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Abstract

Relationship extraction can obtain key information in the text. Entity relationship extraction is a
method to identify entities in unstructured text and extract the relationships between entity pairs.
For the traditional relationship extraction with the help of external NLP tools and local classifica-
tion, the end-to-end entity relationship extraction model can reduce the error propagation be-
tween pipeline models and obtain better results. An end-to-end entity relationship extraction
model based on BiLSTM was designed to solve the problem of multiple entity pairs in Chinese texts
by making decisions on the possibility of corresponding entities and relationships. In Chinese text,
three kinds of entity recognition and 10 kinds of relation extraction are realized. The experimen-
tal results show that this method can achieve a better result of multi-entity relation extraction
without manual construction of complex features.
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1. 5|8

B FLEN ARG A SCAR B R 2, D% R PR UGS SCAREIHE 4 BORN 4 A th 47 v 25 180 n 5 22 11
TEH . KRB AP IEE U= B R<Sk, KR, LSRR, R =nH AR 52
W RRIR SR, R 2 Mg BRI . Beei R 515, BalE /eSS0 1] [2] [3] [4].

FHARIOC RIRELS] [6] [7] [BIAMN RN TREMIEERAE, HHFE R SCh)Fiiaik, Ak, ik
IR A, ARAMEE NI TP SOOC REEEL. BEE TR LS IR, R M 2R mT DL B B4 L
SCARHIREIE, BT DAR S0 N THRBCRFIE R TAE, R 58 47 (38 B RS o ST 11 ¢ SRR TAE,
XA R P SR SCA R 6 R PRI R TR [9]0 (BRI P AR R P 6 S AT 2 A 56 R AT IR
B, 27T EPIRA SRR, XA AR TSR NSRRI EAE S, I8 R AR R T A
AR, A RATDE TN T BN R LA AR, X IE R E RN TRUA.

B T SRS OC R AEUE AR AN 2 TS5 A AR A, 384G R SR R R G 2R e B TG A Y
[10] [11] [12]0 &R SCAHAT B2 A5 2 AN ST LSRR SEARAR IR 22 AN D8 R 1 1) R, AT T8 v 21 i P
FEAS ] DL R I S R — SO SRR e R, HhsSHRnTRES 582 A K R,

NI FRAT T — oy 28 ity ) SRR O R AR IR A, AT DAIC & PE A PR U SR RS AR 2 (R R R X
SR O RIS LB G T AR HANE H ARE A T BT TARRE G B R 4, RIS AT
TBVRAE Bk 2 R R EAS B2 2] o R T At B 1996 BRI, BATVESL T S L= &y,
i BILSTM $EHUCASFAE, PAHIF#2E S B S0l Xk, TS eARmE b, — Al g
FAEZANTNR, FTUSFEE— N THRERZ NS RN, RSk 52Nk AR R, AT R
IXFEI IR, AR SCR (RIS R SRR O R 2B (753 55, 31T 43 25 Sk 5 L5 L SR 56 R 2K
. k1 for, f2—M)FRmASHEH, “EREPBRMEEEZEET T ZERE” XA
TESNGIE “CERBT . BT R “BIRT, RSN AN FRRRNZSRA R, it
SRS AR 5 0] R SR T R R (PR o SIEAARK B R 6 1) 0% B A2 R BCH SR I = e 20 /6, e E R A HE 5
WRFR N<EREN T, RFE, B8, <M, LB, BRBESH<i%, K&, %>,

ARSCHE T — s B 08 RARBUBEAYL,  JD 6 RIRIF TAMER T TAREM TAER, 8Kt
RIS AR B, BEE )T R RORUE S A SRR O RAE U A B E . BT SOcAR
H A RAZEMBIMEER , FrAARSCRAFRERN . R A SR ge— AN )1 1 22 5k 56 R P2 HL ) 8
PG — AN SR AT 2 NSRS RN . ARSCHE R B BB 1 (¥ Hh SO SR B 4 iz AL AT T S,
SEHG 5 SRR B T 1% 7 A AE 2 SR 0 RAREL AR T RGP R

DOI: 10.12677/csa.2019.912251 2257 T LR 58


https://doi.org/10.12677/csa.2019.912251
http://creativecommons.org/licenses/by/4.0/

2

AHERNEEEBZIERTT BE X &E

Figure 1. Input and output of sentences

B 1. | FHY A6

2. X%

KARIE HMES B A — AN EE LS, oM HRFZ NLP 1% F, kil Bk, 330
) B S AU . SRR AN O R ARG ARG R A SOAR FR R BUE B A 0 AT % . H T R OC RIEHL
ST XU LSTM Gl R 2 2] J5idi o ARS8 508 RARIUT 23R SEAR UM N i Hh i — A & 2P
B, TOMZ 2 AR Z IR R N T S RE AT IR, i 2 2 R 380 iy ) AT S A4 OG R I HL

LA B R BRI 1A AT DLy 3T TARRAE 0 7 1R AR T 0P 48 W 2% (1) 777 « Rink ! Harabagiu [13]
Bl T 16 Fhi e, X SR A A 2 b I NLP T AR R AL, 1% TAERIH 7 WA EBIE R
IRV ZHREE, T T SRR 2588 . 9K, IREME M TETE X REEHUT A B R .
FEAL FRRT ST I, AR I 25 (CNN) A FH A2 I 284580 . SRR 14] [15] [16] [17]#B4EH 7 CNN
HEWMWE)FHESIRRE, ATHEEN THEE RRE TR, S/MEXHIMTZ IR . B A T iRk
) 8] B B E HOROC RANAAZ DR, AT T A A M 4 18] [19]FHK I 12 M 2% [20]. 5KA0
FE21HR R AR RNN MR GE SCASE 2 2] 6 R BARXR] RNN AJ BARJ U ) o 25 R0 R SR )
FRSER, (HRAETEENRAE, ET Ve ERABRK . PengZhou [22]5 AFEH T 5 FiE=E M)
O] e I TE 2 9 4% KAl B2 ) R o EE B A SUE R, TR R AU KRR NLP R 48 .

FE G 10 0% R BEHUTT 22 W SR A B T o ) — AT B D IR . AR S I O R FR I ) Ry 4 2
HE B B VR AT B BRI o B G R A R AR SR A SRS N I IS L T 5 SR [ERU Sk e FL 2 TRl R R &R
XA AU s ) i A5 . Miwa A Bansal [23]32 1 — AN 2 TR Z P 28 AR 254 LSTM J2 4 R
LWZHRAL, FIT SRR, A AN 2 IR E S HOAT R R P2 AT AR B 7 AR T At
P . Zheng S [24]55 NHEH T — FRR A A2 W 28 R HEAT SR IR B AN 56 RAREL . A AT OB L (45 s 4
RBIREHURI ¢ R ERBUREE, X M HGE T 3 52 BILSTM 252 (12 Bk AL 3k SR IR il b B A 56 2R HEEX
BLHIAR G, I HI% A S A MRHIE TR .

3. HELRT

SR G FR AR IR iy 2 i 455 7Y RR A D HE R A B AL RE AN AN B ARG AR EE T B O, I o E|
Ui A K [ SR 5 A FAT 55 VA b S FH AR 3 R AR IR oty 80 ot A5 28 1 6 [ i 307 ) S AF Sk sk 2 ]
KR BT CARMERE, MNP EE SRS 2 TR LR Sk 5 2 AN SEAA R A7E 5%
ZI R, M FRA TR SRR AN OC R PR, FE4F HH SR B Bl b Fi0 SR R B AT ) ) O
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Figure 2. End-to-end entity relation extraction model structure
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Figure 3. Working flow chart of the model
3. BB TER?EE

BATRER A Z D FRES, RIaR RS NI AR . BILSTM JZ BEW N MEL LSTM
A IR LN U SRR SR I E F AR R . AR5 CRF A sigmoid JZ2 i BEME AR Ry 4 SE AR IR G R FEHL
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(12 SE R BRI Sk PR E 5T, O R B TSR F4F, 23d CRF JZZ Jamhal BLR A H A7
SEid . FATH SR i JG — N ERFRRIXA SR, RIERZLAZL T BILSTM EHRIUEHIE 5 ek
— AL BILSTM EIREUWRHERL G, IR e 58— e s 1550, &k sigmoid 2152
FEAMRE MR, AR ZEAE 2 5 K FLER S B Rl 18 W i b 25 R IX AN SEAR I 2 TR SR R RN P45 BB
FEXUE ) —NIRRBIFR S A —H TC A R bR iC SEAR R E AT 2 (A 56 RIS . il T FRAT B8 1 %
TARIE GRS, BT DAERAT RO SR (R B 5 — b ic /e 55 — AN bric kit L S, TTTEBR T TUR K &R
AR TARRAR & 3 BT .

3.1. BIETAE

AT HE R AR B OO, EEAE AR AR, BRI AT ISR A
FATS BAR BEATIE Ve T 16 ) LU AL B DA R & SRR LI SO, IR e O 2RI 1 7 [ 3%
MBI ERAZ A o X SCABEAT SEARFRIE R DG R ARTE 25 58 T Hds FAC P TAE .

3.2. FEBRTE

FERN SO LART, A7 25 TRALA — RIL PO B4 E DT W = w0, w0 W,
PERTNF B, RN 2R AT T RS AT A — A . H AT A0 T2 word2vec. word2vec
e MRIR AP R AR A, BT UK AT R DU 1075 2027 ST 38 SRR, TR A (1 #.4]
PR AN BERIETE A& . word2Vee FLS At il 1 2 >) SCAR 3R] 1) & 5 AURAETA A A5, BRI
M AR 23 (AR S AR LA AR BRI R 12 % B A BRES AR AT o RN L SERIER — NS, R SR R S
T Je P 2 TR ST 1080 £ 2 4 2 A o

TEFSCCAR, AT ERIINMTERE S AE TR, &R RS, ASOREHF RN .

BN ADEITW = wy,ow,w,p,ew, I, BATIRYE S TIZREF I word2vee BERZR, FRAFA) 5
TR B T AR AL SR IERME . VRS S R L IER.

3.3. BiLSTM B E

LEIANA T AN Z RN G, SESTF RENE R TG FATHZ BILSTM £, —
AN P AN LRI W = wy,-w,, W, ,eow, s n N E R FIKE AEFMANEZ G, A A AT LSTM
JZ: Hi1A LSTM ZAIJE [ LSTM JZ. XFTREAS B wy, 85 72585025 B wy B w, 19 B R ST E BxF
w BT, HAREHARICA b [FIFERT, JE1RERARYE BT SCHRIME BN w, B w, TR0, ARidH A

LSTM H 7! B8 % 1R 47 (0 4 SR K PR B AR . LSTM B ARSI MDIRAS , IR, BREIRE,
BT, AT T LSTM = B8 ja o) 4 R 2 v 45 Rs S AT e 128 (15 B R HEAT 15 B Rk,
ARG MY, THNGRERE. LSTM BALE AT 758 @i, H2& LSTM iEgmis s 25T
M5 S, PR A BILSTM ] LLSEAF )t | F SCfE 5 . LSTM B RIg AT 4015 a0~ A s

fi=o(W, [h.x]+b,) (1)
i, =c (W, -[h_x]+b) 2)
C, =tanh (W, -[h_,.x,]+bc) 3)
C =f*C  +i*C “4)
o,=c(W,-[h_.x]+b,) ®)
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h, =0, *tanh (C,) (6)

FEREANIFIAIA, dstm AT B P RS54 i R ) & 7, 1 U TR FF) BRORC0 58 ryy, BET TET DAL 2
MERTR N TN wo AT AR e b =Istm(h,,c,,w, )Mk, =Istm(h,,,c,w,) o e, FATATLLEE
B h A b RIOREE AR RIS E R, RNk =[h_.h,].

3.4. EERFE

Ze3d BiLSTM #if 2 Jm,  ELRH) HA) 5 [ se A

SRR AR ST AT AR N — AP AURR L A, FRid 2008 BIO. B AUREEA SRRk, 1 ARE:
NSRBI LAy, O BN FRAE TRk FATNA TR TR B — M rid, B S
HIA) T2 AN EEEARIC A R AR BT N AL AR 0 44 SR SRS R A

£ BILSTM XN JZ 7R 1) A AR PR AT SRR L5 S 2 J5 . A softmax J=, Hi i &M
WCHIMEEE, T AR ST, B2 softmax R AETIIN H SCAR P A SHR1C IR R, (HR TP
bric AR BR AR, BERF G hric < T R . ELanihsid 1-ORG /A BEER— AN I-PER #rid. XA
I {5 CRF o (RS FEFE AT DA RF R PRS2 B RS 2R, i RS R Z B SR &R, A3 it 1R
%, BUERARADN, IBA MRS HEF . LthsE CRF 191520 A X B0E O8N

n n—1
@ )% e
S(Wl | )—Zsiw(e)+ZTw(e) P (7)
i=0 "V =1 MM

CRF 137> EE MM H B, — #5702 LSTM AR50, 51— R ER N —MR%E 2] 55—
PRZEM CRF $eR2HERETS 7, F softmax 70 AR THEA DN LSRR IMER, 18 BI5 XU BUR REL L, TH
i f /MR R BRI SEAR VU BT ) 2 5L

3.5. XRBEWE

TEARJZ, KA I EAR R R 2 SR B8 RIEHUA &, IR A) sk 5, T—2%
TR SR Z B IR FR o B 7R AT IR ARE B CAAL, A T IESHARC RIVE R, SHEFRCHIE R
BN B R IEIZ
TE—RA T, —DNSHRTTRER 2 /NS RN e R RITFI LK TUE AT IR RS A,
ATTEE B b U P 20 A AN 455 ) B R B FRORT I SIEAA AR B 1T R PRI I (4 9 R AR5, AT T B & 45 % R S
PRFNTC FBRZEXT L TR et o) (L DU A AR R 25 2R, 2 B U ) — AN SR SC &0t AT =640
FE T EE— AT A5 I B SAR R EA TR LR R o THERE w, Flw; Z AN OC RAREE e M A
st (Wi,wj,rk ) = V(r)f(U(r) w, + W(r)wj +b(")) ®)

LR () R F X R R, fRINEREL. R AR 323 sigmoid HAALH,
ATLLEEIS R w, 5 wy 2 R ry R P

P(head=w[,label=rk |wj )=0' (s(') (w[ Wil )) ©)
EINZRRERE S, A TR/ M) T A R R B A SR 1 R R 2 SRACAR AR Y R 2 5
L, :Zn:zm:—logP(head:wi’j,relzri’j|wi) (10)

m R ARG IR AR . LILWGRIG, RS w, X R SR wy MR RAREE i A T A R
I BRAEL, FRATAT AT 2 A 5% 250 o 6 T3 21 SEAA S R AR HUE 55> FATTHSEI) HARBREOZ Loer + Lyco
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4. SCIf
AT BGAIE 22 SRS R HEE) v B AR Y 1R G R0, BRATTE R EE AN TAC BRI ) A SC AR AR AT S
4.1. LRI EER

SRR ELIE | FTR. M5k RIS SR B AR P, AR R A F A
HEARATHE AT . AT A 7 F s
o RIS R A

— - - x100% (1D
W) R SRR R 2R B
‘/[:l n] N "e_’ N . ZIN %
R:Eﬁlﬂ@%@ﬁ%?ﬁxwwa (12)
FEAR ST ¢ R 3L
2R 00% (13)
P+R
Table 1. Experimental environment
< 1. LIS
LG FREE W E
BERSR ununtu 16
cpu Intel (R) Xeon (R) CPU E5-2620
2F 1080 Ti
WA 128 GB
G S python
R S HESR tensorflow

4.2. SCIOBUR

SEOS KR SRR T W R ORI, R BRI, EE A RIS Gk . SRR BE, AT
R R R, A RS A KOG RIE RN EE S . FRAT— IR T 28.3 J3 %, 3840 1), A
T 8729 AR RN

SARERIFRIE I 2 Fios . SEURSEA EEFRVE A BIO, B ARAE MR L 745, THE ALk
FIHE R TR, ORRIERIAT. EHAHE PER. LOC fl ORG, HIRENL, His, 44,

Table 2. Entity types
2. SRR

SCARPRIESA
B-PER
B-LOC
B-ORG

I-PER

I-LOC

I-ORG
o]
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RAERMINE 3 Fox, 3 Hrp “RE” (0 “ImgE” o “RFEY L TR L AR AA
KRR TR “HIE” 58" RANLRE LA MARLEZ FMFR R IR 2N LA
PSR Z (B IR TR AT R N4 AR IR FIN A% AR AN G AR Bt 44 Se ik 2 TR &R “ K07
FENA SRR A% AR 2 (A R 2R

Table 3. Relationship types
F 3. KRAH

KR KA
21
i
K%
TR
BEZ
e
EoEt
B
s
%3t

BB REAT A B e, BEAT 10 338 RAIE,  BENUE A D) 70 i 10 S E A AR M R 54
IR 9 D TRIEARIE INZREE, 1 D TERIEGEVINREE, RJEEE S T -F Il Z=
BN . ASCRENLIE L T 3456 M NIIZREE, 384 AIENIlRAE .

4.3. SEHNEIT

NT 6 UE AR SR 1 i B it 1) 22 SEAAR G REEHUBE AL R R AR B, B T AR B 2 Ah, 1A
FGE XTSRS, 430 2& BILSTM + CRF fSAAR IR BISE5G . LSTM + softmax [ 5 22 $i H S 56 R B S AACH]
(18 ity 28] ity S AAR 5 RPEHL S o

XFEGSG 1 A& SEA A SRS, K TR = ) AR MR BILSTM #h & WSS EURHIE (S B2 J5, KA
CRF 1B N7 FE A8 AT SR 1R

XFEGSEEG 2 Aok REEHNSLLS, Sedt AR A7 24 R B S phR i ok, SRS BILSTM Xt 4] 1
Fpt R P ) B B A TR AE SR, ARG softmax XFRRVE H A SEARBEAT R R 02, M SRS SLAR T B
KFo

X LG SEES: 3 % B S A ity 310 00 SRR EN SIS, 8 F SR (24 AR AL, A3 AN A RN S S A R Ok
M FR . A7 AR BILSTM 2 BURFE Y J5, ¥ BILSTM IS HUE N IL =S5, H o il
AR R 2
4.4. ZWERR T

SEEGEE U 4 Fow, TETRSCEHRAE FBRAT A LT DO S

SERS A AT T 4 L A 4 SRR BB R OC SRR . TEAL SL I 0% REEIUBE AL AR F 2
TR, RIS iR B dr 4 ek, FREH A A SR 2 RO R, 0 S ZmE N T R IR SE A S R 1 R A
P, A TE RO RIRICA A K
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S(W)=L,,, (W)xL, (W) (14)
Table 4. Experimental results
F 4. LEHER
A SEACRSBIET) KAPEEUF) ¥1H F1
SEAARIRS] LSTM + CRF 83.24% - 83.24%
% AR LSTM + softmax - 72.10% 72.10%
Ui )i H = S 82.33% 65.36% 73.84%
ity 1] ity 2 SLAARX 83.35% 73.18% 78.68%

A 14 T8, EREAI L RIREL, F1 SR BRI RIREUN F1 IR, 5Bl 3L 5 2800
B3 2 SR KRR F1 0L 2R BIRIE RABILUA F1 FeRUE 60%15, U USRS A0 55 R RUR
TR TR A S S R B, FT 2 A 4 SRR BRI 6 RARBUL S 340, RN X S50 i &
SRFFBLRL ISR RO

St 8] s 25 S AR 1 I 00 D T T S S S S A (SRR, R IR B R
A AR Y1) T 2 SR 56 B BRIBURI AL, O L S bR A3 R0 SR TR RN 56 RAREUAIE R R K iR T
(il
5. &5

N T TG R 5k R SRS ] B SRR R R 2, 8 Ok RIRHUET R BB FAL B, H— MR
REELE Z ALK, AR M 17— 2 1A 22 SO 56 R SR AR, SR AT 7 BILSTM + CRF #7411
RIS, SRR TR B SE A AN SRR AR B LA BLAS B A RN B — &7 PSR I 2506 R S U
R, TR S AP A ROR o 33 SRB8T b, 3 13 19 22 S A0 50 AR SR U ARSI 4% S I 7T 2R 5% AR R
ABERY AN T2 2 0 i 381 g S A5G R AR OB Y

XFEUEITAE, FATAE AR TE R BL T 2 1 SEAR R R RN SRR, W] AR U S 2
KA, BRIEE 2 908, BRIz A, BB, LA bert SRACHE &) 7 A MRS
ANPEHCA) T (5 B4R, Rt — DAY, S Erf .

SE 3k
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