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Sentence Structure Acquisition Method for Chinese Relation Extraction
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Abstract: Neural network model is one of the most commonly used techniques in relation extraction.
However, the existing neural network models seldom consider the structural features between two
entities in a sentence. Based on the characteristics of relation extraction task, this paper proposes a
sentence structure acquisition method on neural network model. In this method, the positions of two
entities in relation instance are marked so that the neural network model can effectively capturethe
structural information about the entities in sentences. In order to verify the effectiveness of the proposed
method, two mainstream neural network models are used for comparative experiments. Experiments

show that the performance is improved significantly on ACE 2005 Chinese corpus. The result has
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exceeded the comparison work by approximately 11 percentage points. That proves that this method can
significantly improve the performance of relation extraction.

Key words: relation extraction; structural features; natural language processing; entity marking
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Fig.3 Architecture of entity-marked CNN model
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W W, e RV g pi) WS E A SBUE M . BT CNN 7 2 8 i A SCAR KB o K7 88 T [ e
K BE Y S 48] SCA 53 S0l R AT R B 58 o BB S SCAR WUE S L K 4] 5 S BRI Sy ) iR L R
IR X =[x, 22 0, 2] BRI RIEERR N
X = Embedding(S)=[ &1, 25, -+, 2. ] (3)
TE A 28 19 26 1) 2 B 0 o) 4 B XEAT 8 AU AR B U2 B T 15D TX T &A% il
1 3K BE Y 7 AR AR SCAR A G AL R X2 S AT 0 BRI UL KR
c;=f(WE- X"+ D) (4)
B REh W e R B HUB B AN AT L 0 A — R /R — D AR L ph B Ut TE
PREI) o MIHERE ] H, 50 [ 2y, gy o0, 2 JEE B BUE BB, B TR AL KR
c=Conv(x) (5)
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— A PR R R L BB 85 2% ) B K-gram 1938 LB G B [ wa w0, e wp]o T ARIBON R A
AT 55 S O RR AR, TE A 28 00 26 8 it Ak 2 v, X R — A o BRS¢ S I R R b AR 4R A L T R XAk
KNH
p = Pooling(c )= Max(cy, sy **+, 1) (6)
TE AL 2 2 )5, R 42 3% 32 )2 PE A5 4 JRy T, Softmax J2 i 45 200 L3 (l . iz R vT B X4k
KNHA

y= Softmax (conn( p)) (7)
g5 b AR I ARIE S SCAR S I ET R T, R R AR S8 CNIN EEAT 56 22 il LAY 8 1A o 2 0] LSRR
y = Softmax (Conn(Poolin g(Conv(Embedding(S_))))) (8)
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SRR RAKX N

p(S)=plw,, wy, =, w,)= ﬁp(w,\wl,wz, W) (9)
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Fan il 4 fir 7w -
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R F KT SRR ELARAE T A i B0 S 081 SCAS A S ] K R S A S SCAR . G i L e
LAF BN S BAEA 107 3844 & WA S A DL B SR B 49 4], Forh Al 46 9 244 2% 1E 5 F1 98 140 & 671 44l
4.2 XWEE

SEE B 107 384 SR B F IR 62 20 2 (9 LU B D) 43 R U R A (B IE AR RN G AE o B TR A DR AR AR
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Fig.5 Lengths of sentences in ACE 2005 Chinese

P A BE S, ORI 25 SR 0T & . 7 ¢ & il BT 55
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Fi=IE#%EP X HEER X 2/ (IEHFEP +HHER), Fj&EMfRAA RS0 8 A E, 25 E
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dataset

x1 XRER

Table 1 Experimental results

R BERT % F- 1 CNN %2
HERH R P A MI# R F, i A MIH R F,
1 0.841 0.769 0.803 0.750 0.615 0.675
2 0.889 0.838 0.863 0.772 0.619 0.687
3 0.926 0.871 0.898 0.821 0.743 0.780
4 0.924 0.869 0.896 0.842 0.718 0.775
5 0.922 0.870 0.895 0.798 0.748 0.772
6 0.920 0.868 0.893 0.844 0.723 0.779

b 1 Hp S 6 B i AT 4R 23 #

(1) 56 1215256 % IR o 2 20 S 0 AN 8 S 091 SCAR v ) S T 0 B s 1 6 T, AR oY I ) 1 45 7
FFE o

(2) 58 2 L5286, S MO 52 o K S 091 SCAR v ) S R X A2 4 O i L = O A kAT S AR
3 W, 38 o S MR R SCHE R Y 77 SR IBOR) T AR ARRAE . AE BERT w38 SCAE 7 B9 19 00 25 5 1) 1 A5
S5 SCAS AR AT I AF I T SRR PR RE A BRI TR . CONIN AR T BE LA 46 Ak 1 1) 5 78, 3k LRE T ¢
55, PRI S A0 52 D7 YA AE CNIN L 35047 HOR P B A9 R 88 4 T o LS (AR 52 T BB A o 22 1 2% 42 T
KA PR BE L e J7 k3 T AR T8 SRR BE 1 8 1) SCAR R 9 B0 T A AR k) - S5 M R AIE

(3) 55 SHL S, IAARIC o SERARICTT ¥ 7 SC I I 1) 38 BUA) 7 45 M R A A9 200 7 12, U F 5
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V7 B U5 B A5 1) A S U X A T A AR BB T S5 A R AR 3 A 4 SOO6 R BUTE &5 g rE R b S 4R £ S
HA .

(4) X T4 4~6 3% S, i T AR 0 7 ik B 28 5 PR B2 1 ) ) 45 449 4R AF 2 35 65 1 s
[7i) L, 7 % PR O AR BT R AN BB ey 1T R LT RE Tk 3 o S AR AR 0 B SR E A A R ik
i 45 5 22 P B8 A5 B T R B T, B A S O RRAE i 2 HIR R U T RE AE T A R R R G
FEAEVEAN RS, R B ME BE T RE o SR BRI U ik © 40 AR Bl 28 I 45 4K BRI DL S ] S AR
SR X Ay v (9 ) 45 A RR AR, FLIZOREAE AR 08 I 35 B T S0 M BE L 1 A5 0 5 R YRR AE AR LR B
i, B, SR BRI S SE R O TR AT 45 A DUS L 5 BOME BB H B SR AR e ik 9 g
Rt 2% —ri .

R WEE R 1 SR 45 AL, B W1 WA Xk BT AR 1AL R T AT AT b 2 43 B ) R SRS 3 4 (]
SEAAR Y 55 SR A BAR B ARIC) o 7E 2 X 45 Ll S A I R RN SR AR A B A b A A X S B
SCAS ) SR X VEAR I, BB A% {550 M BB AH X R A SE AR BRIE I AR 90 ~11%0 . BEBHAE SE AR
i 5 1A S A4 I AR R SRR R A7 S A L B (A5 el 5 I 4 2 2] B SCA v LSRR Shy v 194 F 4
T 5 AE A ) 0 SCREAIE , T G b 38 38 SCARHRAIE  [R) s 5630 17 RiF ST A A9 3 AR 235 g BT A 4 A L SE AR
R SR ] 1% 45 R R AE 5515 800 B BB A% 76 ) 9 b SCOG R A IBCTP A RO OR] - 45 R R AE RN SCRFAE
fiff ) F G Hp S Z A AR 0 R AE R B R . FE X CNINRBERS T e P A9 52 ) 1 P — 2 Y FL oS B ML A
B AT R AT B 18 SRR AR A R B 2 WO M RE A T BERT I o AR SC Y B A 2 A S 42
T Je SRR K B A B AR T A 43 B G O vk it R e 2 TR 44 3R BUA) - A 45 R R AIE , 7 ACE 2005 50# 48 E
HUAS T g 1) Hp S R i O BE

£ BERT 5 1 A1 CNIN A58 0 v 5256 8 22 - 35 Fy i oo 10 2802 585 S AL S 560, BV SR P S0 AR A e i ik
BEEANRERZEN EH PR FES BN 2 .

R2 BREFZWMHE

Table 2 Experimental results on main relation types

— BERT CNN
HER R P BEE R F, e 2 P AR F,
PHYS 0.885 0.705 0.785 0.627 0.436 0.515
ART 0.919 0.803 0.857 0.807 0.620 0.701
GEN-AFF 0.921 0.864 0.892 0.854 0.767 0.808
ORG-AFF 0.950 0.911 0.930 0.921 0.825 0.871
PART-WHOLE 0.885 0.929 0.906 0.818 0.857 0.837
PER-SOC 0.931 0.890 0.910 0.739 0.706 0.722
Negative 0.993 0.998 0.995 0.982 0.991 0.987

Macro-F1 0.926 0.871 0.898 0.821 0.743 0.780
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Table 3 Model comparison

Irik FRAE F,
A% SRS GPE fite B AZAE LDC 2 0.670
B A SRR SR NIE AR AR B 0.668
CNN# 5 ) i L RRE 0.673
Att-BiLSTM® ) SR AR I R AR 0.842
TREM T A SRS R R AR 0.562
Ours (CNN) 5 ) 0.675
Ours (CNN+ 45 F4 $54iF) ]G R RRAE 0.780
Ours (BERT) F ) i B RRAE 0.803
Ours (BERT +£5 #4441 SRR VAU 1A E 0.898

LU A S T — P B A A RO R AR IR TR B . R SR SUE B M A R R
SRS L F A SO AR S5 R AR A RIS SUAF B DT 4 i G R Al A PR RE L 7R # #E ACE 2005 3¢
BHEtE b Fiak®| T 0.67,

T SUAR BAE SR A)E SOOC R ABUT 55 h B EZAE A o XUPHPREE R0 1 2 T A% ok B o 12, DA
CIR) SCa) 3] $0) Sk 1) AT T 3R 9 18 AR BO6T i SCOG R Ak IR 52 L GIEBH T R 7 SRR R /R B
UG DL T, 1 A5 B AR RE B2 o 2 0 R ALY PR RE . SCEAE & 7E ACE 2005 h SCEUlR 45 I Fak®) T
0.668.

Nguyen %55 ] F 22 446 B 45 % 1 3h 32 BUR) 7 (9 RR AF , (T 100010 25 00 3] 1) o 007 8 1 4 R
&2 (A A o R SO VR R 0 RO A 5 AR SO B BOHE SRS [ B A R e SO B T R
ST A T v A ok SO (A ) e, FRATT AR AE 52 0 B A el R 07 B e AL BR Ot =z A Al S
Ui Y 7 EE FHE CNIN R 25 480 3 F 72 ACE 2005 Hh SCRU S vh 43 8) F, o 0.673.

Zhou FE K 4 LSTM I 4% i i M 4 SCAS i 3R B B SO SUIRE 5 B e 8 38t T — Al S+
TR 7 W 3] K B0 2 B 4% (At BILSTM) Al k4 7 b i B i AR B o FAE i SCh i T
FARFRIC T B, AR SORE 1902 % SCHE# L 30 T A 7 iR R T <Zel ™" “<T/el1>"4FRICFHE N
SCAR R SR AL A s g, DT X SCAR T SR AT AR IS o R T X B AR SO 86 O i, FRATT IR i
T Att-BILSTM M 25 & B 7E ACE 2005 Hh SCH#s 4 B A7 O R Al BRSE 3, L5230 1k g Fy ] D)3k 3]
0.841, LSTM i £ W 45 38 F 10 12 4 SCA Z 18] ) o SCHRH 6 22, 1 v SCBUH v, SRS 2 3 RE 1 S AR 4
LB 2 A CR] R i TR O] 3 A AR AT TR B R, R B T SRR T T ik T DA A M 2 T 4 4R
BB ) - 0 S5 AR R A A AR L OB B 1 SR IR A R

Al BT i il T Transformer £ 42, 4% H R 7 95 30 52 0K ¢ R il BUIE 45 I, ff ] SemEval2010-
Task8 %4 48 Fl TACRED ¥4 48 | I 4 H i A5 B AE 20 Ji 44 Sy ik 7 46 485 119 OC 22 il OB B ( Trans-
former for relation extraction, TRE) . E# W) 2= 20 gl &6 1 T WU SR IR B2 38 5 B A 3l 3R Sk 2 1)
3 S FR . BRI 2 Ah 3% e o il TR SE R X B R )RR O Ol Ab B A A B | il
“[start]”F1* [cls "4 R A B -t S5 45 o 5 T [sep ]7 A0 [sep2 ] "V S A1 B S AR X 19 25 b ic
AR SC b I SR AN 5 A B BSCHE B X B S R o 2 SR B SIS AT — A il R I R R S A ik £ D S
PR A B S (A5 0 R AT U0 FOAE N A 3 S A AE AN B AR L F A BA B T 0.674 F10.871, X
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SEEGTIE W, AS SR HE A T 1) S0 6 ZR Al A B T 4 R AR O 1 BE B R e P SO R RE L
SRl F BER'T BB 75 31 (9 25 5 € 22 W 8 & T LAt 5 vk AR AR SO vk 1 G B 22 b AE T 08 FH 52 IR AR 10 4
e 75 A 225 0 2% 3 BUAT) F (9 45 R REAE AT AR o SCOC R Py 3 990 ~1126 . A CNIN R 2% 4 78
FE AR B S R) F 45 4 R AF 5 {08 PR 3] i S8 R AE SC 56 9 X6 BL P & B AR SO Tk BE B R R O AR A R
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5 HRIE
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SER A B ANTE SUAE B, 2E 4R T & R AR PERE
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