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Combination of Dependency and Semantic Information

via Gated Mechanism for Event Detection

CHEN Jiali, HONG Yu, WANG Jie, ZHANG Jingli, YAO Jianmin
(School of Computer Science and Technology. Soochow University, Suzhou, Jiangsu 215006, China)

Abstract: Sentence-level Event Detection (ED) is a task of identifying and classifying event triggers. Existing ap-
proaches mainly use sentences as the input of the neural classification network and learn the deep semantic informa-
tion of sentences. Base on the fact that the dependency tree contains rich syntactic structure features for more accu-
rate sentence representation, we use a Bidirectional Long Short-Term Memory (Bi-LLSTM) to learn semantic infor-
mation, and use a Graph Convolutional Network (GCN) to learn dependency information. To concentrate more on
event-related information and reduce the interference of redundant words, we add self-attention on the Bi-LSTM and
GCN respectively. Finally, we propose to use the gated mechanism to dynamically fuse semantic information and de-
pendency information. The experimental results on ACE show that the performance of the proposed method reaches
76.3% and 73.9% in F,-score for trigger identification and event type classification, respectively.
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K2 FAAEERE

. fiul 2 35§51 NI SRS
P/% | R/% |F/% | P/% | R/% | Fi/%

Cross-Entity | n/a n/a n/a 72.9 | 64.3 | 68.3

Cross-Event | n/a n/a n/a | 68.7 | 68.9 | 68.8

PSL n/a n/a n/a | 75.3 | 64.4 | 69.4
DMCNN 80.4 | 67.7 | 73.5 | 75.6 | 63.6 | 69.1
Bi-RNN 68.5 | 75.7 | 71.9 | 66.0 | 73.0 | 69.3
ANN n/a n/a n/a | 76.8 | 67.5 | 71.9

GMLATT 80.9 | 68.1 | 74.1 | 78.9 | 66.9 | 72.4

HBTNGMA | n/a n/a n/a | 77.9 | 69.1 | 73.3

HNN 80.8 | 71.5 | 75.9 | 84.6 | 64.9 | 73.4
JMEE 80.2 | 72.1 | 75.9 | 76.3 | 71.3 | 73.7
Ours 78.3 | 74.5 | 76.3 | 75.5 | 72.4 | 73.9

WEAN, 223k R I AL X o BT T S T
[e] A9 A o T AR AN A RE S BIMAT (7 B L b A o) 22
W Xk 2 A A 55 A AR Y S A R L RE I 5l g1
a4 {5 B 8l

(1) TTENLEIA RO AE B SR E B3
BEE EEIEE A Sk B S5 M A EEE
KL AT R T2 A AT 55 B PR RE

4.3 BEENNHBER

AN B AL A3 0 s 0 B0 R OR O
SRR T, B it 5 2 e 5 AR i
() P8 AEARL B LA 58 A58 78 S5C v 2] 4] vh 5 344 DG g ]
PLgl &7l 10 23k A I HLE Sk ), ] A
RZE A 4 s, NE T AT L ik % 6] “ arrested”
A killings” 15 73 f i - 2 W1 A 1 2 07 BLHI AT OC 7 3
filt 1) S AAT: 55 1 S IR . YR, 38 I < police” il

%

o 4 %P - '060 %001 {6/
. . e,
@ U G % %4 0 g %

©
police 0.0898“0.0898 0.0898 0.0898 0.0898 0.0898 0.1055
have

0.0899 0.1069 0.09 0.0899 0.0898 0.0898 0.0899 0.1007
arrested 0.0926 0.0888 0.0888 0.0905 0.0889 0.0887 0.0888 0.0888

2,

four 0.0904 0.1052 0.0908 0.0906 0.0903 0.0904 0.0907 0.1052
people 0.0891 0.0982 0.0891 0.0891 0.0891 0.0891 0.0891 0.0977
n 0.0904 0.1057 0.0907 0.0911 0.0903 0.0906 0.0908 0.1054

connection 0.0908 0.0911 0.1087 0.0909 0.0908 0.0907 0.091 [0.1117

with 0.0897 0.1024 0.0899 0.0899 0.0897 0.0898 0.0899 0.0988
the 0.0898 0.101  0.09 0.09  0.0897 0.0898 0.0901 0.1027
killings ~ 0.0906 0.0887-0.0887 0.0899 0.0888 0.0886 0.0886 0.0888

K4 Bl 1 AT AR A R AR

“people” 1553t FH X 52 & , 7EMRAE B, “police” Al
“people” 5 fili % 17 “ arrested” 5 1 A i L £ W] A R
FIHLH B8 & T B XHZAT 55 5 Bh g 3]

A AR SCRI 23k B iR LRI AE RS
BUHIHEAT R, 22015 AN TR Sk 0 A e 2 L
ST AERANE 3 R, £ 3 B BORTETE X ERR T
2 L AE WA LS [ Sk B0 25 R (Ao
FORKME A EZEOLEHED . B T A o
B3 [ I HLE 2% BELSTM & & By 78 Jl L (5
JETE BELSTM i 1 22 3k A 1= S AL, P fe
1T R 3X 22 B 223k A T & 0 AL FE R 8] 1 - 25 1)
e S B 4] T R 44 BIELSTM 3 i 48,
7 BORE A A 2% B 2ok &, R R T BiRLSTM 2% 2 4§
fERIR . £ 3 T B M TEARAE R 7 i IS
) Sk B B L PR . N2 b Bl A5
£ GCON W 2% b fff A = 3k [ i & T L B fk % 5]
PUNR SRR R 5510 F ik 8 s . X%
B GCN fig il it £ 3k @ 1 & AL 76 A 7] (1 % om 1
23 (] v 2 3] OR [ (14 ) - 2R 7, B DG ) o i) S el
I RU] B 57 fip A T LA Ok 0 M S AL 4

=3 BAFENNEAELNEN

fiih 2% 37 R 5 ERUE I e
P/% | R/% |F./% | P/% | R/% |F./%

WIREN

Att-Ocpirstwy | 78.7 | 72.9 | 75.7 | 76.2 | 70.1 | 73.3

Att-1epstwy | 78.3 | 74.5 | 76.3 | 75.5 | 72.4 | 73.9

Att-2ast | 77.9 | 72.0 | 74.8 | 75.9 | 70.1 | 72.9

Att-3pastw | 75.2 | 73.3 | 74.3 | 72.6 | 70.8 | 71.7

Att-1(GCN) | 73.4 | 74.9 | 74.2 | 71.6 | 73.1 | 72.4

Att-2(GCN) | 75.6 | 72.6 | 74.1 | 73.7 | 70.8 | 72.2

Att-3(GCN) | 78.3 | 74.5 | 76.3 | 75.5 | 72.4 | 73.9

4.4 [HENHIKIER

ASCR T T BLEDE 5 A5 B SIREE B &
56, R AXXPIAAE B 0RLG  XEEAT T R
— PR LR S IRAF RN PR O — 2 T
FERLHI 1 RN SRR R ERE, Bk
AL AT T AL 7 3 0 ik & 30 R 500 5 = 28
SrRMTERE Y T R XL I HF (4 4R
0. 4% F 0. 3%, X FRE Y BT TEHLENA R T
W SUE BRRAEAE B Rl A .
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x4 NENSBEE

fih & 37 R 5 E U ST s
77k
P/% | R/% |F\/% | P/% | R/% |F\/%
Prez 75.5 | 76.3 | 75.9 | 73.2 | 74.0 | 73.6

[T¥EHLE | 78.3 | 74.5 | 76.3 | 75.5 | 72.4 | 73.9

4.5 BXRTHESKRERT"AZNEER

Oy K s SR 7R T3 vk S RAT R O 5 19 BLAR:
T AR 353 08 i SO AR MRAT 7 15 B g S7
i o o3 M S BT L R 2 4 A BRI R PR RE

BN FRTEE k5 IR TR B
FOFERE . DL BI-LSTM Jy Bt O fih & 1) 503

FFA LRI F G5 AR5 74. 7008 71.6%.,
FEZIEMERL R 0 - [ L, Fy A ) 2
Tt Ak ®] 75, 3% M 72. 7%, R A SC3%E A Self-
Att+Bi- LSTM BRI Ry i LR R AL,

WIERRER £ 5 Pl RN TIRAF R R A
vERe. TEZ2k BEEIALENE 30 GCN T, fil
KA G F AR R0 Fo 53913k 5] 73. 1%
70, 3%, PERE T B 45 UL S K A2 G R
Jiik . X R Z K [ EE LS BE R B E S s
B SCH RS R AEAS B, ) I 56 1 2 4 op ok =5 46
S REERMIAGE. i, ASCEHETFZLA
TR JIHLEN ) GON AR KA R R AL,

MEMRG(BUNRTHAENMKERRIAF XS
&) ROEEATRRT WL TR, 1
i Tl RN SRS RN AR B PR RE . Rl
B 5 WAL LAE fih 2 i8] PR RN S 2SR 4 24T 55
F, {HIEERE] 76. 3% M1 73. 9% . X o0 #£ W iE X
Fom SIRAFFR NG A 0] LU B 745 A B SRR , B
AREAR TL = R R AT 55 M e

£S5 BUYRTRE KERTERERAAEMANMELE

fink %2 7] 53] LR SID e S

77 ik
P/% | R/% |F./% | P/% | R/% |F\./%

Bi-LSTM 76.8 | 72.7 | 74.7 | 73.6 | 69.7 | 71.6

Sell-Atc 73.7 | 77.2 | 75.3 | 71.9 | 73.6 | 72.7
Bi-LSTM ’ ’ ’ ’ ’ ’
GCN 69.6 | 76.3 | 72.8 | 66.5 | 72.9 | 69.5
GENF 70.0 | 76.6 73.1 67.2 | 73.6 | 70.3
M-head-Att ’ ’ ’ ’ ’ ’

Bh A A 78.3 | 74.5 | 76.3 | 75.5 | 72.4 | 73.9

4.6 FHIRSH

AT X S B 4
PIELL IS,

(1) BRI A) b A ik & 18] L fish &% 6] Y
FAR LTI o AR gl 2 b fighting” oA fil &
i), F Sy “ Demonstrate (7R &) 7 . {H B %1 i 1]
H:fih 22 1) 5 26 R < Attack (I )7, H 35 2R A
TE TN R th A S 1F 25 8 05 “ Demonstrate” , filt &
1) A “ fighting” (1) FE A%, BE R0 5 2% > 21 fish % 17) “ fight-
ing” 1] DL 4325 S FiF 25 “ Demonstrate” . A Ok if
FErp AT LSl S8 TORE B A R e i O
i) ] 1 1 I LR

5] 2 Secession by Iraqi Kurds could inspire

PEAT T 08 K B iR £ B

Turkey’s rebel Kurds, who for 15 years have been
fighting for autonomy.

CPESC: PHRL s PEORFE N 70 R AT RE S Uk +
HHEREREREN MBI AHRESIEC A 15
FET D

(2) HBERLR BB 0t 48 75 AR O A 4 m) 9
REXT = (R S AL E W 43 2. el 3 b, i i) Ry
“this”, =} 257 4 “Transport (3T %) 7, {H 45 1Y K fg
WU 1 Ak & 3R < this” , J5UPR TE T 5 B R 4 E Y
fFRE D, P ZEAR BT, AT LLE & H) )
TAEBH PRy R SCfE B B 2 A 1 9 RS )
T R A 09 BT SCHE SRR B Bl S A AT 55
AT B T S5 R R AT 55 1 PR BE

5 3 But this is also conditional on police ap-

proval.

GRS H5X 2 2 A5 BB O #2517 O

5 REERE

Ao R kT A TEE I ALE B BI-LSTM
53T Z KW L B9 GON M 462 2] i LR
SRAF R LR 2 o] 4] 1 i SRR B S R A R
FIN SC T B A b Ry SCHER] ;A TR R RS
WRAFAE B AR A T 42 B ) 3 25 il 5 1 SRR
SRR . SR AR R AR IR Ik e
PERCINATE 55 B BUAS T B O PERE . R SR A T AR
R R A TR B R SCfE B AU A TR B R SO
SCER R TR A AT 55 O PEBE .
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