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Abstract This paper proposes a method that combines multiple models and high-confidence dictionary for event
nugget detection. This method introduces dictionary features into maximum entropy model and conditional random
fields model respectively, then combines the results of two models. In addition, the lexical length and the length of
the dependency path between the trigger and negation or speculation in event realis recognition are considered to
improve the accuracy of event realis detection. Compared to the method based on maximum entropy model, the
experiment results show that proposed method can get 6.43% gain of F1 in event nugget recognition and 1.69%

gain of F1 in event realis recognition.
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Table 2  Features of trigger identification
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Fig. 1 Confidence threshold of dictionary features

*4 MERAGMEIEER
Table 4 Result of trigger identification
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Combine Dict 67.48 63.57 65.46
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1, AttackZR /s M HT B B SIS,

SIUG 245 ME Dict b ME (IPERERR S 6.08%,
AR Hb, 23 Z %5 CRF Dict [t CRF AYTERESE
5.6%, VW T TER RMBALF] CRF REAIH 5] A
AR I BURRAE A9 A A o TR R R B, A
RIS B 25 A 2 T R AIE 8 SR R M 8 v T A A
HZ AL BE J7 (il an, wT LLAR 98 AS [R) 75 0 7] 4 A5 AH AL
B bR SCEREE, HE T k% A ) ), RO
T2 2 VRRAE A 5 LA 23 38 A ik 2 1) A B 119 2 56 5
PR A X a5 R s R B A R R, PRt AR e 7R

Y2t v B B KA R (0 AE 25 35 0RE R i B f
T MLRRAE, 7E— AR RE b T LR v A 0 3 Sl e
AT AE AR . 5y — T, WA R AR i)
FEYNZREE P SR A0 A, TR 25 B A5 A J2 T A R
fif, NaSBEWREAZARES . N T —2 0
1o TR HLRRAE () A R, AR SCIE A R S R 6
A3 5 485 T B KRR LRI CRF A6 ) e R £ AL Ny
A 10 AOBRAE . NF S WT LR BR, fe RO A rp g
AR (AT 10 BURRAEA 9 Ak v B A i i) B AE
(B 28 8 A~ hy A I 4] %) TR B R AE A1) . 3 6 Bow
CRF A rpRRAE AR 7 11 10 PURFAEES b e B AR
FE TR HURRAE, 150 v B A ) LR AIE DG I8 1 fie KA
R JE CRF BRI, #AT AR 4 i) RAFVEH .

S5 2 4t Combine Dict 1 P4 RE ik 2 f 1L (F1=
65.46%), Ut WA 7E B R Fh 5 | A TRy B A O
TERFEal b, dE— b r e Bl A, 5RmT LR &
ol % R B A PERE, IR T AR SCHR Y A0 A B i
B AEAE 5 A B 25 SR ik 2 B R
WM. HJE, SEH & 4 Combine Dictf¥ F ME_Dict
# P e =5 0.35%, 1M 55 % & 4t Combine Lk ME &
0.88%, L% % %i Combine Dict{ P BEHE THEE /N
JRHAET, BIA GG R MRS, AR A5
RUAT DI R M4 5 A Wl =, (Hn & 5] A 2 1 g
T, 1 RER RN M, SR S Eah A A A T e 4R
TN
35 EHEMMIRIIEERS S

o PRy P R S SR fioh % 1) E A R Y
Sehth b, 2B A B M. B el & R
PUAT 55 v Bl 5 1 R 00 1k 2 1) B s e L D

£S5 BAHERGE 10 AN E
Table 5 Top 10 features of Maximum Entropy Model

/=4 FHIEA PR H{FRC FHIFALE
1 Dict=Attack Attack 5.23
2 Dict=Transport-Person Transport-Person 4.29
3 Dict=Transfer-Ownership Transfer-Ownership 4.02
4 Dict=Transfer-Money Transfer-Money 3.80
5 Dict=Die Die 3.70
6 Dict=End-Position End-Position 3.05
7 Dict=Injure Injure 2.92
8 Lem=convict Convict 2.88
9 Dict=Meet Meet 2.78

10 Dict=Communicate Communicate 2.60
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Table 6 Top 10 features of CRF model

He# FHIEA K FpRIL FHIEAE
1 E_=B-Attack B-Attack, O 1.95
2 B_,=B-Attack B-Attack, O 1.95
3 Ey=B-Attack 0O, B-Attack 1.83
4 By=B-Attack=1 0O, B-Attack 1.83
5 E_,=B-Transfer-Money B-Transfer-Money, O 1.77
6 B_,=B-Transfer-Money B-Transfer-Money, O 1.77
7 Ey=B-Transport-Person O, B-Transport-Person 1.72
8 By=B-Transport-Person O, B-Transport-Person 1.72
9 B_=B-Communicate B-Communicate, O 1.70

10 E =B-Communicate B-Communicate, O 1.70

PRt 2 I8 KBP2015 BTN, A SR 7E fiph % ) 4
45 Bl 526 R 48 Combine_Dict 1F 8 4R 51 A 35 14 1t
TTEAERIWT . AL ET 2.2 EAEERG]
S AY R ZHFREX R, R 7, P
2~6 MTESAZ AFEREEAE B, 5IAY 2w
1 f— PR A BN MO M RE RS2 ), S
2, 7R 8K ffi ¥ A HI Mk B 55 (sequential
forward selection, SFS)#% i UL4rAE 145 i) v ] 4%
MR WYL, SFS Bkl & R R AR e B —Fh
i SRR B AL R E A o S5 R R, TEH:
AR JZ T SRl 5] AREIE PhyDistance B}, PEREHE T
1.42%, 16 fish & 1] 55 A7 1 3T 1Y) 45 2 1) B AN B
) () ) BRSO RE S T DR U Bl SR AE A A R B
B I AR TS R 9 Gn <2 1 W] e 28 i i
SECR BT il i) <28 o R ES 4 ) FROR
Attack F 4l Transport =14, FH T fiil & i8] “ 4l 25

5K 2 TR <] R A A B R S AR, AT ARk
Y HIWr Transport F1F R hFh. AR5, dkgemA
FFE Dep, PEREAHES THAZ ML 1.62% . JRHTE
T, S & 1 A WA C R MRl e | e S
AT LR - 1l 3R 7 32 i & 1) BT A TR SCERR
fian, 52 LR BARAE G F 0 fih A i8] 51 A R E
fil ke LR AWM FAMF . Ba, A FFE Uncertain,
MBS 2 B (F1=50.93%), JRINTET, A F 0
AR MR B AN B 0 1R LB . AR SCZ R Zou
25 U240 0 5% TR L 4R S M ) A 7 555
B, #t— R mPERE. AW, $#1F DepDistance fil
NegWords Joikili it SFS Bk 4k & S B P
PUNRPERE . IR TE T, X PIRRRRAE S0 i A 21
AJZ X PERESR R A K, dn SR s il in A 21
LRHEE AT, gl A2 Mg, FILTESFS
L AR T | X AR, MR I A B

x7 EHEMHRINIRER

Table 7 Result of event realis identification

5 LR MO A FAFEATER/%

1 B ¥ N=) 49.24

2 J& 7 J2 1Hi + PhyDistance 50.66 (+1.42)
3 %7 J2 i + DepDistance 49.60 (+0.36)
4 JE A J2 i+ NegWords 49.41 (+0.17)
5 JE 7 J2 H + Uncertain 49.81 (+0.57)
6 FARJZH +Dep 50.31 (+1.07)
7 %7 J2 i + PhyDistance+ Dep 50.86 (+1.62)
8 FE A JZTH +PhyDistance + Dep+Uncertain 50.93 (+1.69)

Ui 55 PO RN MR T A2 IR TR PERE T 20 L o
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AR R RALFT CRF BRI, SR 5 Rl 4> A 2
AUZE IR, i CRF FE AR J 18 6 8 fik % 1) 1) £
LB TP 04 22 S b, 48 e kA TSR3 Y
ARG . BEXF RO ORI 55, 2
H AR SE 1) BN 5 1) -5 ik 1) B ) PR A
FRAE, 558105 T ANl R T A A TS IR, U3
e A LD PRI A P RE

SR, il B R BEALRT CRF ALY 45 5 2>
FIABZ MM, S B0 e DR B4 R AR
FELUR B TAR, 22l g 3 A DB 4R ag
2] J5k, FEXHEE AR S B N A AR £
B, LA/INGL A 45 R A R N S O . XTI
A FFR R R BN L, 225 A
Eahr o Bk W E T BT, ity SR
B BB NFEIERR R A DG, LAAR o S L A
BIPERE -
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