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Abstract

Event extraction is to extract the event information that users are interested in from unstructured
text and display it in a structured form. With the rapid development of social media, the amount of
emergency event information on the Internet has also increased dramatically. How to accurately
identify and extract emergent event information from a large amount of unstructured event in-
formation, and analyze the trend of public opinion on emergencies is extremely important to so-
cial security. In this paper, the Bi-directional Long Short-Term Memory (BiLSTM) and the graph
attention network (GAT) are used to obtain the syntactic information in the event sentence and
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obtain the intrinsic correlation between the event arguments, so as to further improve the accu-
racy of the event argument recognition. Multiple experiments on real datasets prove that the me-
thod in this paper is validated on public datasets and achieves a large performance improvement
compared with previous event argument extraction methods.
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1. 5|

RN, RARFIRKA, & REHE AT REIE ™ AL 2 F, 7 BRI S B It DLRDX Y E
R E L HOME A PAEMENE S 2 aR . REREMFREAMUSEAE 2R, THARA
R A7, b2 il ™ B G A R N 2 2 4P Ak e € TAR RS N RIM 7 2223 i 7)™ IR
B PEREAL SR P R, ER SR A A E AR R . T AR MK BT S SR
TR AU RAHEAHE R, TR R RS S R ey E

ACE I S R YIRS I SR BB A AR, K S il EUE SO AR5 R A R ST iUl I i
HAHER, LGRSO FERM, FrHeoo. oM el]. Sk
BOS AT A A R i SOME R I E, R B BRI i PRI Ay e 45 52 o B
REA, 2 AT B RS S A B U P EEBCR Y ORI SR 2 —[2] o SR BT BA oy Dy S R A A i
TEIRBI ARGy, SRR DO B At AR R E AR BT R, SRR TR 2 fe i
B HIRTTIF IR TTITR B A 0 ASCHIWE TS N AR RAFAFR IR, BHFC H R R F A
WIR SR P AL E, JEASS R .

2. XI1E

PGS, 70 A 2 T 45 M 7 W AR QUL C T VR AN 2 T RO e AL A 7~ 2 ik . Abn
SH[BTE S FABORAT TSGR FEERIPUE S S E 2 0 RAEST, AR ZREE . AOZURAIE LA K Sh R
SRR figh TR RN TCREAT 73 28 . McClosky S5 [4145 F A F il HUE 557 MUK A 70 il /L, s A Fd A7 5k T
ZIE R RME URAE R R R, DU S THE PR RE . Li 8[S]3 ) 7 2= T a5 AN S i c & A2y, RIS
I RN TG 1% TAE IR T Wl R IAANE TR e BVE 18 SR RS E AN AR S HE AT fil R
TR AR 70 A8 L 4 JR AL 3 B R AR AT 70 2K

LT I AR OT 5 S SBUEM L, AGE % T KRB TARERA U LR
ZRIRFE TRE, 1 HiZ eRe 7155, H AT CAEF I IISURIRAS 1) 2 B RI[6]. Chen 58 A[7]E Ok filiL:
90 238 TR 7 Y B AR il AU, 12 S0 TR — A T Bl A e g B, RN B R R (1 B AR
BB TEMGLT, REBMRa TEnnER, IFHSHNREZ A0 TERE. Sha S A[8]5EH —Fb
BIiLSTM FfHLE M 2R, 12 RF ] BILSTM SRHA) 52l OHFAE, FAIFH CNN FRECA] 7~ i) Ja) L
TXELR, SR TFALF A NI ACRE. Lin [9]5F NAEXREA S in] gAS {50 T AT Sk 384 56 13w
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IR AR E R &, FERI 5K EZ R SRR T [ 8 R PR SRR A . Yang [10]55 AR
T AT PONGTE SRR ARELE, AZHESLE S — M SRR ) S e UL DL R — 2B e b i S0
(757 FRATTHR A S AR Y e ik i) il RS A8 b IS ALk, v e TS FH 0 2 1 4 SR AT 4
B Behh, BATTHRAE ) EE A 0 0% R B R BEAT IR, TR iR TR e IES O RE . Zheng 4%
A[11]38 1 7 Doc2EDGA MY, & LT —ANFAHATEHER, Joxf FAFREATATIN, IR —5E My 34T
IR, Mgk 1 R R IR .

FEUMERFAFRTTIRB T ik, AR RORUER) T Z M2 RS 2, 120 T A8 o Z (a7 AL A
BRI KRR, ZAE2FEFFR IO IIAER B FEK . A SCRE Ll i, 32 B A A X KA 1
AP P 28 (BILSTM)ZR ) 7 ) B R Sl SUE R, IRl B R IV (GAT)SREF A 18 0 2 18] HI K
FFRZ, BURMEATT AR LT X TEsess,  PUSIE iR R A AT 1
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Figure 1. Overall architecture diagram of BiLSTM-GAT model
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3.1 EFEX

KR TeHEUE SCAFFIRREAE S, RA BIO JPAREERATIRE, OB TRRIRN “B-X" ,
“U-X7 0, €07 o Hp “B-X” AR FRRITTRFTTEMFRET SRR T X B B IXABRE AT
e, “1-X7 FoRILIC R FTE IR FE 5 P8 T X R I B2 IXAMRE A I B, O FoRII2 bR
FEFIH e T B KRR e RE N P, T, L, i P (Participant){REFMHFNS 5%, T
(Time) X E 1 & A A, L (Location)f 2 F4 & A it o

3.2. JAHRAE

AU ALFH BERT A SC ISR AUAE Jyial ik N2 - BERT HH ST TRV ZRA LR I XU 1] Transformer #4
, FEYEREE B SO R R F 42 1 B 55 DA BB 10 7 AT IR, RS 1A 15 1] i R R DA & A1) F
LR, ETFZBERESOIES ERI A,

KN F) T 450 WordPiece Y14y G, 1EHA)F AR EIMARFRARIC[CLS], 1EA) 7K B IR AR L
[SEP], Hilt, ZEMARFS = {1, 2, 3} nACRFIIMKE, 1 BERT %A LLESA], BIE=7,
Token Embedding: RI{&4: & X id )48, 4F—> Token Xt —MAl K ; Segment Embeddings: #ric i A
f) Token &J& T-6) 1 A ifj2f) T B; Position Embeddings: HA&FriCEE—4 Token MG E . K =/ A&
o AR NS 2 BERT (AL E ={e,€,,-.e,} , £id BERT iB/SAHIT = (= h™ - e}

3.3.BiLSTM &

BILSTM fE 11t ] MR AP A 7 2 TR B SR ¢ &R, 7R SCAR AT RRAE SR IS, 7840 %
FE R T SCAHT G SOAS B A AR ELEE A . @it BILSTM JZBEAT 4 5 ] LX) 7347 A FT )5 LA R M F
AT S22 R SUE BARAT

BILSTM L2 i t I ZIMIHINIA X, » IRA C,, IR 4RSS C ., BERSh, BEITf, 10
12070, ST o 4. E I 4H MRS 45 B I8 S A AZ T A5 B RS X 5 SR ZI T SEUE F S B AR
DIMEIS, TCH IS SR R 5, JRERAN IR #R 2 B2 RAS hy o # BERT Zmfd /3301 T fA
F| BiLSTM =, A (1)Fw

h, :[LSTM (™ );LSTM™ (™" )J ()

34.GAT E

GAT 1 I AR W 28 Al i AR = iU 25T E B9 A 200 & 15 fOW B AL, (45 =5
SR DASR B B REAS [ 245 R A4 A JE ) TG 75 4 BT R A W [ 254, I 2% 21 B SR SRR o 2 1A (A B
WAF KRR (AN, GAT il i HE S IX B el H VE 2 Re s SRR I AU RRAE , DT RE S R AR s i, {8
FFSE IR 44 BILSTM BZMAS GAT th, i A —4ITUSRHE h={h, R, A} . heR", 3
BN T F ARG TR SR SR A TUARHE, 1 = (R R, ), W eR¥ ff

BRANT A — M EESHEHET S, SHW eR™F, SRIGTER IS4 AEZ 1P
=iz a=R" xR" > R:

e, =a(Wh,wh) @

N TR RBCER S R AE T LEE, 51N softmax 3T 1 AR = j 2EAT R4
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a; = sofxmax (eij):& ©)
Dien, BXPE
i FR@)MEB) A, HEHAG P e B EE LI R
exp( Leaky ReLu(a" | Wh, [Wh.
o = ( ( |: H J:|)) 4)

> exp(Leaky ReLu (éT [WﬁI “Wﬁj J))

I FRISFAR B T IR E BN F T R 1A R R D R A R LU SR TR T A K R -
hy = o{ > aijwﬁjJ ®)
jeN;
9T g ATERIHUE S AR, A KNSR R IR AT ASR(8), ARG R K P EEE,
SR B B 24 LR R B, 1B At
K
K=

ﬁ;za[iz agwkﬁjj (6)
K 1 jeN;
3.5 WitifE

SRAFRENLIZ A — R SRS, TR e gs € — A AN BEHLF UM DU T, 00 55— Al
BEHLF 9 IRER A3 A o A SO CRF i AARES#8 , CRF ST GAT KIS ZH05: 21 3 FURRZE (0 B3 4341

Mt E AKX T
L(W.b)=3"log p(y|nW,b) )
G SRIFARE T A, MR KSR TP R TR R, A8:
y" =argmax p(y|h;W,b) (8)
yeY(h)
4. KU§

41 IWIFBRSHAHLE

A SCSERGFRES40R : CPU A Intel Core i7 8700K, GPU A GeForce GTX 1080ti, P47k /Ny DDR4 32GB,
FERIFEE N linux 64 1 %45, pytorch 1.5.0.

SISO E AT BERT T ZRAE AL 3R( 4T, 1] iR [F] FE4E S dbert Jy 768; RFAEFZIEUZ, LSTM
Kk oo HCh 256, GAT BRI K/ANA 5, AKREUEFE A Adam, SEIG %% S] ]G40 0.002, SLE6 5
A Dropout_rate = 0.3, #8072 A A 1k 005 KUK o XSRS EAT T 5K {E 4 200 4> epochs [ IlZR Y
N3], R TS 10 A epoch YIZRR, BAEBUREBA WA 1S, LRI,

4.2. SKEHIES

AR AR B T SCR REWT FT AR e [ 55 e A (1 ) 5 9 8 A LA Ja AR N 2 73
2N 5 IR R BT I b SCR R A TIORE (CEC), 128 3605 332 R R FAHERE, B 4M.
R KR B, Bl AR FEI]

4.3. TR IEHR
AL AF AR % (Precision) . 7 [0 2 (Recall) . F1 1 (F-Measure) K 3P4 254416 70 1R 591 B 28R, Precision.
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Recall. F1 & X 41(9)~(11)Fr7s:

.. T
Precision =
TP

Reall =

_ 2xRecall x Precision
Recall + Precision

4.4, FFELSRIG AR

N T ERE TR RFE A SR B, I AR EAT X LSk G -

DMCNN: #-TF 3182 WM T EMH 18 T61RH
JRNN: FEF X[ RNN A 31T 3418 e iR 1 .
BiLSTM + CNN: {#f BiLSTM 1E 4 L F 30f5 5428, FF CNN #THRMER &,

Wl

Doc2EDGA: T4 & L F A HAESE, i F = A Transformer #7843 47 SEARGmb

7 AT F AR TR

AT ) BILSTM-GAT B 5 iR SR /E CEC Hudfi £ b AT XS EL sk,

Table 1. Model performance comparison
e 1. fREVEREXTLE

)
(10)

1)

A SLHL SRR T

IRZIEA [ A

HeEBnL 1 frox:

Model Precision
DMCNN 0.672
JRNN 0.682
BiLSTM + CNN 0.681
Doc2EDGA 0.711
BiLSTM-GAT (A& J51%) 0.732

Recall

0.648

0.657

0.691

0.690

0.720

F-Measure

0659

0.669

0.685

0.712

0.720

SEOG A5 BRI, A SCHE ) BILSTM-GAT #AU7E Precision, Recall, F-Measure =N J7 T #1G AT R Tt .

XU GAT REM AR S AU h FAF IR T A TEIE IR AR R, ER T8

5. B&

T HRR

ASCER X FAR TR AR H T BILSTM-GAT 84 . B (il BERT VEMIA RN, A O
T HERR; RRIEIE BILSTM JZ 3845 SO A 1 HI )78 SUE BAUR F1E XS S 2R8I GAT )=, 3k
SR PR O Z AR EARAE R R il CRF ESAF R e T albriE . £3d 52 AT X L

KOG, ULMIASCH R RERS A ROt BT SRR T IR PR RE .
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