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Abstract: Event extraction aims to extract the interesting and structured information from unstructured text. Most Chinese event
extraction methods use a continuous pipeline model which first identify event trigger word, and then identify the event arguments. Thus, it
is prone to produce cascading errors, and the information contained in downstream task cannot be fed back to the upstream task. In this
study, event extraction is considered as a sequence labeling task, and a multi-task learning with CRF enhanced Chinese event extraction
model is proposed. Two extensions on the CRF based event extraction model are performed: (1) the separate training strategy to solve
multi-label problem for an event argument in the joint model (i.e., when an event scope includes multiple events, the same entity tends to
play different roles in different events); (2) considered event arguments of sub-events under the same class have the high correlation, a
multi-task learning approach is proposed to jointly learn sub-events, which can alleviate the corpus sparsity to some extent. The
experiment results on ACE 2005 Chinese corpus show the effectiveness of the proposed method.
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S 2R 4 F 43 B B8 AH O [ R ¥ 23 i ——MUC(Message Understanding Conference)<x i fl  ACE(Automatic
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Start-Org FF44, 1% {1 e AN FH4F G, 50 51 4 Place ZH 4G 2 (W7 N3 ") F Org F4F o6 2 (“I (i 36 12376
FEoo) ).
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o] R 1 0 2R A AR OC R I A 2 A YR 0 0 32 S A A ] S B RE RSl B 281 1 P AL Org S0t
F (U E 36 /2= Tk G ™A 2 (Org FHAF 7o 20 % HIILAE Start-Org =544 ). BRI 1564 A5 AR AT AR e 1) T
A K50 1 v BE S IR 5k Start-Org B4E; T ZEB 2 rf, ly T 156 S AR AU R BB 8 S48 S b IF e 5 4F
AT A 0 22 15 S DR 6 A A Rt LA AR S R AR B B9 2 o (9B S b i A R i O L AR S 2 4R A
J&T ACE & BUE I 33 25 5i44).

il 12380 N3k (ALK 18 32 (EL) M {E 36 {4 FE e IS J6) (A2).
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E2 Jy Attack F1F,E3 Jy Die FH{F 35 4 ML FE AL, A2, A3 FT A4 AL A2, A4 ZEZANFiffF L=
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S TG MIGE B FE o R ALIN, B T3 05E AL A Y B A 47, S BN RR TE 800 E Ni%K
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Table 1 The labeling results about Example 3
F1 U3 MksESR

Event mention Trigger Al A2 A3 A4
E1 (Attack) #ili Attacker Time Target -
E2 (Attack) £l Attacker Time - Target

E3 (Die) V74 Agent Time Place Victim
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Fig.1 Event distribution in ACE 2005 Chinese corpus
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Table 2 ACE event type and subtype

2 ACE 20 J 720
Type Subtype
Life Be-Born, Marry, Divorce, Injure, Die
Movement  Transport
Transaction  Transfer-Ownership, Transfer-Money
Business Start-Org, Merge-Org, Declare-Bankruptcy, End-Org
Conflict Attack, Demonstrate
Contact Meet, Phone-Write
Personnel Start-Position, End-Position, Nominate, Elect
Arrest-Jail, Release-Parole, Trial-Hearing, Charge-Indict, Sue, Convict,
Sentence, Fine, Execute, Extradite, Acquit, Appeal, Pardon

Justice

1.2 FEXEHHE

AT B Rl U 52K 22 3 A5 0 S0 b S5 7 B RO ML 8 2 A\ 2 ST % 2ROV R R — B A A
FHEFHFAE (feature-based) [¥) 15 74 Fl 5L T 7R (representation-based) (1) 45 4.
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H T TR TR AN AN 7 A A 5 K T 1y L TS v A e P A A 3 P00 190 SRS T AT 3 U193 251
Je T ARABEOR 28, A e, A SOHs Al U 95 5 A 0 3 SRR IR A 55, 0 SR 26 A1 BEBLI7 (CRIF) JEAT S 5, S L R] I 58
JGEAF Ak 5 A R 17 SRR A T F AR /53 81K FAR AR TTT K BT A S0 1 S TR A AT U s e B R R
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EARQ) P x RARBNIFIY LRI PHENFE] x FRREET 5, H(y,X) R~ AE R L w R R e R,
2oy BXPIWT (' 3] A U AT A B SRS A B35 n AP BI IRBRE 50 (%) =1, ..} AE S A TR Be B
T8 3 g KA 2 )RR E S w.

L(w) =" log P(y; | x;,w) - R(w) 2

1522 2 (2) 1, logP (yilxi,w) 24 23 =X (1) (6 B0 20 R (w) A& Bis kil 804 (9 1E AT AR SCR - Ly 1 Ak, B

R(w) =%, v, o ML ZH O 17 )5 SCRRoR Ty B AR SR 11 w) 27 TogP(yilxiw) 1 22 2(2) %5 04 A4 5 (3).
5 1wy - I
|_(w)_zi:1|(|,w)202 ©)

2.2 {£M CRF #i2 h X BB S #E 2L

N T A FA AR IR BESS . FAEAR S RAESS . FACR R BT MO R RS A E %
%7 Chen % A\ JUAR.Chen 25 \Hs 20 fi 2 17 YR AT 55 RS A fih 2 7] 40 KA 55 5 08— A 34 K Z 5
FAT %5 (33 KAl 37 A1 1 A~ NULL ZE(NULL 28 7R 1% i) BEAS 2 fil & 17 B A 2 S 4F 78 2R)), 0 FF 7o 22 400
R4 R 03 A FAT 5 B 9 — A 36 MM 2 43 28T 45 (35 2K FiF L AT 1 4~ NULL 28).5 Chen 25 A A [AI )
JE ARG I G A AT 55 (34 K2 AT 36 2R T4 — 0 &3 h 69 K17 HIkRiE(T 55 (33
A A 17 +35 JEHAFIC R +1 A NULL 28), I3 1 CRF 470 RS0 244 fish 7 37 s 25 R0 =4 70 B b 2 22 Tl (19 A
ARG R

ARSI SCH A B AT T AR AR B N T X={XeXa, o X bIRAR AR TOOIN A 2 05 K A i I
B0 y={ys,Ya, .. .Yk HH, FFE n RRA T BB TI0E 1 M xeR,R Ron h 3CIE Ry R b x
FIBRiE 45 51y e{TriggersuArgumentsUNull} H v Triggers Ron FAE i & A Fr 25 (LS 33 2K24545), Arguments
TR FHTCHEAR S (G 35 ARSI 2 BT 2 78 3L 30 S e IR A A5 2R o HH RE A (A7) ).

X ={x BN, X, K, X3 1 AL, X, - M, X 0 3642, X 1 FETT, X, 111, % AHTC) }
y ={y, : Place, y, : Null, y, : Start - Org, y, : Org, y : Org, y, : Org, y, : Org, y, : Org}

Fig.2 The labeling result of Example 1
2 1 bR g R

23 BHRTEZHFOERRR

SRAE IR R B8 Lh = A A i YR 23 R 2R A 0 3 VRN 23 28 R IR R AT AR A0 TG 9 Ak B[R] — A T AR
2 hR 2% ) WL A SR AE — A AL 2 A FHE I AR xq £E A R R sP AR B AN R A €. B 3 s AR SO
o SCHA SRR A BRG] 3 I bRVE SR A T AR T AT AR 0, B A2 B A TR N 2
FRE5 S AR 3 ™, T Xg £EAS [R) R S mh 3 AN () 1 A €8 (Viictim 1 Target), S B D6 0V 48 xq bR id AR
bR 4.

X ={x, AT, X, 1 T, % 1 285k, %, 1 X 1L X 1A %, T Y
y={y,:Null,y, : Null, y, : Attack, y, : Null, y; : Attack, y, : Die, y_ :Victim/Target}

Fig.3 The labeling result of Example 3
B3 3 mdrdg
h R IR AT TG R 1) 22 b A8 ) L A K AT EAT 3 R B A BE R AR 20 N 25— N BT CRF b 3C
e IR A5 A 80 20 A T A B 1) DG SO e 4 S TN 3K A R e 7 AR S S I [ I b AR 2 I A
RUAA bR 5 S B AE O] Y (0 A o 25, R A R e T SF e R I S AR B L 3 s IR RE B4 ok
L E) 33 AN AR, M B 3 s IREW H I FE Attack =4 B (1) 43 825 oh IR B AR by, B 3 T B
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1 tHIRAE Die 43X W 14 43 838 I W e bnids oy B AR W 4 Jros.
x={x BT X, 0 T g 1A X % AT X 1A x T =AY
y' ={y, : Null,y, : Null, y, : Attack, y, : Null, y, : Attack, y, : Die, y, : Target}
y"={y, : Null,y, : Null, y, : Attack, y, : Null, y, : Attack, y, : Die, y, : Victim}

Fig.4 The labeling result of Example 3 after classification training
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Injure ] Nominate ]
Die | Elect |

i r{ Transfer-Ownership | B Amestll ]
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Fig.5 Multi-task division of events
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Table 3  The comparison of event argument in Personnel category

# 3 Personnel HAF R T4 7RG FAF L m R LE

Type Subtype Event argument
Start-position Person Entity Position Time Place
Personnel End—pc_)sition Person Entity Pos!t!on T!me Place
Nominate Person Agent Position Time Place
Elect Person Entity Position Time Place
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Table 4 Comparison algorithms for Chinese event extraction
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Table 5 Performance comparison of different CLASS-CRF feature templates
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Table 6 Comparison of experimental performance of mixed CRF and classified CRF
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