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Convolutional Neural Network
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Abstract: As a subtask of information extraction, relation extraction aims to extract the structured knowledge from
unstructured text, which is very important for the downstream tasks such as automatic question answering and
knowledge graph construction. Focused on document-level relation extraction, this paper proposed a graph attention
convolution model to deal with long-distance dependence issue. The model uses a multi-head attention mechanism to
construct a dynamic topological graph for coreference, syntax and other information. Then it uses the graph convolu-
tion model and dynamic graph to capture global and local dependency information between entities. Experiments on
the DocRED corpus and the self-expanding ACE 2005 corpus comfirm improvements on F', values by 2.03 and 3.93,
respectively.

Keywords: document level relation extraction; graph convolution network; graph attention

0 35

il

P i A 5 A e T R R, LI R 2 AT R
i 00 £ (] B, 7= A R AT T 0 B L O S B S
B F 25 BI04k B T BRI ME . S T
Xof A JEL R KT O 1) Bk R 38 VI —F [ Bl A
YRR TR B AT R DA e B v 42 4 R
MR R . 7EXFH ST F BB (Information Ex-
traction, 1E) iz i AE" . {5 K 4 BUBE 78 4% 3F 25 74
A SCA TG A g T B R0 A 1) 235 A A R 2 45

KB 2020-02-20 ERBBEHE: 2020-04-03

P AR AR 8L IR AR P 1 B SRk A7 A6 L LAUAR & 1
(A SRR, AT A Ry oAb {1 4R 3 75 Ak AT 55 48 4t
ik 55 .

B BT 5 A 1SR T8 T SO A il U a2 R
0 = 1 R S L R E Y SRS B R S
& (Entity) , it ML (ORG) . A Y (PER) %, 5
TR R MY B bR AR 6 45 2 A & 2K e A e,
f AR E S SCA R BI o) Fl e, Z A5G RS £,
SR G FR A BV A 15 B Al Y — T AT 4, AT
35 I = /1 1 SN 7 % S | R N 3 B L e
L, 52 BN T NN REEFE IR


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


74 oCfE Bl

2021 4

H ISR OC 2 il A AR DG A 9 2 B v A ) -
G0 B G A A P T A S AR TR O R 8 )
TG SLOCTEAR T B D AR YE B AR TR B R
15 s SEARXT 53 0 5 T A [m) A1) - 04 1 0 A - 40 DL
A 2010 4£, Swampillai "M 4 A 453+ 7 MUC 1
ACE 2003 i} i 5 ) 5 5 28 19 23 A5 1 00 20 90 %)
N 28. 5% M1 9.4 % . 3 F 2011 4F I F SVM BRI 5%
BT W2 2. EJLAETS &5 TIRE = I By ke,
Peng "4 \F 2017 4E# H T 2T graph LSTM #)
50 - OC ZR Al IBCHE B2, I 7 28 W 400l i) Kol 4R 1 5
WE TIZT R A Rk . IS FE SCERC 12 5L Al F Y
— S TR AR 4 R T, B A SR G & il HURY [R)
RO A RIS LT

H R A 35 ) - 56 R il OB 7Y 22 7E SCRRL 12 10 3
filt B AT G, FEAATEW A R . OB A 1Y iE
BA B ¥ 51 45 K (DocRED H3F 2 198 A~ i),
LSTM 75 Ab B B 25 1 1 47 7% Jay FR A JC =R 7R
Kp o0 b AT 5 BAZ B I 25 5 s B &K Q4
S 2R A2 0y 00 Sl 1 5 A0 4 L Pl T 2R A ) R R
AN [7] 50l 22 8] 1) 22 S P o A 0 00 B 1 0 5 B ) L
b 51 1R B A S 5 S B R ik = 58 40 R A A OG
22,

FEXT O A SCRH— AT EFUFER
B I F 3¢ Kl % 1 (Context Graph Convolutional
Network, C-GCN) # B figt P A< HE B AR A 12 LA B AR
SRR ] B85 W) B S T X AS R AR AR AE i DL X
a3 B 23k T 01 B B AL (Multi-head  Attention
Graph Convolutional Network, Multi-GCN) #47 3}
AR, B X R @, FAT 4 5 AE B ek
DocACE (fE & & Bl 6] 45 15 & 78 8 | il i) ACE
2005 a5 v Al g T A 00 R BCHE AR A iE ] 4
B DocRED #dla 4 L A7 5050 85 SRR T A
SO R,

AT T TAREAS . B0 H AT SR 90C
F AU 55 A7 A 09 K BB B AR 2 AN B 34T b A
FH RIS A) A7 255 1 8, 8 5o 4 1 3 5 ) A5 AR
AR 1 G RFMHCA PERE 5 SK U5 B X H H#5 A) 5 ¢
A BT 55 45 v AE A= W 458K 1 0 AR L R I 4
w B 5 R N Y 0 A 5R  L XF ACE 2005 £ s 4 Hh i
PO R AEATAN 7T, N — o B B B SRS B R
BRI R H,

1 #HxIE

55 R 5 O AR B A AR W] RLSE B F) 2010 4,

Swampillai"' xf MUC #l ACE 2003 P /> 548 45 ik
18t Hov 547 1 56 28 19 40 A X I 43 )k 28.5 %
F9.4 %6, i SR HE AT 5 A) F 06 & Bl IR AR, 7
MUC #0484 b i m AL Re I 2] 71.5% . 7€ 2011 4,
Swampillai''" 2238 ] SVM #5847 15 A1) 7 % £ 4l
YR, I3 T AR /A P G 28 4l 0T T I ) P AL
BOHEAR B ) 4 BT A AS R D B R S IR, R
T R W R AR SR G R A S5 b A s
Quirk " 2 AT 2017 A5 B BB A TR
U 55 ) F O R Bl BUBOHE 4 L O IS B2 — R B
B T A, [H 4, Peng® 2 A4 i graph
LSTM #EAITE | 3R A Wi k) b JE A7 85 ) F 56 & il
R, %0 SR A BIARAE ) 15 43 BT K SRS 227 LSO
(document graph) , A T & £k Al G I B R, A AT 48
— o SCRY R LT 1) RS 1) AN L 2 AR
FER HE AT 9% 4 45 18 BUAE B Bk, Song' ™ % N F
2018 4F-7E Peng'"™ LA I 4 A 35 43 A0 1 B 4544, 52
UG UFE B L B RO 2 X AR i AN B . Song!
SN TE ST HE Y T 45 R 3R Rl bk — 2 e dE, R R
Graph State LSTM #ERL B A5 Y I\ = 2 25 ] 7 Jig 3]
=Yz A, ST ) 5 [ B 20 B AR JE ) AS ] B )
OREE=QIE PSR R

Gupta "1 25 A F 2019 4E42 1 iDepNN 5 A1, /3
) T I AR A BR AR (SDP) FILT- 4 (1 184 T AR A % 1%
(ADP) W 28 FRpAE AT A . 5 /i AT A9 T AE R [R) 5 1%
T SR 8 P 45 5 1 MUC6 %50 4t 48 i1 A ) 45 58 1Y
BioNLP ST 2016 %4 £ #4752 5, If % MUC6 %4
it 45 P B A TG R HEAT T AR TE .

Verge' '™ 8 N TAE 2 H A o — R H RIS AL Y
TAE il 5] A Bk Transformer A5 7Y f fif e K
P4 B 1) &8, 3R FH 22 71 1] 2 > %ot 5040 a0 47 o e
FESCHR 17 ] T 4E 9 Ak 1, Sahu™ 45 A3l 43
GCN # 4 Transformer A, 3 — 2 fif o T 4K 45 3
ARASJE I 0] 8L, P 0y TAF 35 78 £ 9 S Y CDR,
CHR #¥a % Filtfr.,

i T A3 AT T DU BT G R ALY
WFE LT #B 4 vh e A 45, PRI, FR AT 23R )
F6 A5 8% 1 AT 9 ACE 2005 %09 4 347 15 ) 1
KR T DocACE Budls 5. it Bl %
AL S Yao ™ 48 A TAE A M A ABATT 2019
KA T DocRED 45 % . iZ 85 £ 5 ACE 2005
(O A T LA AR AR o (H 2 7 400k 7 25 Bl &
(i) i AL T s 3 R s A B S RRAS R R HE . TR
AR S 7% i 2 G AR AR A MR Y A R AT B L X


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


10 # FUEAE TR TR B A B 22 0 4% 1) SOAY 2 ¢ R il 75

ACE S SE P BN B e T P P B AN

SCHYH S TAR R e I B e 4R L AT .

2 E=E

2.1 EAE#ET. BT BILSTM BI X R BN R

N TSR] O R A5 L Yaol AN
T 2019 4K 4 T DocRED %4 4, [l BF 45 1 T %
R LA H A T s A R B R
B SCLL R MY 25 R, AR SO I BILSTM A 7Y
Ry FEAERL AL,

R ZR il SR 3 A0 S S A G R 55 B
M J2 A3 2 ) J0, e o B U AT SR VR X A T B . 45
— R d S [wy sws s w, T CR d YA T,
2ueon AN e Fl e, it d FIHASSER, B5 0] F 56
R BT LL Cey ey d) VERE AL IE H IR ] ¢,
e, ZRIMKR,

SRR R A2 GRS E R 2 =8, R
#1535 AT A4

(1) WNE . R R E L SR
MA@ 5 5 2 6] 0 B8 A5 AR S JE R AE , 43 5
IEHw® w w' Fid ;K AT PF I B b6 16
FRIE w, flw, =[w? ;w! sw! ],

(2) WEE . R BILSTM A X i) 12 1k 1 17
Flw, s w, s sw, HAT R, /R LSTM 55
l LSTM B2 1) it PF 8z, i i 45 2 ah A 1R S0fF
BB, ho s b, o BN —BFZ ¢, BEOREZ T
ROh RS T (D ~ G PR,

f. o Wf b,

7, 0 Wi X, bi
- + D)

0, 0 W, | |h, b,

g, tanh w, b,
c,=f, *c+i, *g, (2)
h, =o,tanh(c,) (3)

Horp, f i o A3 R BEAB T T AT S
I T.g, NPT HEKE ., e BZWE A, ¢ .k,
PRSI BRZEE . W, 50, B A E SR
I R

(3) 432K MGt A5 2 (1 SCAS RAF rh $2 B 52
KFtbe, Me, , SR B RFE A,  d, P42 5 4T WL
PEAS L, fE S, G0t sigmoid BRERSE Y A b 2 A0
HE %, DA HR e H ARE 56 S5 R I 1 SRy S AR TRD A D6 &R L
K ()~ (D FIR,

€, = [e;3d,;] 4
e; = [e;3d;i] 5
P(r | € .¢;)=sigmoid(e; W, ¢, +6b,) (6)
v, =argmax (P (r | €,.¢;)) (D

2.2 EFE#BBER BILSTM-GCN(C-GCN) & 8l

5] PN O Z A IO L L 85 /) G ZR b BT I B
Z PR e T K T A A B AR 1R,
1M BILSTM 78/ 48 4< HE B K i o 1 HL A J) B 5
W, Peng' "™ A8 N AE HEAT 85 /4] F 56 R ECHT R H T
30 ZHRRHE, AT WOZAT 55 T B R w5 B
RV FE 43 ) FH ) PN AR A 5 e TR 6t 5 e S » Sk 19 J3E
BT R BAE AT 2ok R A IBUT &5 A JE
FEAERE AL B = XA B . B R A
[ R, A% SCHE BILSTM kBB R S0 fs By 3L ah
5] AK %L (Graph Convolutional Network, GCN)
BRI A 2 | TR 46 S5 RRAE 8 T4l 3% = 3 Fn 42 )
R B InE 1R,

Entity-Pair Relation

® Word
® Entity type
® Distance

GCN

—
Bilinear

. - coreference
— — — — syntactic dep|
————— adjacent sent|
self node

mrﬁﬁm@(mm’h?ﬁlﬁ - Se[ele]

BiLSTM

”%%H@'%”@ eleeele .. [@elee)
. Olo@eeeeee @@
4 g %% L 2 8Z 85 oF =
B £8 2 - E g =
Z < & 5 51

i

1 EETHH & A BILSTM-GCN #%!

5 3 AR T L L AR SO IR A B A2 T B0 b 2
T [R) 4 47 AIE 72 A 138 BT EL A TR 98 26 &R )
Tl G R AT AR BT, B e — R SR R o
GW.E), H, vV ERMEES.E ERNES.
AR SCH T g R SCAY Ff g BT i et R A [ 3R] 2 TR
(4 56 AR, R A7 5 R (IR 5 B AR 45,


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


76 o fF B

L 2021 4

TG A St Z R AR A A A 0 TR R AR SO
Vashishth™7 4 A 5 TAE 2R H —Fh il L B9 GCN 45
R RTH X ER 4y AT A
2.2.1 #KA

h T SCR G AR R B R R AR SC AR O T i
BUANF 4 FpARHURRAE 6 B 1 o GON 4 AR 43
O NEESEEN

(D RBEX R ERIBERE IRFEXRTE
KARMBUE S h A8 7z Y. 8T FEE A
PR L 3 AR AF DG FR AR B N g B AR . A %
Vashishth"" () TAE, S T LA A, 38 ATTAS X 434
FEAL, X 5 Iy 1l

(2) EHEMREIA . 1505 HAT 5, [ 46 vl L
A AR AR R R R 4 SR AR . A T 4 S R =2 T A
RS w5 R B AL b B R TR R BT
Fe A

(3) HHEBA . B4+ ¢ R HUE % B AR 4]
(1) SEAAR X 22 18] 1) 56 Z 5 Sk T %) )4 2 26 8 21 1 4 Jm)
WA HEAT A0 78, AR SCAE By 5 AR T AH 2847 1) 4K A7 A 1%
R AR (root) T5 G0 HEAT #F 45, 4 J AR 4 A7) 1] 52 14
TR

(4) BRIE. 7€ GON SR, REAS T 5 7] L2
FLAREEL N TR IEER TS A S NE
BB S — A 1 H B A R
2.2.2 GCN JZ

GOCN J&i2 17 76 B 2544 1 19 26 BUR 28 ) 245 3 3
P ARG B K& Z B, F w22 GCN 1 T
ERBIATNH . B n A SR ALY &L ) L
BRIk A € Rh Hih R O R Y B
W, RYE 2.2.1 RIRRIE, SN 5 ZRIETEH
i B G ORYEE R MR DB, AL =1, w0 AL =0,AY
FIHE, 23 GON &, 98 ¢ #4105 B8 Xk =X
(8) T,

B :f(z A, WO pin +/)(/)) (3)
Hp,n VRS MEZE -1 )2 GCN Z
MRS W SR AT R, A SRk L 0 2 i
Bodm, £ 9 WG R B I ReLU. h” %1 4R 6
BiLSTM%i il .
23 ETEIENSRERNIEEXRME

1E 2.2 35y BILSTM-GCN Bi#I v, % F 5 Fhde
R R AZBA F M) 7&K M T R
T AN Jey 3 B AR . (E R xRl T AN [H] 2

AU B AR Can [R] 38 AH &R 40D 25 7 1] 45 14 S T T AR 4
BEWEEAZ , R4E A LA AR T B — . T A
(7] 8 6T 5C 2R 41l B o7 kR B AN ), AR SR Y —Fb
I F I EE BB AL (BILSTM-Multi-GCN) 1) 3
5 07 8 SR W AT RRAE AL AL

1T S WL (Attention) W] DL /2 X A /] 24 7Y
DX % R 75 2K 1 22 3k B LT (Multi-head
Attention) ] LUK B 78 4] 43 R 22 4> 25 (0], 45 B A
RIS AN TR 7 M5 B . RE . A T X 28 AR AE N
PAIX 43, [ if 2% % 2 )2 5 B A 30 GCN 5§
Multi-head Attention #1745 & W EFEE HEHEMR
FEAL (Multi-GCND , F DA ] 1 BE8  fi) GCN
g3 T TH HUON MO A AT R O, H A B[] 2.1
RERY L R ST
2.3.1 Multi-GCN 2

AN [A] 28 BRI 19 SC T AN R] L AR SO s —
o 32 T P61 3 3 ) A FRURSE TR ) 07 3 R e X R IR E A7 O
%, P4 1 Multi-GCN 45 &, i 2 frs .,

A Context
|
l L

GCN-A
o] K|

Multi-Head Attention —JD N

A4 |«

GCN-N -JD N
L

Concate ﬂj N

Linear

& 2  Mult-GCN 4875 &

Multi-GCN 1 5 GCN-A . Multi-Head Attention
A GCN-N =84y, H5,% BILSTM 9% il Con-
text € R" " MY UG 4P #E 5k e A€ R E R
ALl GCN-A R A B SC i s B (5
B Ocena € R Ho, GON-A 138 A X
5O MM, 5 GCN AR S EF : GCN i W
€ R hiddew hidden (GON-A HIE) W R e bidden Rig )
GCN 5 H R Ogen € R M i GCN-A Y iy H
H Ocena ER™HM RIS 4 Ocenn 70 5 2233 PR
AN EUE R Q M K LB 58 ad Multi-Head At-
tention 5 & N (N 2} head 892 H) NA R B sh &40


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


10 # FUEAE TR TR B A B 22 0 4% 1) SOAY 2 ¢ R il 77

WG AR A € RV SRR I (0) IR,
XEAUEN QK TS B iR 4 ik &
QWD)

Horp ,Kﬁ%z A~ head X B A9 4B 4% 5k 5, W,
WH ARSI,

TERE head PIHB . X 4P 2 5K & 19 B J5 — 4k (IR
G 3 0 N ) A B S AT T R T WS TR YOG &R
KAV BN AL . R s ¢ SR Z IR
KEMHE AT 100 0], & FBNITEFE XA
FEA5 4[0.5 0.3 0,06 0.1 0.04], XFESHFLE—AN
ML 5 ZREAREAAS 3.4.5 MR HE
SRR G AR T iR 3 RO R,
PRI S TR AT AT — A A R P o e ¢ 1Y OC R B AR
0.5 0.3 0.0 0.0 0.0, {9 < 42 [ J2& X o Fofr 442
110 BT AR RD Y 4

TERHL G GON-N #8433 5 B9 4B 4% 9K it A
Hl Context i A , 2 > Rl AAUHE 19 SR A5 B IR
B8 N AREmEER, H,GCN-N i N 4
head X5 19 5 B, W B2 10 it 78 B e — 4 ifE A7

A = softmax(

PHEAC AR, o BB AT B R AR i L A
AR g LN 10D R
hm :Wm h/nJ, +b/az (10)

i, h, F% T Multi-GCN 2 2 5 B2
W, b, BTSSR,

2.4 BERT-GCN.BERT-Multi-GCN #& %Y

AT 5 Rl BB D [ 18 )2 (94 55 BRI AE
AN SR 1 SR R AR XA A5 A e R R, T R
() BERT B R P\ KRR ARE i) TG W B 1 k) b 22 31 T 0F
ZERAR, i S5 A S H M A%, BERT
it T EE WG T 2GR R)ZE M KR)Z
FRAE o 2 0 28 0 ) T /0] A5 L o SCARIE SR TR 7E &
JAW gL 5y — 5w, BE A T 5K R Y B o,
BILSTM K 3 55 AR 47 AN 2 199 [0 8 5 o ™ o
I, R AT2%2 A BERT AU BILSTM #4174 i, Jf
MRS EFIA 2.2 580 2.3 97 GCN 5 Multi-
GCN #i A, & & X e 5, Horph, GCN 5 Mult-
GCN 445 0L 2.2 159 F0 2.3 99, WAL R R .

3 LRERE

3.1 IEMEHRS S E
S Ve B0 TE R AR A . O RS R AT Y

DocRED ikt ; @QFAME B [R5 9 & ACE 2005 i
RS EI A DocACE 3B, AN 18 L &8 1 25 15 ) 1
185 00 5 R SCRS 2 06 28 3 AT 55 1) OF 8 i (AR 4 s S 4
T TE O AR T A A

(1) £%F DocRED i}, 4 3C H i H % 1§ A I
B AR R B T A BB R W R R B A
DocRED Iif#ridE 5 053 3 4 2 & B SC 4. 132 392
AR 63 443 DEARIE R, A SRS HE R
RUAH [ 0 52 590 1 B 8 HidiE 22 40 4 Ul 445 3 053
T B UE AR AR AE 4 1 000 R L AN 1 BN,

F 1 DocRED ¥# & 4t it

i3t PIERS RS i 5 B
XEHH 3053 1 000 1 000 5053
SLAREH 79 481 26 207 26 704 | 132 392
KRHHA 38 269 12 332 12 842 | 63 443
KR 96 F

(2) f£ ACE 2005 H, B 3CiE B IE T 599 F L i
i 6 Fh AR 2 B A 7 R R TR X
S5, XT ACE 58 i LI 2014 4F 8L
i 4E X v . M B CTS ( Conversational
Telephone Speech) #1 UN ( Usenet Newsgroups/
Discussion Forum) # % = 19 185 %} R 0K 2>, 3
88 Fa) K AR 1Y 511 e vE BRI 43 I 2R 4R (351D,
KSR (80) (KR (80) . WSk 2 FR .
%2 ACE 2005 #iR&E St

gt YERS TF k4 RS B
XEHHE 351 80 80 511
SLREH 14 757 3512 3075 21 344
KFHH 6114 1 466 1439 9019
KRFEM 6 Fif

3.2 MeEEMmAE

XF T FR Al IR R, A SCR ) F Ly (ELAE O B
PR H5 Fr A O E LA (1D o,
2 X Precision X Recall

Precision 4 Recall
Hodr, EH R (Precision) 14 [ 3R (Recall) ) €

bE R
Precision — SRISHUEB BN M S BIAL |
EELRIEY
Recal] — e FEBELE 1 U ) S 1 40
I IEE ZRIEY

F, an

(13)



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


78 o fF B

L 2021 4

3.3 A%

R YIN L5 LA A SORY Sy B A7 388 2o T39I 2 1 )
RO R O R E R R RN, R T
BiLSTM i # BERT #% A1 3K B fw % i 55 10 )5 91 15
BLRER )T 5 F R % A GCN 2 # Multi-GCN
S UNGC e I R S A DS S IR X ol
T SCE B AR B SR RAE 5 B 1) AT DF
e ik AL A 0, 25 sigmoid pREAS 3] 3000 A R
Gy Horp e 4R R 100, BILSTM & )2 i i
4k FE N 128, Multi-GCN ' head %K 2, FERIR
FH 28 SUR AR g 4 2% pR B, s SCInsX (1) s
;‘(Ei§€Ty,, logP (r | e;,¢;) (14)

Hp T RS EE v, ITAke, Se; Z bR
EMXR.P (rle . e;) WA ERHCR, KM
Adam A6 # P AT 2280, 2% ) 6% 8 50.000 01
IR € G R AT T RSB K 38

L =—

4 IBRERSHH

4.1 HEF&#E BILSTM-GCN 1 8 i1 4% gk

FATE S o A i A RO AR AE (UL 2.2.1 5)
AR . GON EEOE S Mg sz m . A5,
3 L T S XS R AR AR R AT A BT L 4R SR ok
RIMBUT 55 098 SR E AL A . T N5 H A% A 56
FF5 R .

(1) $54E . R [ 48 5 8, L SE R R A
SRR B BB M B R S ERRAE L iE o T 5 B R AR AE
R AEAE B R ARH AR AR A A H R e T
TENL 2.2.1 797 s JEAEERAE L 45 W 35 (5 e M I s

(2) # &, O BILSTM; @ BILSTM-GCN;
F 3 45T BILSTM-GCN 5 BILSTM /#5710 fiy
gE L EAT SR 1 5 2 fOXT L BE T 5 ARG
B R, W E 2.3.4.5 M S, 1B
GON 2506t B A1 5 1 2 A5 52 W 1, 76 DocRED
Bl 3 ERCR &A1 DocACE w1 J2 8501 & b,
G R R TR R R B B AR 2 . A
DocRED & K H, J3 51 /Y SF ¥ K B o 198, 1fi
DocACE Wi ({334 K Ji k66, 16 ¥ 51 &5 48 i5F . GCN
JEECR N, 23 S 20T AR B AE BOIOTA AR AR
5 05 B AR — B0 AR TR SR

% 3 BILSTM-GCN 5 BIiLSTM # &I f &£ R

75 | B A FEAE  GCON 2% DocRED F, /% DocACE F, /%
1| @ 1.0 50.35 40.06
2 | @ | M+1.1) 51.27 43.79
3 ©® | M+1.2) 46.05 42.22
4 1O | M+1.32 51.73 41.46
5 1 @ | M+T.4)E 50.96 42.42

% 4 45 BILSTM-GCN AU fit 314 filt 52 56 £ 45
38 1 R R RV RRAE R AT L S0 0E T AN [R)RRAE X
PEA) T 50 RAMBUT 55 (0 2, Hovp, g R RRAE &
FRAE R AT 2.2.1 TEEH Y 4 FERE

R4 HBXRE

75 FRAE DocRED F,/% | DocACE F,/%
6 R R R 51.27 43.79
7 — WRAFih 51.40 40.87
8 — A48 i 50.45 40.46
9 — HHARA 50.98 41.88

6] F 906 Z Hl U JE 0T R 3 A5 JR) 4K
FEAT S i A M) ARE %R 4 i B
e 25 B[R] 16 A 1 (8) F AR & A 4Rl (OO B, Mg B A
M I A T R 3 SR W LE SCRY R 00 R AT 55
Ivi) i 465 4 Jey MM A T 2 M 0 B — R
BT SCAY 5 AT G 5 R BT 55 2 Y
2250

FE T~ T8 Rk R (7 4 A 408 ) 114 52 56 205 O L 35—
FMARAED WA R Z . T X AT 55
B, TG T WA T8 R b i 25 A 45 B0 4 A DL K
AT W £ . DocRED 5 a) F 5 tb iy 77.57 %,
DocACE Hh 545 F ol 48.65 % . 18 RH 3 A 22 5] 48
K. FERFEEREE 71, A5 B h S e R o 2 b
K FNE(E , DocRED BY-F T B R 1.660, DocACE
IR IE R 1.687, =2 5l W AZ I AW ., HIt,
WAFRIE A 2 3 MOZ R W F =, o —Jr i,
FATE W m T BY SR E A 3h Ak, Hop
DocACE 2y [ 45 5l 1) 15 8}, 17 DocRED 43 4% {H AN
Jey BIR T35 ) 40 3 5 e 400 3 1 SC A K R X R
AL AT ES S A R T S 28 L AT
WA~ 1B bRk A AT 0 R R LT R A A 1 2 R

@ https://github.com/Lynten/stanford-corenlp


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


10 # FUEAE TR TR B A B 22 0 4% 1) SOAY 2 ¢ R il 79

SR A R T —E R,
4.2 EHTF BiLSTM-Multi-GCN #& B! 14 14 88

5 4.1 1 BILSTM-GCN # 841 Lt , BILSTM-
Multi-GCN A= 8 76 g5y 1 Bl 5] A Multi-head At-

tention . 1 17 XF AN [ F4) 4 381 4 AE i LA X 43, S 56 2%
WA 5 R,

x5 ZHEBENIBER

Fche2 HEL A DocRED F,/%|DocACE F,/%
10 BiLSTM 50.35 40.06
11 BiLSTM-GCN 51.27 43.79
12 | BILSTM-Multi-GCN 52.38 43.99

k5 PR, 558 10 5505 11 xR, &
A BB AT DL 5 RH X 52 Z% 00 M 15 . 5 X i o A
AU PR B AS 2 B R DA sk kb, IR 11 5
SEH 12 % R WY XN R AR AIE 45 7 TR 45 DG T Y
BOE A KA B 76 R FAT 55 v £ 2 R — AT 55 A
Ii] s 30 ) 1 & SCARY 80, o 4R IE A9 A = AR FR 1
AL X e DocRED ###F | A 5256 25 5 I T 48 3¢
P& 11 04 B 25 R R W AT AR S 3 E AT 55 b
ERAME % E XM, 1M DocACE F 3% R A B & J
RE 2 H IR LB T 2 19, B & Multi-GCN 5] A,
MR 2 505 38 2, 18 R R 1Y) SR BR P A 5
iR

4.3 BERT-GCN 5 BERT-Multi-GCN 1 B i {4 g

5 BILSTM # H . BERT fig 5 4 Hufifi 24 o5 2 10 15
SAF B SR BERT SR 4 F 7 32 ML 7 4 3K 4
B AR s B B #A PR, AR5 ] BERT 240 B o
BRI ) BILSTM #4752 5, 45 78 BERT J:4ili b
I A GCN Multi-GCN R S50 25 58, 3K 6 P,

#* 6 BERT X 35| N\ GCN,Multi-GCN By 4 R

KFAEE R AT UYL B8R 0 B B B0 I AT A
BAHESAGEAZEMNEFAR., HiIk,BERT
Kb A 2 AR BY PO AR B B A T L OX — S FE S 16
53] T AR B ENHIE
4.4 FTHSHSE

TEAR SCHH s s b i 4 R E S H .
R GHAL AR E T S MER AR A E ., A
T B E 23k T B IALH Sk Chead) B9 %R H X 52 56 45
By, 3 A1% A BILSTM-Multi-GCN 7E DocRED
WER R TXF SRR (R D).,

X7 AE head IEWER

head ¥t H DocRED F,/%
1 51.25
2 52.38
4 51.43

Fe He DocRED F /% |DocACE F1/%
13 BERT 55.39 40.61
14 BERT-GCN 55.07 40.86
15 | BERT-Multi-GCN 55.24 39.79
16 |BERT-GCNUEAE) 55.43 42.08

M6 T LLE R 2.2.1 510 4 FhERIE EST
AR TR, AT RE SR A GCON IR A7 6 &R
5 BERT W ZEHG AL i B4y, R

RS REW TR head BUH g 2 B, STER AR
wAF

5 BEMERE

AR SO T SCRY O A Al R, BN R MR A
BILSTM 775 4 3 S8 [a] B8, % 9 5% 5 73 47 ek, 52
B gs RENE T 5 ¥k WA Bk, AR SO 32 = Tk
LU

(D 5 B A 48 15 B, % ACE2005 1 k17 9~
Ji& . 5 DocRED i} b A 52 56 25 3R £ 17 % L 207 5

(2) BF XS HEAERTRL 77 78 4 A - HOT S AR (R
SR L A0 ) T, AR S g A BIE B IR AR B
GON A5 AU AR QB kA5 2 o A B T il 52 56, 40 7 A [
A RE I 25 X O 3R Al U 55 19 52 ) 0 — 2B 5 R 0
11557 B ity — S J 1 5%

(3) R T XG5 AN [RRFAE X SCRS 9% 56 & 41l HUAT: 55
B DRk B, AR SOR GCN B2 %1 5 Multi-head Attention
P HLLE & A Multi-GCN, — J5 /i, 1] LA
Z IR 2 MR BUE R 53— J7 T 38 2 3 B A (]
FRAIE B L 92 B S A A AR AR I

R A O 28 4 IRUE 55 2 4 v A ) 1 9000 %S
B AR IR S TEAR R B = . 5 /8] 9 5 2 il UM
VU s SORY 280G 28 3l BORE T i B2 22 A Pk A BE A il K
0 LAY i 2 SR B B H O g 5 geit
bV E1TE 3 NG T RV N0 73730 0 el [ P 61


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


80

3 &

2021 4

KA o DRI 0o 32 S5 A X A 0 8 mT LS 1A RS
W AR . 53— T ) ) 4 G A B D7 50 T
fiy 5L T 3 o A 28 R 1 R A Dk AR Y
MG — 2 R R S R S A Y
T2 R AB T 5C A0 ) () A e — 28 b S L 12
RN EZ G R .

£ % Uk

[1]

[2]

[3]

[4]

(5]

(6]

[7]

(8]

(9]

BT, R, 24, SRR AT s
B, 2005, 19(2): 2-7.

Yu M, Yin W, Hasan K S, et al. Improved neural re-
lation detection for knowledge base question answering
[J].arXiv preprint arXiv:1704.06194, 2017.

SEER, Il e, B/NAR L SFL T IR SURFE I
SCSARSE AT ], SCfF Bz 4l 2014, 28(6)
183-189.

Jiang X, Wang Q, Qi B, et al. Attentive path combi-
nation for knowledge graph completion[ C]//Proceed-
ings of the Asian Conference on Machine Learning,
2017 590-605.

Zhang M, Zhang J, Su J, et al. A composite kernel to
extract relations between entities with both flat and
structured features[ C]//Proceedings of the 21st Inter-
national Conference on Computational Linguistics and
the 44th Annual Meeting of the Association for Com-
putational Linguistics, 2006: 825-832.

Jiang J,Zhai C X. A systematic exploration of the fea-
ture space for relation extraction[ C]//Proceedings of
Human Language Technologies: The Conference of
the North American Chapter of the Association for
Computational Linguistics; Proceedings of the Main
Conference, 2007 113-120.

Li Q, Ji H. Incremental joint extraction of entity men-
tions and relations[ C]//Proceedings of the 52nd An-
nual Meeting of the Association for Computational
Linguistics, 2014:. 402-412.

Miwa M, Bansal M. End-to-end relation extraction u-
sing LSTMS on sequences and tree structures| ] ], arX-
iv preprint arXiv:1601.00770, 2016.

Zhang M, Zhang Y, Fu G. End-to-end neural relation
extraction with global optimization [ C]//Proceedings
of the Conference on Empirical Methods in Natural
Language Processing, 2017 1730-1740.

FIE(1994—) LR AR, EEF RGN B
SRIE H AL B S RAMHL,
E-mail: 20174227042@stu.suda.edu.cn

[12]

[13]

[14]

[15]

[16]

[17]

[18]

(19]

[20]

[21]

[22]

Swampillai K, Stevenson M. Inter-sentential relations
in information extraction corporal C]//Proceedings of
the LREC, 2010.

Swampillai K, Stevenson M. Extracting relations
within and across sentences[ CJ//Proceedings of the
International Conference Recent Advances in Natural

Language Processing, 2011. 25-32.

Peng N, Poon H, Quirk C, et al. Cross-sentence n-
ary relation extraction with graph LSTMS[ J]. Trans-
actions of the Association for Computational Linguis-
tics, 2017, 5. 101-115.

Yao Y, Ye D, Li P, et al. DocRED: A large-scale
document-level relation extraction dataset[ ] ]. arXiv
preprint arXiv:1906.06127, 2019.

Quirk C, Poon H. Distant supervision for relation ex-
traction beyond the sentence boundary[]].arXiv pre-
print arXiv:1609.04873, 2016.

Song L., Zhang Y. Wang Z, et al. N-ary relation ex-
traction using graph state LSTM[J]. arXiv preprint
arXiv:1808.09101, 2018.

Gupta P, Rajaram S, Schiitze H, et al. Neural rela-
tion extraction within and across sentence boundaries
[C]//Proceedings of the AAAI Conference on Artifi-
cial Intelligence, 2019, 33: 6513-6520.

Verga P, Strubell E, McCallum A. Simultaneously
self-attending to all mentions for full-abstract biologi-
cal relation extraction[]]. arXiv preprint arXiv:1802.
10569, 2018.

Sahu S K, Christopoulou F, Miwa M, et al. Inter-
sentence relation extraction with document-level
graph convolutional neural network [ J]. arXiv pre-
print arXiv:1906.04684, 2019.

Zhang Y, Qi P. Manning C D. Graph convolution o-
ver pruned dependency trees improves relation extrac-
tion[ ] ].arXiv preprint arXiv:1809.10185, 2018.
Vashishth S, Dasgupta S S, Ray S N. et al. Dating
documents using graph convolution networks [ ] ].
arXiv preprint arXiv:1902.00175, 2019.

Jawahar G, Sagot B, Seddah D, et al. What does

BERT learn about the structure of language? [C]//
Proceedings of the 57th Annual Meeting of the Asso-
ciation for Computational Linguistics, 2019.

Li Q, Ji H.
mentions and relations[ C]//Proceedings of the 52nd

Incremental joint extraction of entity

Annual Meeting of the Association for Computational
Linguistics, 2014. 402-412.

FLIF Q977 GEAEEE A, 2R, EEU
GUR LA 2E ST L HARIE S LB R,

E-mail: kongfang@ suda.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


