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Abstract Event extraction is a crucial task in information extraction. The existing event extraction methods generally assume
that only one event occurs in a sentence. However, overlapping events are inevitable in real scenarios. Therefore, this paper de-
signs an overlap event extraction method with language granularity fusion based on joint learning. In this method,a strategy of in-
creasing and decreasing token number layer by layer is designed to represent fragments of different language granularity. On this
basis.a sentence representation of progressive language granularity fusion is constructed. By introducing event information per-
ception, the sentence representation of language granularity and event information fusion based on gating mechanism is estab-
lished. Finally, through the joint study of the fragment relationship and role relationship between words, the identification of event
triggering words,arguments,event types and argument roles is realized. The experiments conducted on the FewFC and DuEEIl. 0-1
datasets demonstrate that the LGFEE model proposed in this paper achieves an improvement of 0. 8% and 0. 6% in the F1 score
for event type discrimination tasks. respectively. Furthermore, it also exhibits higher recall rates and F1 scores in trigger word
recognition,argument recognition,and argument role classification tasks,which verifies the validity of LGFEE model.
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Table 1 Datasets

BERLH  HEEXL & ¥ A F e
% & 1560 5625 7185 10277
HiE & 205 694 899 1281
FewFC
R & 210 688 898 1332
At 1975 7007 8982 12890
I % & 718 6554 7272 8479
B if % 84 811 895 1029
DuEEL. 0-1 X
R & 93 849 942 1088
At 895 8214 9109 10596
4.2 B&FE
PR SO AR T 5 g SE E A SRR IR AT SR A LR
LWL AT A

()% 38 AR IO ¥ 3 28 7 206 3 1R 3 IBUT 55 e oy
FFA bR AT 55, I & A4 B — A #R %, BERT-softmaxt'
K H BERT 2% 2] SCARFRIR , T A B )2 28 75 X il & 1) F1 i8 JT
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TGN i %% 1) 4t SBCRIT 18 76 4t S, G AR 408 i — 25 1) T 45 2R il
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S R 7E— Ay B P () e SR fik 2 3 K38 T A 1A B 56 &R
AT MR AT PAR AR T A ECE B H AR . MatEE™ ff F 5 #4456
e [R) ol JBC A =2 i 1) 19 22 A < T R I T S A R 3
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AR SCHE R A BER T A0 X6 SC A 9 47 20 5 4 B2 1)
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5 XWHERKRHSM

5.1 BEBLBERSH
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WA S0 J7 ke 5 S R IROOT I 4 B AE FewFC Al
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Table 2 Experimental results of different overlap event extraction methods on FewFC and DuEEL. 0-1

FewFC DuEEL. 0-1
PLMEE CasEE OneEE MatEE LGFEE PLMEE CasEE OneEE LGFEE
I3 83.7 89.4 88.7 - 88.5 85.8 90.3 87.7 87.8
TI R 85.8 87.7 88.7 - 89.4 89.8 88.5 90. 8 92.4
F1 84.7 88.6 88.7 — 89.0 87.8 89.4 89.2 90.0
I3 74.3 72.8 75.4 - 75.7 76.0 72.5 72.4 73.8
Al R 67.3 73.1 77.0 — 77.4 71.8 69.8 74.0 74.6
F1 70. 6 72.9 76.2 - 76.5 73.8 71.1 73.2 74.2
P 75.6 77.9 79.1 80.4 79.3 85.6 89.9 87.6 87.5
TC R 74.5 78.5 80.3 78.9 81.7 89.6 88.4 90. 8 92.3
F1 75.1 78.2 79.7 79.6 80.5 87.6 89.1 89.2 89.8
P 72.5 71.3 74.0 74.6 73.6 75.5 71.6 69.5 70.9
AC R 65.5 71.5 72.9 70.5 73.4 71.4 69.0 72.9 73.4
F1 68.8 71.4 73.4 72.5 73.5 73.4 70.3 71.2 72.2

MWK 2 M RTTUFL . SEGREEMCEENES
F AR HU T 1 CasEE 1 OneEE #f L, 45 SC 2 H 19 LGFEE
AI#E FewFC Al DuEEL. 0-1 #8684 1 4 B R F1 A1y

M F CasEE EJi A3 2 (TO 1 45 I . LGFEE £
BIAE FewFC $UR4E B0 A WIS M F1H 40428 T 3. 2% Al
2.3% ,7F DuEEL. 0-1 48 48 L 098 M A F1 H o548 T
3.9% M 0.7 % s TEIRTT A B 43 28 (AOME S5 [ LGFEE S A7E
FewFC $dE 45 L B B R M F1EAS BT 1. 9% M
2.1% 7€ DuEEL. 0-1 B4 4E L9 A M350 F1fH 40 3 & 1
LAY 1.9% ., JRHEFEET, ETHRE %I N EER
il BB aot AR v e T S U T A R AT L ARG RT LU TE L i S
TR S SR

AT OneEE, 7Ei£ TCIR M (AD 1T %5 |, LGFEE #¢ 21 78
FewFC %4 4 I 19 73 B R 1 F1 {6 4 A& 5 T 0. 4% AN
0.3%,7E DuEEL 0-1 £¥E 5 LAY 7 MR F1 {5 B8 T
0.6%F1 1. 0% s FEF AR 43 2K (TOHE 55 I, LGFEE $AI7E
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1.5% R 0.6% . B FEEAET T ARG F R E BG4

AR, -Phase SR BUA JZ A A A4 i 1 05 XL AR K SCA
M FR7n A B FIRBCE 208 1 LT S0 X {F B D-Phase ¥
SCA A B A G AL AR B AL 8 45 L SCAR L AE R T-Phase
it ;R BER RN FE A B IR A T A i L vE B 0 SCAR ORI
BT T R AR RE

AT MatEE, A SCH8 Y LGFEE BB 7 FewFC $ 45
LB EEM P ¥R, EF4EAS K TO TS
I+ LGFEE B 7E FewFC 545 5 I (% 1 B35 F1 {8 5 51 2
T 2.8% 0 0. 9% FEIB I M 1843 2K (AC) /1 55 |, LGFEE
BiRAE FewFC B4R B9 H MM F1 (& T 2. 9%
ML0%, JREERAET, — i,k THRA ¥ NI kEH
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HEHFAFFI 532 (TO4E 55 1, LGFEE # I #£ DuEEL. 0-1
AR LA HEREIE T FewFC., RS2, 765 {4 25 A ) )
AT 55 v o A H0 B 6 1 4l 4 S ) = R 2 0 2 ) (R AR AE L 7E Few-
FC 3ot 52 P .10 A F 288 35 I8 T 4 il 450 38, LA AR RL A 4
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LK RTTREE 45 X 4y . MR8 700 (AD #ig 7T
733 (AC) 1, LGFEE # 78 FewFC 4 4 I /Y P B
t£F DuEEL 0-1, & % Jit ] & DuEEL. 0-1 %48 4 h 3 &
31 R, 62 Pt To A O BRI T R B e R L A
Gt WG REEREZ IR,

(2) T H A BT 78 FewFC $ii 4 1 1y 286 45 3

Ve A SO 6 5 %38 B W IO VA 7E FewFC B0 45 1 it
FIXT LS8, S2 g 45 R A% 3 T4,

F 3 BBV FewFC 100X H5: 50 4%

Table 3

Experimental results of general event extraction methods

on FewFC
BERT- BERT- BERT- .
softmax CRF CRF-joint LGFEE
P 89.8 90.8 89.5 88.5
TI R 79.0 80. 8 79.8 89.4
F1 84.0 85.5 84.4 89.0
P 74.6 75.1 76. 1 75.7
Al R 62.8 64.3 63.5 77.4
F1 68.2 69.3 69. 2 76.5
P 80.2 81.7 80.7 79.3
TC R 61.8 63.6 63.0 81.7
F1 69.8 71.5 70.8 80.5
P 72.5 72.9 74.2 73.6
AC R 60. 2 61.8 61.2 73.4
F1 65.8 66.9 67.1 73.5

3 I EERTT LU 5 350 = 4 BT 240 L AR S
i) LGFEE # B {£ FewFC ¥4 48 b9 4 [0 50 F1 (34 %%
TR D8I 2R R X T A o R A I AR A R

(3)7E FewFC-overlap fll FewFC-normal (45 % F i) 52 5%
Y

T e A SR 00 T A S 4 R
HIEE B FewFC-overlap Fl IE 8 & Z /1 84 & FewFC-
normal | #FAT 5250, SEI 45 4 N3k 4 F1k 5 o,

#F 4 AREJFEAE FewFC-overlap 504l 45 09 52 56 45 11

Table 4 Experimental results of different methods on FewFC-overlap

TI Al TC AC

BERT-softmax 76.5 56.1 49.0 53.5
BERT-CRF 77.9 61.0 52.4 58.4
BERT-CRF-joint 77.8 58.8 52.0 56.8
PLMEE 80.7 63.2 66. 6 61.4
CasEE 89.0 71.5 74.9 70.3
OneEE 87.5 75.2 77.2 71.9
LGFEE 88.1 75.1 8.0 72.6

25 AR ELE FewFC-normal $UHE 4 I #) S2 06 25 IR

Table 5 Experimental results of different methods on

FewFC-normal

TI TC Al AC

BERT-softmax 86.9 79.9 76.2 74.1

BERT-CRF 88.4 80.8 74.9 72.8

BERT-CRF-joint 86.9 79.9 76.1 74.0

PLMEE 86. 4 79.7 75.7 74.0

CasEE 88.4 80.2 74.0 72.3

OneEE 89.1 80. 6 76.6 73.9

LGFEE 89.1 81.7 77.5 74.2

M 4 TG X T A S F A SO IR R B 2

(TOY AHE LA (65325 (CACOE 55 Ry MRt TR L ik, #
A5 S = A IO S AR SR R I ] 56 R R O vk R AT
oA IR T LA A A 2 O BT T S A A
fig . i BERT-CRF-joint Y f& Jy 1~ 18] 73 e — 5 2 . AN REA
M P S A, MR T E A W S SR O
P AR AT TR RS A T B T SCE N w0 A
T2 IR SR A 2% 30 1 O 200 3 3 fk ) #1238 7T
HEAT A 0 B A B T PLMEE A A % & & 36 70 3 47 B,
CasEE R HI 3L T Pipeline 9 F il 7 %, i FJ5 — B B4k
T — B B, PR G T 8 B0 1 A % ) A

% 5 ), A SCHR 9 LGFEE #& %) 76 3% 38 =5 10 304
A AR AT SR AT LLERAS A A A L.
5.2 HBhILG

T I IEA SR B9 LGFEE #5804 A 88 4 1 Mk BB, A<
WAE FewFC R4 [ EAT T A S5,

-MHA 7 LGFEE By 44l I, {2 22 B I-Phase FIl D-Phase
(ESS S-Sk IR

-D-Phase: 7€ LGFEE 3L fili &, {0 25 bR & 2 3 0 B BL D-
Phase,

-Gatel : ¥ LGFEE (3L a1, 0 ik #2 7E A8 171 4 AL 1
Gatel,

FAIFE FewFC U8R 46 LAY TH Al 92 00 45 R an 3k 6 i gl ,

E Il e

Table 6 Results of ablation experiment
-MHA -D-Phase -Gatel LGFEE
P 87.0 87.6 88.3 88.5
TI R 89.3 87.5 89.0 89.4
F1 88.2 87.5 88.7 89.0
P 76.1 75.7 78.7 79.3
TC R 81.0 79.1 80. 6 81.7
F1 78.5 77.4 79.6 80.5
P 74.4 72.6 74.3 75.7
Al R 76.9 77.8 76.7 77.4
F1 75.6 75.1 75.5 76.5
P 72.5 71.2 72.8 73.6
AC R 73.1 72.8 73.1 73.4
F1 72.8 72.0 73.0 73.5

M2 6 MSEI g5 Rl LIFE .

(D EBRAE—FR, FmBR 4 A~ TS FLEBHST
R W0 B 5 I AT — BSR4 ) T 25 A1l WU 55
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()M T H M B e ,-D-Phase J7 B F1 {8 T Fe & g W
i, D-Phase ¥ 1 SCA 4 & 19 41 B 1018 X AF B 1% 6 45 51 3C
A, Uk B IR 25 1 22 Fi i 50K B 0 4 8, PT LA 4 T b A 4 )
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(D)-Gatel F KM T A ELE 4 AFE5 L FLAE
BIA TR UL A9 1T IR BB Gatel XH(E B (9 13 38 2 A 5%
W) w] LR BB 24 R TS R s A
5.3 BHXEHHINANZNE
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fir 3,
* 7 OAFBEECT WSS

Table 7 Experimental results with different number of layers

¥ TI Al TC AC
16 88.5 75.6 79.6 72.7
14 88.5 76.0 79.5 72.5
12 89.0 76.5 80.5 73.5
10 88.7 75.6 80.3 73.0
8 88.5 75.7 79.6 73.1
6 87.8 76.0 78.9 73.2
4 88.2 76.0 79.3 73.1
2 87.8 76. 6 79.4 73.1
1 87.6 75.6 78.9 73.0

HIZ 7 RYSCH 25 1T LU L )2 BO0F A R B2 My, 2

EECL Sy 12 B AR SCHR AR A 25 M R B A
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PR FE A SCIR Y LGFEE A5 8wl D[R] f 3R 51 Y
JR7FI BRI A X UL WA A A T R Rl G S
AR R Rl B B SUAS A B Y B BRI SO AL i R AL i
SAF B A LA RS B E W B RR
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Table 8 Example of case analysis
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Table 9 Example of error analysis
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