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Abstract Most previous event coreference resolution models belong to pairwise similarity models, which judge whether the two
events are coreferences by calculating the similarity between them. However, when two event mentions appear close to each other
in the document,encoding one event contextual representation will introduce information from the other event, which degrades the
performance of the model. To solve the problem,an end-to-end event coreference resolution method based on core sentence(ECR-
CS) is proposed. The model automatically extracts event information and constructs a core sentence for each event mention ac-
cording to the preset template,and uses the core sentence representation instead of the event representation. Since the core sen-
tence contains only the information of a single event,the model can eliminate the interference of other event information when en-
coding the event representation. In addition,limited by the performance of event extraction,the core sentence may lose some im-
portant information of the event. The contextual representation of the event in the document is used to make up for this problem.
To supplement the missing important information in the core sentence with the contextual information,a gated mechanism is in-
troduced to filter the noise in the contextual representation. Experiments on dataset ACE2005 show that the CoNLL and AVG
scores of ECR-CS improves by 1. 76 and 1. 04 .respectively,compared with the state-of-the-art baseline model.
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T Sy it e AR ), AR SO T — Bl 3k R R A Y
=

AR ILFR I (Event Coreference Resolution, ECR) J& X}
SCA AR B PO [ R 4R AT SRS AR ST
JL¥E T 2 A SRk 1R 5 AL B (Natural Language Processing,
NLP) i iy — T8 AL 55 B SRR 2 NLP AL 55 i 56 Al 61 4n 3=
SR A5 A B R ) s AT AR L LR T A R 4R
Ly 1)«

S1:0n Friday morning, in an unusually rapid response,
the Mumbai police arrested one of the five attackers at Volte
Gallery,and the police said they had identified the others.

S2:“One of the five has been seized and he admitted to
being in Volte Gallery along with some others”, Singh said at
a news conference Friday afternoon.

S1 A S2 i fsh %z 17 73 530 2 B AT AR (] 38 LA “arrested”
F“seized” , I R Arrest-Jail”, £ S1 f1 S2 W, Z H
Fo A & M EE LB “one of the five attackers” #1“One
BEAh, ST AN S2 rf 3 4R A 1 M A RS 2
“Volte Gallery”, [H It & 111 & 2548 9, 36 X 0 /2 B 52 fit 5 o
B ] — =

F PRI AR T AR AR O 22 T R AR BL B AR, 1 S R
2 fih & 1) RS R0 o0 SRR R ZE R B i ROR L AR R I
F RN AR 2L Oy B S R R B AN A AL
5380 5 RAE 2 4 ORI W B AT 5 S48 L R 4 o i R
Wi B A (R R L R T AL G e T 48 1) TP A T AR AR A 5 A
i 4 — Fl R AR T 3 BRSIUSE B W BUT 41 & @RI, 2 g T
FA TR SR i LT SUFE R MEMER . MIfE s
o i, WY 2530 5 A B (BERTS £5) A AL 4 15 5 1] & L 38 4
T SCAS ) B R ) L O SO R G R 00 1 2 T L
T 2t B 3k o S B DR RRAE A A MR A, R T I R R A
S S i A O 1T SOR AR S A L g T A 3
R4 9K 20 TS fi 2 3R I A S B 0 A R SRR By R
N AT BN RS RS LR OUE R R R SR
THARAE S5 PR T R 3502, SR, G2 U V6 A0 200 T RRAE
mh g | R 1 O < 24 A S R A SR T L LR
VT A A (R — A R R T R R g A — A
PRER B i bR SCER R B R AT S 2 ) — A SRR B
FIACHET S e Rom i, NS B F A RRZ 3 ) —
AR K TR A MR L DUT TP AN A )

S3.1f NATO pressured the Ukrainian government to cap-

of the five”,

ture and extradite him, then it was Ukrainian that arrested and
imprisoned him,not the NATO.

S4:1 don’t see**+, when he was arrested by Ukrainian po-
lice.

S3fy 4 AR RN 4 DR LM SR HA
TSR S, BUAE, S35 TH A B BB T S3 A S4 b ik k3]
o “arrested” 1Y YA F 0 52 SR G AL AR I 2R B X WA
B FAE AL A L S3 Y T 0GR B (HAlL 3 SRR K
FUAE B 2 T PR R, DT 5 S B A0 R ) L Ak A~
PR AR,

G R . DA SCRS BRI S A L O AR A R A
1 R A FE B 2 R AR 0 R A% ) Y 3R SR A R R
PR T ) LR SCRAR . BT SO A A A R
BB, 3 o o A A% 0 R 3R AR S B4 % T LT o G At 2 1 i 2
PEFIRI T, AHJR 32 T 2 1 il B2 1 F e i DK SRS o
I 5415 BRI RE A BT Dol Ok R A A A IR M A% 0 A
SERFAMH I BRAFE . A SCHE HFFH 142 2 e 30
TR SUE B R AN A P BRI E B R R
R SRR R A, AR ST — R TR ALE T
JE R SCE R R AR SO TR EE AL 4 D7
D4R T — i 3 A% O ) B i ) o 2 A O A AR
2) ¥ 1 A0 D B AR T T A 2 7 9 TG 6 A B X A 2
{5 7
DGIAT —F T THEHLE T vk R SCfE S i g
I B F CRR Th A FIAE BoRANFEAZ O A P B R A5 B
D7 ACE2005 B4 F A7 5086, LR 45 R R W M 1L
fe SR BB AR, ECR-CS 19 CoNLL Hl AVG 73 5 /3 W42
J+T 1.76 Fil 1. 04,

2 MHXIE

TR JUY SO P P S O A AR ST I Ak TR Y
RERISTRIE T I A AL X R TIE K 2 IR A SR R AR
fige 2 R SR AR T AR AT S P M BCR A AE L Chen 55007 6 %1 4%
ol PR AR SR A B T BT R AL AR Y R AR B
IR B B SR N Y A R AR B O A R B AR D Sk e g
PFEER AETEAR 22 W . T 4ROk . i 2 4% 7 4% it NLP B T v
BT T Z AN . Lo S0 BRET R T B R AR Y o A
TR T ORI T 5 AT 55 RN 92 R JL 45 4R 27T LA A
T W T AR IR . Lai S8R T — R T b R
TR A bR SCAR O B T 48 4 28 T8 2% R T )R TG I 7 Y 1 g
X RFAE LA D e SC PR IE AR 7 BAMIBCP B AR 55 (SEARR
AU LS T A B S 1% 2 1 16 2 o 1 3R I A
G, R TR AL B A SRR PE AT WS ALY
Kriman &0 5 1T — Rl B 3 U1 2580 RS L 35645 U1 25 5 AU
AR L 2 B RN S SR I 4 R 55 ok $2 T L
XTSRRI RE 1. Lo 55000 S0 L4 5 il % ) A L 52
PRI S T4 B IS I A8 T B IR 5 U L OF HLad i
BT bR EORE B AT 55 — UM 29 AR S B RN A ) i
. Peng SFUIF T — A B AT /0N B A6 S K 0 A0 o4
FEFR A AL R I S AT 55 L O 4R R R S S R
AR Z 8] F) 3 SCARRL ) AL JF: (8 T 2 38 SO i i 2 4F
7R R JH SCAS ) A e ) Wl e 0 A R S S 4 T A
eGSR BARTE — SRR B LR T A R A% 4 1Y )L, (EL I
i 525 T B R

IR EE T 2 R4 B0 07 15 T BU R AL HE AT
AR LU AS SOR D il A BEAT BT SRR L R B B R Y 2 A
PR R R AE SCRY T B L B I I & A R R R RS M
T TS B R B, B X B IR A, AR SCHR T AR T A
Rl RS IE R W i O vk O B SR R — A R
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TP AR B L B AR A SO R R TR 3R
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SRR LA i

3 ETROANEHLIEEBRAE

g 1 R ECR-CS 1Y B R 45 14 k45 8 2548 , L 55 ™
AR . A T A B R T A AR B, AR SO A S A
FP A 1 50 A B A S0 T ASE B L AT S0 A I A 3 ST AR T 5
YR T A T P 15 A AR A T 1 1 B A
4 R A A 0 ) 5 SR R A O R LR SCRY A LA T A
R, A5 B A 48 B i) 2L 48 45 43 5 fi S5 AR B 2 45 43 4 G
HAE R MR,

ACE2005 F TR E T
(OnelE) E *
— REIL
B | 250
Y

AR TH R IR

& 1

ECR-CS {9 A g #y

Fig. 1 Overall structure of ECR-CS

FEHT AR R
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3.1

S g S 0 B B BUBE A A 156 B 2 2 il & 1) S0 AN S OT
AT 55 /£ ACE2005 $¥i 4 kA5 &R . ACE2005
B LT 8 P PEETM 33 M TR L IR AT
R R T & TS It. MR, A SCBBIRICTH
01 5 R (A AR I 1t o A Carg0) 7 52 K (arg) "I
[8] Carg_t)”“Hb 45 Carg_p) " FN“ HoAth Carg_0)”5 Fffi (4 950,
b Hofth” F2 R Tk Jal 43 B A DU AR A 0 HoAg oo, 5 g
TR RS N 1 n g,

F 1 AR
Table 1  Arguments used in this paper
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A, AN AR AR S3 R B L 4 E fl R 3R] O “arrested” (1 14 7
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SRS RO A S i A BERT X4 F #E 17

i X = (X1 Xo s X)) FR i 2 A i iy, o X, €
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F s Hl e, 431 3275 fil & 9] B T 46 AN 25 SRR 51, B 1Y fil & 381 1
Fone e O HIA TG AN T3

S A it A B

Event coreference resolution module

. .
th=> ——
= ei—sit+1

YRR m, Flom; EROA] SRS, W e AT fi
1] L R 1 e SR

t; =FFNN, (] ,t] .t} °t}) (2)
H A, FFNN, & — AR >R F R MR M4, - KRR
R Ae i , WX 0L A7 B A TG R AR o1 o8, Gifihe, Fie; 22 8] Y A AL
PE o AR SORE f 3 R R AR S SR A O ) O RS AT
P8 T
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1155 FEMZ NLP AL S5 8 T8 1941 55 . B A 42 i = £
T AL A0 M RE U SR AR KRy B T s M. AR SCR A
OnelEM E 7 5 4 T A %, OenlE 76 ACE2005 544 111
PEBE I B A fil & 18 9 BUAIR 4> 24T 45 1Y FL 48 800 Bk
F 75.6 F1 72. 8, T 70 B9 IR I A 43 24 55 10 F1 43 B0 h
57.3 F154. 8, 32 KR =4 U AR He (g M R , 6 40 e T 5 BT
i A A U R S A TR AT I A G A% 0 A R T il Dol
KA EEART B BT AW, R T G X A )
B, AR A8 A% ) B 4 R ik 1] i A 0 SRS Hh Y
N SCE IR (il kR AO , FLA R SCE BUR AT RE R A L
AR AR B . 2R (D) AR SCR AR ) B O 32 1 S0k
Hh fi & AR (R i A Al AR R BR SRR S RS, I FROR

Z 5 Lai WIS K AR SCBTT T — B T 0L SR AL 3R
Bk R e P iRA S 3 IR A LG Al
BRRRAE S A 8 i R SOfs B R I B

&3 IR 45
Fig. 3 Structure of gated module
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MIHE

RIG BB Z R TS 1 B SCRIRE
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AL PE B
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4.1 HEE

A ICHE ACE2005 96 SCHUE 4 1 iE A7 A 5080, B4 &%
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Table 2 Event types and subtypes
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4.2 ELWEE

A CAdi i} SpanBERT (spanbert-base-cased) ™7 1 b 4 15
Ao WG Lai UM SL 0 SO T 6 FOR [ AT 55 A Sk
TR 2% > #, SpanBERT B2 2 %l 5X 10 ° AE 452 2
EH5X107, FEIR K MG LT, E d O 768, 3X J& Span-
BERT A4 i 4 1 , 9F B % B FENN 4% p o4 500, 3R 4
1, & dropout 4 0.5, WY Zk () batch [ R/NEEH 8,
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Table 3 End-to-end results on ACE2005

ACE2005(T M # %) B® MUC CEAFe BLANC CoNLL AVG

Peng et al. [13] 47.1  59.9  58.7 14.4 55.23  52.53
Lai et al, [7) — — — — 62.07 59.76
ECR-CS 58.5 68.1 64.9 51.7  63.83 60.80
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Table 4 Results of using annotation data on ACE2005

ACE2005 (#r  # B B3 MUC CEAFe BLANC CoNLL AVG

Peng et al. [13] 74.9  92.8  87.1 83.8 84.93  84.65
Lai et al, [7] — — — — 87.90  88.30
ECR-CS 83.8 94.2  91.9 87.9  89.97 89.45

ECR-CS(-context) 85.5 95.3 93.6 90.2 91.47 91.15
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Table 5 Ablation study
ACE2005 (i 1l 4 %) CoNLL AVG
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