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Abstract

Event Argument Extraction (EAE) aims to extract event arguments from unstructured
text. The Encoder-Decoder framework is a common solution for this task. Most of
the encoders in previous studies only receive plain text information, resulting in weak
generalization and remote dependency processing capabilities of the models. To this
end, we propose a new event argument extraction model incorporating syntactic in-
formation. Firstly, after the text is analyzed to obtain a constituent parsing tree, the
part-of-speech tags of words and the syntactic component labels of nodes are encoded to
enhance the context representation ability. Then, we propose a tree-structure-based at-
tention mechanism (Tree-Attention) to assist the model to better perceiving structured
semantic information and improve the model’s ability to handle long-distance depen-
dencies. The experimental results show that the method yields better results with the
F1 value by 2.02% compared to the baseline system, which proves the effectiveness of
our method.
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1 58

HWBCE — T B RIE S S, BENIES ORI S FEEE R
RS FEAEERA B E R BN 5 - BRI FE R E BB TR R, T
HUZERZ U EARYE S RIS E T R AESR, TN ERE R AR TT .

WNTEHEEWMBPUES MR, B EBESIFANERIESREE R - §lWHsi et al
(2016) 1 T Word2VeclERRR A EERR, ZTIERRER —ERE FREFME L, HBEH
TINGE O RDBIFRS], HAr2E>] 2 58E UE BB AR - Kenton and Toutanova (2019)#& H
KIBERT & & iR B AR T MR T Word2Vec K& M BRI, MRS NRENS B {F b2 ) 2 2 /15
B, XtEBRINHEN ZHRESEAZ — . HFEE ZEHEELME LM, §OE
Bz, SEGZHRENESS - B — S XBPmbEE RS A, ST EIIROEE T
BIRGS - BFanRt SR F R —MEE R R, BT iR R AN REAR I b A B 2 A R AR 5
o RO EHERWEUNEEE SETHEHEZE ML (L et al., 2019; Chen et al., 2015)Fi#
Y22 M 2% (Patchigolla et al., 2017; Zhao et al., 2018)KSEHIRY, XELT7{E RINAENG 22 >] — LK
JZIHHE, B2 RIFERAEZ A RE 1555 Aoz R B MR b B E 7 AN T ) ] 3

NS LR, ERER R RIRRE ST, ARSCHR AR o AITE R PR BRI AEZE o B4 f)
£ AT (Cross and Huang, 2016) (constituecy parsing) BEMRIEZS ERIF]F, 8T HA)FHIME
EEEMAER LLGAMEE B, BEW N MRS R E F B MATEIE UE R o AR 30E T Tree-
LSTM (Tree Structured Long Short-Term Memory) B B A)VER 11T 4R D B\ Encoderif |
FHIEH THHEZ IPLH] (Tree-Attention) BI04 > W LS R SEFALE

SR AL E LT = AU STHR:

o BFE o ENERRNT FILE SRAE N ESMEAE, 5 BO IR AR SRR 5 VA RR AN [FDRLE (1) 7 B
TN SCARHATIRIG, MR IR SORRIR, R (LRE T ;

o MM Tree-LSTM, FFH&H THEIES VLS, HHBNEETUEA A A AT I B SS I FEFE, JF
Bl A 7 SRR S TR G, SRR AR . FHmiE s T EER
THEX HIRER

o %77 RIECCKS2022 Task10%(HE AL R R, M AEE B EHFEZMBFUE
R TEEL R 2.02%, UEBA T AU 77 ZRVE R0 -

2 MXIE

ISR TR 22 S B CRRARHA R EZF LU JLA - Zaremba et al. (2014) 52 H AOPEEA
22 M %% (Recurrent Neural Network, RNN), #Z R P XA ITITE, HETCNN(LeCun et
al., 20158 FIF A LI Hochreiter and Schmidhuber (1997)# Hi KA HIEIZ 4% (long
short-term memory, LSTM) JERNN AJ—Fas &, @5 A7~ “HH 1R s s 1 g5,
1E BRI T IR N £ o WA KL ML (Bi-LSTM) ZLSTMAILALh A, EidiE
RN T7 AT B BE B R, GBS PRSI R T TR A, T ET 2N A
Tn 2 IR AMESS (BT Band i =7%, 2020; $E5F et al., 2019) - Kenton and Toutanova (2019)%2
HEFET I 4EBERT (Bidirectional Encoder Rep-resentations from Transformers) HJHE
28, MUBEWRIFHIRE /A REER, LREFHMIZHE2RNER, FIEIENHERES
fJEncoder (i et al., 2022; Zhang et al., 2020) -

WEREGERWMBOTE, RAEE L2 TEZRZANXAZAMEEER, mMiX—2E
B OB S5 AR S B 2 B 4 3 AT B R A (L et al., 2021) o AMUEZE Z B R R A
e, BUHERERBNFHERZEHEFEMERME . Xu et al. (2023) BHAH T ZR KT
BEREMRR, BN 2 S FEA I ZRERS , 185 T AT APERE -

TEE BRI ) T A AR R, N ERWMPUESE —E MBI - Ding et al.
(2022)FF W R ERE R Z BIPEER, #H T EXABATEMNE, EATISHKREGFT AR
SRABZARMERE, DREEFEZMBA SR ERER TIERE, FRFTSF
FASCAR BI85 R 05 B;Sun et al. (2022)RFAIHELE (5 B.5 i &4 LR IR A ES (Named Entity
Recornigtion, NER) #5& 7R, A THRMAIIERE, WA T aRNEE B A B TR 13k
T;Veyseh et al. (2020)Z T E #2852 T SemSynGTNEAL 3853 | H 7] F B A)EEAIE UAE

OFE i SC S AR A BRI E B LAk B
LB w] AR A R 7 S AR

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
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%,g%ﬂﬁﬂiﬁmﬁﬁﬁﬁw,%%ﬁﬂ%%%%ﬂ%ﬁoKI%%IW@%N%@@%
FTHCBE -

Tai et al. (2015)% A#&Hi T Tree-LSTM, SHRERILSTMAHE, Tree-LSTMHIE: 1™ HICHR
BET =T, BRI Tree- LSTM # T ] [a] 2 F0LH MR A B BB KT B e 5 Z M R 1Y
THICHPIRE - 75, Tree LSTMIHA Z 10811, 20 A N 2 B Hoc 81> 7 80, X f#
5 Tree-LSTMA] LUGEEEMEH N 17 A IRBUE B« X PR TY S5 40 BERS AR 17 b RF AL 0 ATE IR B
SURTE L FRIBH

3 EFENSHE

FEARTICH, RS RN — B OURS = {wi, we, ws, ..., wy } ALK — B AE NS4
WIAM = {m1,mo, ms, ... ,m}, TEIRMZXHICEAF AR - i OV IRIETISE € S
HORE AL AR TT - B —BOURSEITE S B ER M AT LIS — e 24, B ALH
BEZRA LN, M IEZA - JORSSHRMEIA N, H HMB0ER 7B il
RSH

HHEZEMAFB U N =4 DEEHEER, RoREZEFRR TH/ES, B —
DN BAHNM; 2)FFEE, RRFAEEEN—LT0, RZ A E & shiArE
s 3)EMHFW, FRZEFNZET, R\EEFPRIAF, AR — DA YU BURE
B S 2 T A 2 A

ARG G R, B8 —BOURM — 1P E L, BEEZRERE: 1) E4ER
ERENE S 2) BHFEIEN ORI, 3) B GERER -

%0 f8 B A B #k0.13%, R99.97, LA HE
fil %100.19, 2020558 Ll oK & & ; BT
XA HAERAERRICE 3 B EECE, E R lE &R
&7, BIFEFETT, FEIFI0EERIEERE —iA
F)2.793%K120194E1 A LA -

B | TIUN SRR R R R SO A R G R
B | SCEKE

HFEhE | R

Bk | 4HREOKR

Table 1: HIEHEEF

A 11 FiHanLP (He and Choi, 2021) TEX SCAENT, WIMRAG SRR RS GVELEH - 10
E1FTR, RGUAN—BOUR, i iz ORI AL fER DL 1A 2 JE AR 4G R - 12T E
I AENERR B IEPTB3.0(Xue et al., 2000)FREHE, EHi, “IP"RRERFAEAF, #EEN
WAME (AR~ “I97%)  “NPPRRGIERE, FOET N4, VPRRShiAmE, F
JOIFE H BN -

Figure 1: B AIIEMENTEEG]

S FEMEIRE, BORRIRSCA NS = {wi,we, ws, ..., w,}, PHAZIEHEE DA, L5
RAND = {dy,do,ds,...,d}y, EHd, R A FHEHD F8AN TR BX N — 417
PEFRE - BTSSR A, “F~ “E W~ «pkr -~ <r] SR A 1R B3 P BR 4 B0 R RPN (AR
W) 7L CVV O (BhE) 7L VA (RIBIEAIE) 7« “NN (5B Z1H) 7. IR fbR i vE ] E
fEPTB3.0(Xia, 2000)FRFEMIE -

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
(c) 2023 HEPLFERFLHHIBEFTFTUWER
198



HEESY

FEZESH, MIANATFRAIREE S Z N HEA] - BTS2 BINR A U9 5 A4 #
], BAwEEa (IP) #EEEMRT A (Root) , MR FRISZIER S AVER N TR HA
FRIEERAER, BATEIP RS RIZ T T SRS E R EM 71 S B aERE - BRR), 78
E1HF T/, ‘TIPS RS TNP ~ “VPFINP =N Z 71 A%, X =MNaIERE S
RN RL T3~ “BEXOFOKAT R - & HILE R A RRE, BIP RS F 1 S FE R b —
MNP (R FIPT T R) o BRTFUIP N SN T T RS LR A E—E, 1ENEMFT
BEVAREMZ, TIPS AR S W N E AVERRSS, DAL . BHEURE B —MAEE
RN—DFAIREN, MERETAEMOSERER -

IR CCKS2022 Task 102 [H] 7] g il Ak i PR R 2844 2 28 il B2 ARV 14 B BSa e A o s
EIE - ZEIRE FER B AR EAR S, E£H4,0005FMEMTEAIEEAR, HREE923240
B, PH—EKIOREE2NE, PR FRERNIONNT . R, 3R EdE S LR
FEAE, BREURSEITEL, S8 L1MHLBIRI o RIGRE « & 8 st EE -

BAT aE ST BT o 0T, KM EHER SRS D RAEREEER AN
Al EIRER o HA ) ARSI A2% N AITENRE N AR IE , RPERR R L £ 63.13% 1) 4 1 LA
F022 AA% B ZAR 5 AR H A BB VESS. TA% R AIVEFRZE MBI M S, 79.02% A PR
REHIE,; BRI 12% B AIEFRE N TS, 85.75% FITH IR & 1A .

4 FERIRELR

A R S m AR AL RE T ML R R BE T, 3R tH— MR A A VAR FO A ZE R
BT o BATTRBERLA R A I DR AN A IR PR 8 SLAN R 2 [ O BR AR MG s R (L e, & T
AR5 3 57570 B R S
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Emb. Emb. Emb. Emb. —
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Figure 2: A TRAIHELR &

B2JE B AR BRI E A ] EEAFEI AN B 1) RIS A1 T 25 %5 B N\ SR 47
AT, AR B RS AIVERE ~ A PR & T SR AITERR RS o 43 IR ) VE BR S 0 R At B 2
I BMESHIFRERE AT EARE RS - 2) R 2 A RHAMA B 53 715 3 38 13 Tree- LSTM#E 47
Wi, BEE PSRRI EITHE E N Transformer Encoderf % A, 3 F) F Transformer
Encoder##iTE BRI H - 3) FFEE P HILE RAE N Tree-Attention P A, FIFFER IVLH], K
SRA S F)IE R ERSE A & P RIR R, FRRAE RS R 2 5 58 AP S BRaE A i s S AT R
&, BERARENFRR . 4) FHEZE TR EEIEEs 5 ) F RN, R A E
ZNERME, RABRSEAIILTE . RTFEMNARNPEZ PR, FE 5=
B gRig ~ YR LLS RS -

4.1 g
4.1.1 AV RAERRE R

FATR FABMESPRMERZOM TR A A VER ST R, HABRIRE—IREAN BB 16H

53 MBERIZFHNEMENERFET S ERRERENRE —NFR; SERZTFIAFRM

https://www.biendata.net /competition /ccks-nec-2022/

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
(c) 2023 HEPLFERFLHHIBEFTFTUWER
199



HEESY

TER—MIRENE - BETE, EEHMFFH, B BaERE “S-PN7, “UKA[/R7 =4
FRFENEIRZE 2 AR REB-NP”, “M-NP”, “E-NP”.

BRI R AERRE 5 B TR S, HF B TREVLEI IR, 2 JE R SUAR — AR
NBERTHIEIA, St EEINATERRNH = {h,---  ha}, H € RV, WRTRF1HT
7N o

{h1, -+ ,hy,} = BERT (2, z, ;) (1

Hef, o WAITRIF, o Se 0BRSS GRS, 55— . B0 FREH
EmRNh € R, iFoRmENEERE, LsKa*K-

4.1.2 HEHTTree-LSTM )] M g

AT AR T Tree- LSTM B H A A MBI B 7 FVER BI9RES 77 28 - Z TLSTMEIR Jrfid 75
N EZEHN-ary Tree-LSTMAChild-Sum Tree-LSTM .« HXFILETF, FiFE FT4mbs pom op bR T i
FH AT DT A FEGERE, MEE N TR SRR E SR ZER . BT IORR
ZREME, SORAERBNT I B 45 M 1R TE VAT B N-ary LSTMJZESK BRI ZK SR A Child-Sum
Tree-LSTMF J7 158 il AEVERT AT 4R 05 -

S5ZGHLSTMAMR, Tree- LSTME EHIAIT (i;) ~ BEEIT (fr) ~ WHIT (o) ~ il
fCRTT (¢j) DIKFERCIRSR;, (BRI Tree-LSTMIEEF B L FR BN — A L2 F 45 s 19
FECR SRR TTRESIER - T ik RBE B ER BRI R R TR E TR, Tree-LSTMHY
TEER BTN D T S B R T« B Tree- LSTMIBIA AT & — NN T~ — i
[T~ —PMERITRESMEZ BT -

~—

Figure 3: Tree-LSTMA#EA! 4514 &

Tree-LSTMAIZEHINE 3R, RNETFTHESLLSTMAVSMEIEIFA AT, Tree-LSTMAE T 45 F
FHBESR ST BRI DR VTESE, FNEE R RS R LEE . EEEN T AR, 2T A
Hj, EFETFTAERERNCG), HIRE e, FBERESREH A, - T80 AR YT
SGHEI A LT R T3 SRR & RS (e OG) - M TFBANFT & € CHEERET —
MR, DEHAEE T AN —aER . B0FT Sk € OGRS TH HEUR T4
I A A R T S IR A RS by, B2 sigmoid M EBIE R BN E (E £, T
(VNS

fM:UOW”%+UWMAhm> 2)

WARETE 7 AR e R ZE, MATTESENHRMEEIh;, RIER; FYF S8 Az, R E
NI TE A G B s RSy, 2 SRR B A S A AR S0 2 A7 RS, Bkt
BAFIT:
hj= > h
)

ke(d
u; = tanh(W(“)acj + U(u)ilj + b(u))

=t 0ui+ >  fixOck
keC(5)

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
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7 EH T TR 4 7Y S B A\ M T T SRS RS 2 ATy, TSR TR B, FhET Y
RIAARRSB R T S R, TR ARXWT:
Oj =0 (W(O)mj + U(O);Lj + b(z))
hj = 0j ® tanh (Cj)
HA, oK rsigmoid AL, 1t sigmoid bRECRE W] B FIEUEEHIFE0- 12 18], of SARFRFEFERS
RITCEMT - WHIU ] %> IREFERE, oA T TRIRE, tanh A I0E REL -
VR4 453 Tree- LSTMEZR G i A0 AL S A)TE R AN 42 5 1R K A 8 1 SR R R 475 B

ZH, DIESRETIG S AW RGN, I HREB X 7 A — SUR AR B HIRE R R - BARiT
H R FR:

(4)

h = BERT (concat (hy,, h:)) (5)

%* concat RARNPHEIRIE, h,, WA AIER BUE GRIR, Ry TR A V3 98 0 SCARE SR
7R o

4.1.3 R REE S HLE
R B ER R AOTE A, BATIRE TR AEE IHLE] (Tree-LSTM) |, @K IKIT
BACF AR Z BRI, R o BRI SO A B Aok« Ht A BT -
HAEETEEBEIISEIF, MARES =D AFZHREMEERGElq, k, v,75 5 hE B
2, KBAEmEMNERE . B0 XA ERRE BN EHTAPEETEMELE, 7R
Fsoftmax 7 V3—1k, WHRIEZ N FI N IG 2 5EE, &5 5 [EHFEHETRAE] Attention i
TTHEER, BARITEW IR

. q- k"
Attention (g, k, v) = softmax NP -V (6)
Hrrd, A A 2R -
(1P e (2] [ve] =] 3] el K] =] [

=2 I A (K

(1] [x][x][e] o] o] o] o] [o][o]

1 [1][x][o][o][o][o] [o] [0] o]

(el (1] (o] [o][+][+] (1] (o] [e] o] o]

(] (][] [o](+][x] (1] (o] [e][e] o]

B [+1{e][e] [1][x] (1] e][e] [e][e]

B8 (1] (o] [e] (] o] [e] [+] [+ [][3

B ([l [e] (][] (][I 1]

& Il eI [ H][

& [0l el o] el G [ ][]
Flgure 4: MaskEFERE

Tree-Attentions;g fE{E B NHLEIF, HII— 1 Z4ERiEHE (Mask) HFE, FEETEIFRS
S5FEBNTTE, OFRRASE o MaskHEFERIE S AIEMPILFRRBRFE, BRHFT
FAN, BT NS 5H A AT ANERNITE . B, WE4R 7R B E K]
RHIMaskFEFRE o Tree-Attentionl 4 B A N 421318 Y A2 B JZ Transformer Encoderfi[ & X,
i M 4273 Tree-Attentiontt B G I &Y, A AR T IRhIE T A 276 XY InA @&
5, HANHORE(E)Z RIAIEL .

h=XX+(1-\Y (7)

4.2 R K%k

KR L E T ICBE s LR R HITRE, DERIAEAMESLTT. ST E
A, BAIRIARAD2EEE, FiE LR ER RS R —gmEd, BRI HES TR
WAL EMERAE - TEITRW IR

™ = o (We - by + 1) (8)

P = o (WE - hy +b) 9)

%’:Jr:EEPiJer& Eﬁj:%m%% %‘ 196 - 5520700, We/RiEE, rPE, 2023fF8 H3H £5H.
(c) 2023 HHEPIEEER FLZE B
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Hi b AEINERETR, s- eERFEMERLE . p O Hp ) SR FRFEANENESR
KAHITFIEAE AL B AR . WHT2ESIZE, oRRE, o oiERE . %A%
H bR En R R

loss = — Z rl(s’c) log (p§5’c)) - Z T§e70) log (pz(e,c)) (10)
i=1 i=1

B R CARRETIHKEE, PO O 5 B R R RGE S E R E6R5 . ZJE B DUR AU
FERAMBOEFES. 1) B ETNGEE T AR 0 B e g g, K E RS
AR RS, )BRIGMNE Y JFRE SR E el %% R A B2 g a1
B OHEZER RIS, FEEREEE.

5 LRS54

5.1 VEMTEIR

TESE G B, R TSR H BCF 8 8 RS T % (Precision,P) ~ A [H] #(Recal,R) - F1{E(F1-
measure, F1) AW SR ZRMMAOR, MTEREHFEZRRE EITEP. REFIE, A
IR T N 2R -

?:1 TP;

Pricro = 11
mero Npredict ( )
n TP,
Rmicro - Z;\_f;old . (12)
P R .
Flyiere = 2 - micro micro (13)

Pmicro + Rmicro

HATP R FiRE M ERTNIEFRIEE, Nppeaia D FTE TN H I EREE, Nyoa
RITH EIEREE - BRILZSN, TR TR R SIEE RN ER 2B '’
1EH

5.2 LRRE

AR SLGSAF FH IR AT 2578 S 12 roberta-base-wwm A E N A 19 IS ZE I —ER 4 « Tl TIRTE
BRI A R RIMEREIX BB S - RRAIKA512, [ E 4K EIAET68, mini-batchi% &
N6, ERIXECH20, KAHAdam LA PA2e-51) 2 S AN - AP b A IR 0L, &%
ARG K 7~ it dropout R RENLZE K — L4 5, ERAVELHIN0.5 - NH T 75 Tree-Attentionit
FE A [ AR & R H, 2R0.5

5.3 XfHLEEREY

TR R AR B ERMBOTES ASOTENER, AR T LU AR 475
H.:

e BERT{Bi-LSTM+CRF(Jiang et al., 2019): ZBEALKEE H R Z ZEUE R P FIL bR A ]
A, AREEEER RTINS, BB IR I 22 S R E SR R A 2 RE R - %A
FiRoberta-base/E 715 —ZEncoder, $EHUA]FHHE, BEEF FHBI-LSTMAN A {5 S5 %
RO SN SR G BT R B YRS, & /5183 CRF (Conditional Random Fields) #1T
R, 1SR RARHIEE R -

e BERT | GlobalPointer(Tao et al., 2022): %A ERAERIA—HEE, H B35 ek
B (RoPE) , BIATERAENTHHRMERMERGR, KEETEREREBNH
115, BEMBEIEER, METCRFIIBIEEINEH, Hiz (LT -

e BERT+Biaffine(Yu et al., 2020): %R F I GR1E 5 LB SCAFATRFAEIR AL, A
HIBiaffinefRAI7E £ JE 22 W 284 A7 /R BT B AT BBV R 0050, e whX T HET
REIEMERM D EER S ERIENESR -

3https://huggingface.co/hfl /chinese-roberta-wwm-ext
B R ET R F AR IUE, 19601552075, MR, dilE, 202348 H3H #5H .
2

(c) 2023 FEPEEFSUTHIBET T WER
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e MRC-+SPAN(Li et al., 2020): ZIERCRE SR AOFEIAVE R ETR SCARIR H R R, JF HE
PRIF S PHEE SUREIEENBERTRRIA « /Eild =m0 KGRI R AU E R
sEE,

e SemSynGTN(Veyseh et al., 2020): ZEHFIH THRENEER, RANEFIE UGBS
—AIMBCE R E, H S RRATF RN, ARRKEAEIELABRR, NERR
AWEERE, FHIIANTEERMNYS, G40 EERZEETREAET S fhrE BkE
B EIT ARR . REGET SR EHEERN R -

5.4 SCEGZER
5.4.1 PEREXT HL AT

WaRrS P/% R/% F1/%
BERT+Bi-LSTM+CRF  54.815  55.224  55.019
BERT+GlobalPointer 57.423  57.124  57.312

BERT -+ Biaffine 58.102  57.761  57.931
MRC+SPAN 58.682  58.146  58.413
SemSynGTN 60.024  59.113  59.565
ARITTE 61.457 59.613 60.521

Table 2: AFEHEUTIRAIRAIEE R

FORA L ARG S RIS a5 R - WNFEHFER, BATLI IS

BERT + Bi-LSTM+CRF TC{EET S AN ] B3 A 52 BUN R B8 SURFIE, (R 7E AR S a5 -
WA - BERT+CGlobalPointerFIBERT -+ Biaffine i] AR A4S R AT &, BARFEHAIEES L
AT E, BE TIENRIMLERE S, FUEMEETBI-LSTM+CRFH MW T .

MRC+SPANF|H T [REFREAINLE], B2 AOMentionfE N [A@, 7 F[CLS|F[SEP]4F
PRFF S HATPHEVE N A I B 1T transformeri #1715 B H., 3] HRGE T ANEHF R EAR
YARRIANFENE X FRoR, Bl EEZ RO E S R E TN, SR RIS R . FA]
FZERE R E BT AELE (R EA) BRASIRS -

AT FEASemSynGTNIFUEY & THM RS, W ANEE BRI B2 R MBUE #5
By o WA EME T SemSynGTNA0.956 % FIPLEE, 1 BH A ST 77 VA RE T 4 FO R FH B o ) 1E (S
ERAE B A ST EAE 55 JR R AT BEFE TS5 A0 AR BT R G540 TR BE AR I A VE R FOAREF R & o

MFE2REE R E, ALK HEMR FBERT+Bi-LSTM+CRF# T+ 175.50% « %f ELBERT
+GlobalPointerfIBERT +Biaffine 1,55 3.209% F12.59% FI 5 55 o MIMIESE T 1% RRE R - 1
M ERRKPIZRET, R XHIEFAEFERARIL A BRI 1E 58 KRB R E S
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BEZAN SRR FINEHIMERNZERRLRE, HAEFAPRAEREEE VP (BhiFA%H
W) o IKEEANEE R ANE R BB BRI R BN, RFEZ IR L S R AL
FHAN H BE R A R] R

FERHRATE S FIR T R EREBITE R, MUE S TAERENER, B8R a)i%
PEGER (S BB AR | SHBIAREIXT R SCHIE SRR - AR A% = AR IR AR
B R -

5.4.4 ZEEEKBIRIRCER DT

ZZ2 ®xx5%E
X E4iRE

F1(%)

E%‘rﬁ%
Figure 6: HUFLARE 2 R BB 25 (LI

T RFUATO 152 R M BE B O [« IRJE SR £ 5 B2 AREE,

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
(c) 2023 HEPLFERFLHHIBEFTFTUWER
204



HEESY

T ZERI DR ZE0y, DRIE - B 3, HETFRSER A SR = MRS R A
FHREHEEREROFUE -

GERIME6AT R, R RS F M IRIE SR, FRERIFIA SO AR - (HEE
EHEE AR, ERAEAIMFUE FREENHE, AU EEFE R 8 B BOERBIRE IR
TFHIFIN o FEAUEBA T AR 3L 75 TR 0T B A7 B B A< R61 [ B 75 A e
5.4.5 SEHIT

R BN E I R IR AR SCRR T AR 5 T R R T, AN R B R E R3S SR L

SAHBUES RIS - dnRafR, EASURE D T RERS, URRESHZZNRHRIOR, &
% LN XEE -

NO. L1
AR o BEAE ARG R P E TR ANRESNE D . RiE, W
HUERSETE T 7S O TR DT
1 | EERA HipE K HE itk
ERER | LiBEMERE STt TR B B B
EEEM | DigRE MG St PR R
AR | EiAE AR STt PR R T B TR T
BN BB AL RS RIRSS AL NER R T R B IR 21
W, FRATXUEHEANIA, A HES2EER TH
9 FERTIRGS. ..
HHERH HipE K HE HEE
EER | XLEHLIBA IV KB
eSSt IXLEATERA A None
AICET | XEEHLESA 1PN KRS
BN L ORE RS KIS AR, B ARSI ZE, LAE
MELUEEIH Ik -
3 | BRERA BiEEAE HiFE BEE
BINER g MR B4y IR 33,
FI T EB43 X3 S T R None
VNt g Al B4 R 33,

Table 4: bR M A S

LRSI, BRI 5 AR REE R B F 0 MBI E, EESFHEEE
HORMEC, SEF AR AARTY T A FUREUR RESE £ IR MBUEME R, AU A\ f)iE
FAE, BERRMEMIRRIS R, BUD R AT AR R, SEF 200 R AR TR GERA HF
&, TR AT RER IR A R B B A B & iR B A RS, EAERIF ANRERIT AR, ofE T
SECRAERECE RAI A ER, M2 T, ASURB T A7AE OEs, AIEZRENTR A
i, WREAE AERFIERINSE N IERRS -

SKBIBRVZAES W — IR, R A EER A E S S EE S B FARNRE, FE
EIE SRR T ) 5 D TEIRTE 0 22 ST VEHFIE - A SUR LR il AR AT G es . RIEE
S ENTE S AN IR AT IR A A R AR

6 RBAS5RE

T REEALZ AL RE N AR AR B RE ), AR T — R E T AARHE R E R IR
BUREL o AEFTIRRAL A, BATR R IATER AIA PR E RS THELZ ALRE ST, B X Rl AT
SRR OR Pt B K R A R RE 7T - SRR SRR, ATCHR RO BB B REWS 7850 1 FH AL 1)
HER, ®E T ARGt -

RIS, B0 DA A — R EGE R - a0, ASCHERITINGE S B RER
EIER EATREEISG, RAEESCRIERZEEEER - HETUIGEN BORm A GAE B FH
HZRAE, MEERER RER B — PRI o IXMR RN AR R — P E A -

B E RS EA RIS, 196 01-55207 00, MUREE, PE, 202348 3H #5H .
(c) 2023 HEPLFERFLHHIBEFTFTUWER
205



HEESY

22 SCHk

Yubo Chen, Liheng Xu, Kang Liu, Daojian Zeng, and Jun Zhao. 2015. Event extraction via dynamic
multi-pooling convolutional neural networks. In Proceedings of the 53rd Annual Meeting of the
Association for Computational Linguistics and the 7Tth International Joint Conference on Natural
Language Processing (Volume 1: Long Papers), pages 167-176.

James Cross and Liang Huang. 2016. Span-based constituency parsing with a structure-label system and
provably optimal dynamic oracles. In Proceedings of the 2016 Conference on Empirical Methods in
Natural Language Processing, pages 1-11.

Nan Ding, Chunming Hu, Kai Sun, Samuel Mensah, and Richong Zhang. 2022. Explicit role inter-
action network for event argument extraction. In Findings of the Association for Computational
Linguistics: EMNLP 2022, pages 3475-3485.

Han He and Jinho D Choi. 2021. The stem cell hypothesis: Dilemma behind multi-task learning with
transformer encoders. In Proceedings of the 2021 Conference on Empirical Methods in Natural
Language Processing, pages 5555-5577.

Sepp Hochreiter and Jiirgen Schmidhuber. 1997. Long short-term memory. Neural computation,
9(8):1735-1780.

Andrew Hsi, Yiming Yang, Jaime G Carbonell, and Ruochen Xu. 2016. Leveraging multilingual train-
ing for limited resource event extraction. In Proceedings of COLING 2016, the 26th International
Conference on Computational Linguistics: Technical Papers, pages 1201-1210.

Shaohua Jiang, Shan Zhao, Kai Hou, Yang Liu, Li Zhang, et al. 2019. A bert-bilstm-crf model for
chinese electronic medical records named entity recognition. In 2019 12th international conference
on intelligent computation technology and automation (ICICTA), pages 166-169. IEEE.

Jacob Devlin Ming-Wei Chang Kenton and Lee Kristina Toutanova. 2019. Bert: Pre-training of deep
bidirectional transformers for language understanding. In Proceedings of NAACL-HLT, pages 4171—
4186.

Yann LeCun, Yoshua Bengio, and Geoffrey Hinton. 2015. Deep learning. nature, 521(7553):436-444.

Junyi Li, Xiaobing Zhou, Yuhang Wu, and Bin Wang. 2019. Ynu-junyi in bionlp-ost 2019: Using cnn-lstm
model with embeddings for seedev binary event extraction. In Proceedings of The 5th Workshop on
BioNLP Open Shared Tasks, pages 110-114.

Xiaoya Li, Jingrong Feng, Yuxian Meng, Qinghong Han, Fei Wu, and Jiwei Li. 2020. A unified mrc frame-
work for named entity recognition. In Proceedings of the 58th Annual Meeting of the Association
for Computational Linguistics, pages 5849-5859.

Qian Li, Hao Peng, Jianxin Li, Jia Wu, Yuanxing Ning, Lihong Wang, S Yu Philip, and Zheng Wang.
2021. Reinforcement learning-based dialogue guided event extraction to exploit argument relations.
IEEE/ACM Transactions on Audio, Speech, and Language Processing, 30:520-533.

Rahul VSS Patchigolla, Sunil Sahu, and Ashish Anand. 2017. Biomedical event trigger identification
using bidirectional recurrent neural network based models. In BioNLP 2017, pages 316-321.

Mengtao Sun, Qiang Yang, Hao Wang, Mark Pasquine, and Ibrahim A Hameed. 2022. Learning the
morphological and syntactic grammars for named entity recognition. Information, 13(2):49.

Kai Sheng Tai, Richard Socher, and Christopher D Manning. 2015. Improved semantic representations
from tree-structured long short-term memory networks. In Proceedings of the 53rd Annual Meeting
of the Association for Computational Linguistics and the 7Tth International Joint Conference on
Natural Language Processing (Volume 1: Long Papers), pages 1556-1566.

Shuheng Tao, Yi Chen, and Jiping Wang. 2022. A global pointer based entity relation extraction method
for chinese pulmonary nodule medical records. In 2022 IEEE 16th International Conference on
Application of Information and Communication Technologies (AICT), pages 1-8. IEEE.

Amir Pouran Ben Veyseh, Tuan Ngo Nguyen, and Thien Huu Nguyen. 2020. Graph transformer networks
with syntactic and semantic structures for event argument extraction. In Findings of the Association
for Computational Linguistics: EMNLP 2020, pages 3651-3661.

R E A EE ?”j(A’C 5, H196TT-520701, M/RIE, E, 2023FE8HA3HE5H.
(c) 2023 FEFLGFGEESUFIETYLWERS

206



HEESY

Fei Xia. 2000. The part-of-speech tagging guidelines for the penn chinese treebank (3.0). IRCS Technical
Reports Series, page 38.

Jing Xu, Dandan Song, Siu Cheung Hui, Fei Li, and Hao Wang. 2023. Multi-view entity type overde-
pendency reduction for event argument extraction. Knowledge-Based Systems, 265:110375.

Nianwen Xue, Fei Xia, Shizhe Huang, and Anthony Kroch. 2000. The bracketing guidelines for the penn
chinese treebank (3.0). IRCS Technical Reports Series, page 39.

Juntao Yu, Bernd Bohnet, and Massimo Poesio. 2020. Named entity recognition as dependency parsing.
In Proceedings of the 58th Annual Meeting of the Association for Computational Linguistics, pages
6470-6476.

Wojciech Zaremba, Ilya Sutskever, and Oriol Vinyals. 2014. Recurrent neural network regularization.
CoRR, abs/1409.2329.

Hongkuan Zhang, Hui Song, Shuyi Wang, and Bo Xu. 2020. ZTbert HJ¥HE| % SR & FE A4 HHE (a
bert-based end-to-end model for chinese document-level event extraction). In Proceedings of the
19th Chinese National Conference on Computational Linguistics, pages 390—401.

Yue Zhao, Xiaolong Jin, Yuanzhuo Wang, and Xueqi Cheng. 2018. Document embedding enhanced event
detection with hierarchical and supervised attention. In Proceedings of the 56th Annual Meeting of
the Association for Computational Linguistics (Volume 2: Short Papers), pages 414-419.

AT Band HimPE. 2020. A TR HEFEFbi-lstm-werf HFSCAZ AR, FIUE B 2R, 34(4):69-76.

BHF, BREE, KL, and F. 2019. ET ZFHEbi-lstm-orf BN IRFIFF. +30E B2k,
33(3):94-101.

B, 228, and ERAK. 2022, ETFbert BOAFSULIESIE S TTMEIZ. F30E B 229K, 36(12):115-
122.

SRR S ki, SIOTRATIL AR, . 202383 R
(c) 2023 thEfixcfs AT
207



