for Computational Linguistics. Boston, Massachusetts, USA: Association
for Computational Linguistics, 297-304.

D. Byron and J. Allen. 1999. Applying genetic algorithms to pronoun resolution. In: J.
Hendler, et al. eds. Proc. of the sixteenth national conference on Artificial intelligence
and the eleventh Innovative applications of artificial intelligence conference innovative
applications of artificial intelligence. Orlando, Florida, United States, 957.

J. Eisenstein and R. Davis. 2006. Gesture improves coreference resolution. In: R. Moore, et
al. eds. Proc. of the North American Chapter of the Association for Computational
Linguistics. New York City, USA: Association for Computational Linguistics, 37-40.

J. Hobbs. 1978. Resolving pronoun references, In: B. Grosz, K. Sparck-Jones, and B.
Webber, eds. Readings in natural language processing. Lingua, 44:339-352.

J. McCarthy and W. Lehnert. 1995. Using decision trees for coreference resolution. In: C.R.
Perrault ed. Proc. of the Fourteenth International Joint Conference on Artificial
Intelligence. Québec, Canada: Springer, 1050-1055.

J. Tetreault. 1999. Analysis of syntax-based pronoun resolution methods. In: R. Dale and K.
Church eds. Proc. of the 37th Annual meeting of the Association for Computational
Linguistics on Computational Linguistics. College Park, Maryland, USA: Association
for Computational Linguistics, 602-605.

K. Markert, M. Nissim, and N. Modjeska. 2003. Using the web for nominal anaphora
resolution. In: R. Dale, K. Deemter, and R. Mitkov eds. EACL 2003 Workshop on the
Computational Treatment of Anaphora. Budapest, Hungary, 39-46.

K. Wagstaff. 2002. Intelligent clustering with instance-level constraints Ph.D. Thesis].
Cornell University.

L. Qiu, M. Kan, and T. Chua. 2004. A public reference implementation of the rap anaphora
resolution algorithm. In: Proc. of the 4th International Conference on Language
Resources and Evaluation. Lisbon, Portugal, 291-294.

L. Specia, M. Stevenson, and V.N. Maria das Gracas. 2007. Learning expressive models for
word sense disambiguation. In: J. Carroll, A. Bosch, and A. Zaenen eds. Proc. of the
45th Annual Meeting of the Association of Computational Linguistics. Prague, Czech
Republic: Association for Computational Linguistics, 41-48.

M. Poesio and M. Kabadjov. 2004. A general-purpose, off-the-shelf anaphora resolution
module: Implementation and preliminary evaluation. In: Proc. of the 4th International
Conference on Language Resources and Evaluation. Lisbon, Portugal.

M. Poesio, et al. 2004a. Centering: A parametric theory and its instantiations.
Computational Linguistics, 30(3):309-363.

M. Poesio, et al. 2004b. Learning to resolve bridging references. In: D. Scott ed. Proc. of
the 42th annual meeting on Association for Computational Linguistics. Barcelona,
Spain: Association for Computational Linguistics, 143-150.

M. Strube and S. Ponzetto. 2006. Wikirelate! Computing semantic relatedness using
wikipedia. In: Y. Gil and R. Mooney eds. Proc. of the Twenty-First National
Conference on Artificial Intelligence. Boston, Massachusetts, 1419—1424.

M. Strube, S. Rapp, and C. Miiller. 2002. The influence of minimum edit distance on



250 Jun Lang, Bing Qin, Ting Liu, Sheng Li

reference resolution. In: J. Haji and Y. Matsumoto eds. Proc. of the 2002 Conference
on Empirical Methods in Natural Language Processing. Philadelphia, USA:
Association for Computational Linguistics, 312-319.

M. Strube. 1998. Never look back: An alternative to centering. In: C. Boitet and P.
Whitelock eds. Proc. of the 17th international conference on Computational linguistics.
Morristown, NJ, USA: Association for Computational Linguistics, 1251-1257.

M. Vilain, et al. 1995. A model-theoretic coreference scoring scheme. In: Proc. of the Sixth
Message Understanding Conference. Columbia, Maryland: Morgan Kaufmann
Publishers, 45-52.

N. Bansal, A. Blum, and S. Chawla, 2004. Correlation clustering. Machine Learning,
56(1-3):89-113.

N. Ge, J. Hale, and E. Charniak. 1998. A statistical approach to anaphora resolution. In: E.
Charniak ed. Proc. of the Sixth Workshop on Very Large Corpora. Montreal, Canada:
Association for Computational Linguistics, 161-170.

N. Lavrac and S. Dzeroski. 1994. Inductive logic programming: Techniques and
applications. New York: Ellis Horwood, 1994.

N. Vincent. 2004. Learning noun phrase anaphoricity to improve conference resolution:
Issues in representation and optimization. In: D. Scott ed. Proc. of the 42th annual
meeting on Association for Computational Linguistics. Barcelona, Spain: Association
for Computational Linguistics, 151-158.

N. Vincent. 2007. Shallow semantics for coreference resolution. In: M.M. Veloso ed. Proc.
of International Joint Conferences on Artificial Intelligence. Hyderabad, India: AAAI
Press, 1689-1694.

P. Denis and J. Baldridge. 2007. Joint determination of anaphoricity and coreference
resolution using integer programming. In: C. Sidner, et al. eds. Proc. of Human
Language Technologies 2007: The Conference of the North American Chapter of the
Association for Computational Linguistics. Rochester, New York, USA: Association
for Computational Linguistics, 236-243.

P. Elango. 2006. Coreference resolution: A survey. Project report of the course "Advanced
natural language processing" In computer science departments, university of
Wisconsin Madison.

R. Iida, et al. 2003. Incorporating contextual cues in trainable models for coreference
resolution. In: R. Dale, K. Deemter, and R. Mitkov eds. EACL 2003 Workshop on the
Computational Treatment of Anaphora. Budapest, Hungary, 23-30.

R. Mitkov, R. Evans, and C. Orasan. 2002. A new fully automatic version of mitkov's
knowledge-poor pronoun resolution method. In: A. Gelbukh ed. Third International
Conference on Computational Linguistics and Intelligent Text Processing. Mexico City,
Mexico: Springer, 168-186.

R. Mitkov, S. Lappin, and B. Boguraev. 2001. Introduction to the special issue on
computational anaphora resolution. Computational Linguistics, 27(4):473-477.

R. Mitkov. 1998. Robust pronoun resolution with limited knowledge. In: C. Boitet and P.
Whitelock eds. Proc. of 36th Annual Meeting of the Association for Computational
Linguistics and 17th International. Conference on Computational Linguistics. Montreal,
Quebec, Canada: Association for Computational Linguistics, 1998.869-875.

R. Passonneau. 1997. Applying reliability metrics to co-reference annotation. Technical
Report CUCS-017-97. Department of Computer Science, Columbia University, New
York.

R. Witte and S. Bergler. 2003. Fuzzy coreference resolution for summarization. In: S.
Harabagiu and R. Delmonte eds. Proc. of 2003 International Symposium on Reference



Intra-document Coreference Resolution: The state of the art 251

Resolution and Its Applications to Question Answering and Summarization. Venice,
Italy, 43-50.

R. Witte, R. Krestel, and S. Bergler. 2006. Context-based multi-document summarization
using fuzzy coreference cluster graphs. In: Proc. of Document Understanding
Workshop at HLT-NAACL 2006. Brooklyn, New York, USA.

S. Bergsma. 2005. Automatic acquisition of gender information for anaphora resolution. In:
B. Kégl and G. Lapalme eds. Canadian Conference on Al. Victoria, Canada:
Springer-Verlag, 342-353.

S. Brennan, M.W. Friedman, and C.J. Pollard. 1987. A centering approach to pronouns. In:
Proc. of the 25th annual meeting on Association for Computational Linguistics.
Stanford, California: Association for Computational Linguistics, 155-162.

S. Converse. 2006. Pronominal anaphora resolution in Chinese Ph.D. Thesis]. University of
Pennsylvania.

S. Dzeroski, J. Cussens, and S. Manandhar. 2000. An introduction to inductive logic
programming and learning language in logic, In: J. Cussens and S. Deroski, eds.
Learning language in logic: Springer-Verlag, 3-35.

S. Harabagiu, R. Bunescu, and S. Maiorano. 2001. Text and knowledge mining for
coreference resolution. In: L. Levin ed. Second Meeting of the North American
Chapter of the Association for Computational Linguistics. Pittsburgh, Pennsylvania:
Association for Computational Linguistics, 1-8.

S. Lappin and H. Leass. 1994. An algorithm for pronominal anaphora resolution.
Computational Linguistics, 20(4):535-561.

S. Ponzetto and M. Strube. 2006. Exploiting semantic role labeling, wordnet and wikipedia
for coreference resolution. In: R. Moore, et al. eds. Proc. of Human Language
Technology Conference of the North American Chapter of the Association of
Computational Linguistics. New York City, USA: Association for Computational
Linguistics, 192-199.

T. Finley and T. Joachims. 2005. Supervised clustering with support vector machines. In: S.
Dzeroski, L.D. Raedt, and S. Wrobel eds. Proc. of the 22nd international conference on
Machine learning. New York, NY, USA: ACM Press, 217-224.

T. Morton. 1999. Using coreference for question answering. In: A. Bagga, B. Baldwin, and
S. Shelton eds. ACL 1999: Workshop on Coreference and Its Applications. College
Park, Maryland, USA: Association for Computational Linguistics, .85-89.

V. Hoste and W. Daelemans. 2005. Comparing learning approaches to coreference
resolution. There is more to it than 'bias'. In: C. Giraud-Carrier, R. Vilalta, and P.
Brazdil eds. Proc. of the Workshop on Meta-Learning (held in conjunction with
ICML-2005). Bonn, Germany: MIT Press, 20-27.

V. Ng and C. Cardie. 2002a. Improving machine learning approaches to coreference
resolution. In: P. Isabelle ed. Proc. of the 40th Annual Meeting on Association for
Computational Linguistics. Philadelphia, Pennsylvania: Association for Computational
Linguistics, 104-111.

V. Ng and C. Cardie. 2002b Identifying anaphoric and non-anaphoric noun phrases to
improve coreference resolution. In: S. Tseng, T. Chen, and Y. Liu eds. Proc. of the
19th international conference on Computational linguistics. Taipei, Taiwan:
Association for Computational Linguistics, 1-7.

V. Ng and C. Cardie. 2003. Bootstrapping coreference classifiers with multiple machine
learning algorithms. In: M. Collins and M. Steedman eds. Proc. of the 2003 Conference
on Empirical Methods in Natural Language Processing. Sapporo, Japan: Association
for Computational Linguistics, 113-120.



252 Jun Lang, Bing Qin, Ting Liu, Sheng Li

V. Ng. 2005. Machine learning for coreference resolution: From local classification to
global ranking. In: K. Knight ed. Proc. of the 43rd Annual Meeting on Association for
Computational Linguistics. Ann Arbor, Michigan: Association for Computational
Linguistics, 157-164.

W. Soon, H. Ng and D. Lim. 2001. A machine learning approach to coreference resolution
of noun phrases. Computational Linguistics, 27(4):521-544.

X. Luo and I. Zitouni. 2005. Multi-lingual coreference resolution with syntactic features. In:
R. Mooney ed. Proc. of the conference on Human Language Technology and Empirical
Methods in Natural Language Processing. Vancouver, British Columbia, Canada:
Association for Computational Linguistics, 660-667.

X. Luo, et al. 2004. A mention-synchronous coreference resolution algorithm based on the
bell tree. In: D. Scott ed. Proc. of the 42th annual meeting on Association for
Computational Linguistics. Barcelona, Spain: Association for Computational
Linguistics, 135-142.

X. Luo. 2005. On coreference resolution performance metrics. In: R. Mooney ed. Proc. of
the conference on Human Language Technology and Empirical Methods in Natural
Language Processing. Vancouver, British Columbia, Canada: Association for
Computational Linguistics, 25-32.

X. Luo. 2007. Coreference or not: A twin model for coreference resolution. In: C. Sidner, et
al. eds. Proc. of Human Language Technologies 2007: The Conference of the North
American Chapter of the Association for Computational Linguistics. Rochester, New
York, USA: Association for Computational Linguistics, 73-80.

X. Yang and J. Su. 2007. Coreference resolution using semantic relatedness information
from automatically discovered patterns. In: J. Carroll, A. Bosch, and A. Zaenen eds.
Proc. of the 45th Annual Meeting of the Association of Computational Linguistics}.
Prague, Czech Republic: Association for Computational Linguistics, 528-535.

X. Yang, et al. 2003. Coreference resolution using competition learning approach. In: E.
Hinrichs and D. Roth eds. Proc. of the 41st Annual Meeting of the Association for
Computational Linguistics. Sapporo, Japan: Association for Computational Linguistics,
2003.176-183.

Y. Versley. 2007. Antecedent selection techniques for high-recall coreference resolution. In:
J. Eisner ed. Proc. of the 2007 Joint Conference on Empirical Methods in Natural
Language Processing and Computational Natural Language Learning. Prague, Czech
Republic: Association for Computational Linguistics, 496-505.

B 1998, LY A 5T A Al Y A

FPRE §F .2001. HIpAFI ,E,fFJIZ[u =l /373 3(1) 33-44.

HLL 2005, 1R 7 SRR O RATTRRSAGC, I 7 IR, 37(6):439-445.
’f"ibﬂ’—d 1996 ffJ\/’TﬁJﬁ E‘L‘%j - F H*TL‘/T@T*
1,57, 2003, FL7 R CREIIOHRY R RO PR S R R,

40(9):1337-1342.
gL, 2004, 2"13‘:{:41//[HI}"[EJ74$T__§L3 ' u\@wp@r} Ry $,ﬁ,,27(4):350-359.
g, 2006. L i %wui‘/? [plﬁﬁ A R R e A I P
TR fef 2001 IS F ) ffmu o ETH 4, 24(2):136-143.
B M 2005, EIARERUTY I SR ﬁﬁyg Ejé’lﬁ (= ﬁ\/ 16(5):700-707.

. 2002, $5 POIFEETIOEL A AL A FW'; L51H,16(6):9-17.

B, 2004 i‘%ﬁﬁﬂlﬁl*?ﬁ AR 6 T Y S A (4):113-119.

I, H F"* . 2006. FL 7 &*ﬁﬁuiy w8 H AR I SR,

H.l H-l l[i ll-l H-l H-l H-l



Intra-document Coreference Resolution: The state of the art 253

29(4):1-5.
= 'sﬁ@ﬁ.2006. ?"iﬁﬁf*?ﬁ]ﬁﬁuﬁ[iﬁ*ﬁmﬁ A SRS LSS
BiiF, PR 2005, [ E'Jiﬁi[’i{ FEY S A i In: S, Maosong, L. Teng ed. Proc. of
’ ‘Intematio’nal Cogferencgqn Chinese Comp_u‘gin\g/. Singapore.
9%, 2007, | UIRAE RO ETRLRL AL (5 KA, 21303-7, _
32007, LT BS5T S BT R FRRT R [ F RL,
21(2):77-82.



	1 相关概念和研究意义 
	2 研究现状和最新趋势 
	3 中文共指消解 
	4 共指消解评测 
	5 相关资源和工具 
	6 结论和展望 
	References: 

