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Dialogue-based Entity Relation Extraction with Knowledge

LU Liang and KONG Fang

School of Computer Science and Technology,Soochow University,Suzhou,Jiangsu 215006, China
Abstract Entity relation extraction aims to extract semantic relations between entities from text. Up to now,related work on en-
tity relation extraction mainly focuses on written texts.such as news and Wikipedia text,and has achieved considerable success.
However.the research for dialogue texts is still in initial stage. At present,the dialogue corpus used for entity relation extraction
is small in scale and low in information density,so it is difficult to capture effective features. The deep learning model does not as-
sociate knowledge like human beings,so it is difficult to understand the dialogue content in detail and depth simply by increasing
the amount of annotation data and enhancing the computing power. In response to the above problems, this paper proposes a
knowledge-integrated entity relation extraction model, which uses Star-Transformer to effectively capture features from dialogue
texts,and constructs a relation set containing relations and their semantic keywords through the co-occurrence of keywords. The
important relation features obtained by calculating the correlation between the set and dialogue text are integrated into the model
as knowledge. Experiment results on the DialogRE dataset show that the F; value is 53. 6% and the F, value is 49. 5% , which
proves the effectiveness of proposed method.

Keywords Dialogue context, Entity relation extraction, Transformer, Attention mechanism, Integrate knowledge
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WA TR R Z . WFRE AT A B BROE) i SR O R
HEAT X 35 SCAS By 375 57 45 U FON 36 37 5 Ry SR g i, DA
B 0 b B i X 5 SCAS . T W, B DialogRE™ #0482 19 &
A B X X 9 92K 06 R Al O SR AR LRI . BT AL
W SCAS XS IR TE R EE AR A D X R TR H AT R RN
KRV JE 2 S BRI AE /N RS TR R ot DLR 00 345 2) X1
AL H R R E X R R £ R B AT A AL A
VU AR A BUREAE 5 3) AR X3 B 23 E A7 R IBC AR T A% 78 G
T2 A7 A0 e SR NS A A 0 A SR R R SR AR SR TR
KA o R S 1 09 B TE v o R S B A T A TR
B SCRILAR O SCAR 1Y 336 S A B 1 L 8 A5 T[] X9 SCAR 1Y
SR G FR A B AL

Yang %17 #F BERTU A A (1 SEaik 1 @l AT 030 & 3 v
BT SCA L, 3 i 1 30 J60 TR 38 i Y PR 35 LA R R R R SC
FAHRRAYBE ), e 248 T T BB AE 1) 13 LR AT 55 ke
Wang %5015 RS v R P 0 B 0 AR S B R A HEE R
g8, P SR R S EAT B A AR R R Rb SR AR B T
TR HE B BE 1. Hou 507 Btk 55 UK 4 48 455 AU A, i 4R
Wikipedia 5 52 AR ¢ Y SCEE , A A 42 B 91 %5 i 30 19 44 1)
DA B 6 B ) 2 B S A A o S ) B G e a2 o SR xS A
HEAT R SO AR ST TR A PERE . LR TR S ERIE ] T
LA 5 T AL P AR X — Ty B Y AT BB . FEHEAT S
PR G ZR A BB, FRATT R B G 2R 4 Rl AR B AT LLVE S A SCRR L L
W A 13 W LUK A AR 0GR HEAT IR SCHE SR BIAE C R A R
ISR} r Y i R D K Wi 06 R #E Wikipedia H1 ) AH 26 SC
F A ] TF-IDF 42 B >k 09 ¢ 3 . il Attention HL ¥
X IR 5 X 5 BEAT AR DG MR T S B 1y OC RAFAE
il AR HL

A SCYER T B 901 Star-Transformert ™ #5158 7 S i {4k
HEZE ) HG 2 B0 4 0 445 4 47l 2R %0 35 v B9 A RO AE . T R
B RGER T R RS /N S BRI 2545 5 i B U 1 17)
B, SRJE R Rl A B3R R AT SE R G R A, 76 Dia-
logRE 5 6 [ Al A J0 TR0 52 4k 56 & il UK B 1 F, (H 3% 3
53.6%, F\ fHiL%] 49.5%.
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432K Z s Wang 25050 $ 1 A CNIN 2244 (8 T —Fh 357 751 A4
GG TR T SRR R RS E X R Mk E R I Z 2R
TE B I HUH s Zhang 460 F 2018 4R — Figr 1 16 0 5K 0 AN 2
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| 5 PR B 4%, A I T 4 DL OBV S A L AT L B
I FH 4 MR AR 139 45 440 15 5. s Wang %500 fff HI 990911 25 1 &5 A Y
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T Li 55070 6 R A U 55 % 48 o 22 40 ) 285 14 1), 8 58
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Transformer 4 AR RRAE » [ B 38 20 @l A 0 1R Y 77 =X 85 Bl A 7
R i o B S, AT 4 T 1A% A 7R 6 SOAR R AT SR SE R
OB

3 ESEXFTEMTE

3.1 TH[E) XI5 ST AS B SRR 3K B R

WE—BETE D=1 01050 :ty s us,: b, Al — A SLARST
Caysaz) s Hots, Flle, 43 AR R AS ¢ 58 001 1 X 3 2 FAG T 3L 1
i, m AR B XTIER R, BT ZERBCRIE D T e, M
a; Z B RFR R 1 g, AR XT3 iy Sl 435 43wl LA
FIWr H Speaker 2 fll Frank 2Z [8] (1Y 5¢ & & per: siblings., T fill
KA SE brother, ARSI AYHASEIE Ws) 1150 02005,
t,LE1Jay Ti[E JLE, Ja, T, LE, JH)— B K 3¢, i [E, JMILE, ]
2 o0 B SE AR AR AT TR T 43 54 R S R ay Alla, (Y
SRR,

F 1 R ER KRR CR = H

Table 1 Dialogue and relationa triples
xtiE # X i
Speaker 1 Hey Pheebs.
Speaker 2 Hey!
Speaker 1 Any sign of your brother?

Speaker 2 No,but he’s always late.

Speaker 1 1 thought you only met him once?
Yeah,I did. T think it sounds y’ know big
Speaker 2

sistery,y’know, ‘Frank’s always late’.

Speaker 1 Well relax,he’ll be here.

(Speaker 2, per:siblings, Frank)

3.2 EMAE

ARSCR AT Yu 5550 5 B 9 R 7 15Ok P A R R T
T8I 73 53 A 28 P R T4 O 8

(D AR TN 7 12

FERR HETEAN J5 15 b A 045 D LA SOR o L BB A 19
SCHREE B T A X B R SR T d Wy Flla, ZTATEY E R
LH R UE M A P R R LLRF, 84 5 45 2R 3 17
P

(2) X IE TN 7 1

TEXIE M AR AE A5 G<mD) RN TE MR 4. R
— TR ) A R o BIRE X VE 6 R PR X35 A [ RR, B
PR EF, AL NF EHA TS, FHAMAFENE X, 4
AR ar a FEE @ FXPIE R, O, Fox fy i I E RE S
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B RAE IR B RE ST L E RIFM L E & X
MO PR MG XE R ar s a, B - 1Y Rl K 1)
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Xof 55 v R E X0 (2) R XA A R g L
I EN e

21O NLNE;: |
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Relation Classification

) Z /P,(D/,al/qaz/)

D'.ay’vay

p.= sy D
D' ay’ay’
2 R((D/,a\,,azl)
D'say’.ay’
R.= ST (5)
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2+ P.*R,
F.{—W (6)

TERRHETEA J7 1 oy, A5 ) B AT LA A il 42 3
T 70 X 35 PFAR 7 3 v B B g AT RUA T o O 545 3
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T e B R U Y S AL O R B PR RE
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4.1 REBRE

BT 4T R R G B 450, W LLE B
A% O AR & Star-Transformer $2 BURRAE , 78 1 55 i
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B b I A AL B B PR A X 355 SCA R AR 19 43
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I U TN QR b= WA I o = BN E i =4 N

[] Embedding

@ Sigmoid
Multi-Task Gate Mechanism
e 000 J Text Encoding

@ Multiplication

Star-Transformer

O OO

O 0O o

FE g .
Speaker 1: Hey Pheebs. Speaker 2: Hey *** Co-occurrence siblings:sister,brother; friends ---
of Keywords

B 1

RO 2 4y

Fig. 1 Model structure
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4.2.1 MAEXRZES

DialogRE #4848 3695 [ 37 Fh oG£, MK R 4 WA &
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G T 1 OC FR AR 4 LD — ST DL ok 1Y 5k LT SO G
i) AR SCR AT N i g7 X

CO B 2 B A OC R AR TR T fih 1) W B I R 4R 19 ik &
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LB BT v T 5 A M % TR AR R i O R MY LR R

(2) &1 % 4 Fh OC R 76 Wikipedia [ 50 42 41 56 32 8 1Y
SCE Al TF-IDF £ R $2 lOC#E 3R , 28 iR TF-IDF {8 fix i

MRT 5 NERZ L R A Lo EER . TF-IDF 83k 19 A =X n
KD —K PR,
_ N.

TF, =+ D
B %

JDFK,—log(Y—wH) )

TE-IDF,=TF, X IDF, (9

Hop N 2 —SCF ] o B R, N 1% S0 3 B Y A
BAEGY RE R R KM ITA SCHEEL Y. R IE w
FISCRERL Y. 1 ol T N w0 A H BUAE BT AT 303 v 8l
3B 0 W15 B TF-IDF ({8 1 TF {6 #MIDF . {H AH e 15
B AR UL XA A I R 2, R R RE AW
1 380 ¢ ZR A VAo G 28 5% g 1 3 SR i) i, o FH DG
i) e 3 Yy SO0 E B OC R A AT IR, A5 B SCA T,
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4.2.2 FMEMRITHE

T bR SRR IR R T 2L A B T RN MR R
B CRRACcrsersson)  He 2 AXRRHZXERMW
KR TR G R 5 0 G SCAS 1Y A S L B e A5 B AE G
BERRM A, AL T PR R HLE (K-Attention
Hl C-Attention) e S BLAH LI,

Knowledge Attention(K-Attention) F Fil& X RE ST
BARRAGNEZENE IR ERNA0 R .

a; = softmax(w{ f(W,¢;)+b,) (10)
Hh o, URH I A RRBE KRN BT, AN RRES
R I, £+ )R AR AE BT AL tanh W R AT 4E
B4 s wy SR AT 0] 4, 0 0 25 S8, B JE T softmax X 4 il
K RBEFER S NEH#FTIH—1,

K-Attention B1E HJ& SF 17 R 1E 1 B, B 2 10 ¢ R 240 Iid
BRI AL 1T AS 3 219 00 R A3 IE AT 2 /D

Correlation Attention(C-Attention) i T35 XFF SC A< Fl
KR A BT SO M, 3B/ G B 3R] A ) B0 & 6 3 3 SUAR I
FIAH — B M 5 I A Ok B BT S R FG R A R X (D
Ji 7

B = softmax(w) f(W, [¢;5¢]+b:)) an
Horb, B AR ¢ A 56 R BUZ OC F 1Y O B 3R] AR X T 0 35 SCAR
Wi e BYTE R IALE, B, 8K, B Z ¢ R 5 X518 4 45 B AR
KW SB AT B wo SR AL 0] 3, 0, SR 25 S 80

TEA B B I o R 5 A8 T3 HL DR — 3 kAT
g ot A g LA R

7: =Gate, * a; +Gate, * 12)
Hr,Gate, MGate, 53 M Fa, FIB, BT i 9 AL TE [7] B, Gate, +
Gate, =1,

1AL AT PLLEAERL | 2% ) B 5 35 19 A I 20 T A e
B, AEHE SORTE R R H B b J& G 0 T 08 R 5 X i (Y A0 ¢
P 22 ] A — A~ e AR i

B JE BT ROCR RS b R AL RS B OC R e
P I 2 o] a5 [8) A% 48 17045 AL i 55 085 78 00 i b o) ek AH 45
R 77 AR B R A L. AR Q3D XAD R,

M

P= 2y, (13)
i=1

O=Gate; * P+Gate, * ¢ (14)

H oo REH MRRBOZ R CHE .M EXLRESGWN
KB e SRR XS 35 A SCHY GBS Gates + Gate, =1,
4.3 Star-Transformer

B SR Transformer™ 7ER 2 NLP L % L# R TILFH
PERE . H2 BRI E R . TE N RS2 EEN. X T
BT B R G U R KA. T BRI LY & g
Guo %500 5 H1 I FH B 0 90 1 45 A4 £k 4 3% 8 45 1) ok 7] 1k 28
8, JHC v A T A A 45 G o — A S e gk g SR AT L
W 4B Y AT T e N VR IR AR ) R ) e R B 4 35 ) A 43 A
K HIKH S RO BE 7. Star-Transformer )5 8 25 ¥ N & 2
JER s B — RS s Rl A TDESSAI . 304 PR
SBPREFRSCARFHI RS ¢ 4 Token BYFFAE ; o 4k 45 45 s
Y B PO L EAE DRSS Z RIE R A EE .

(b) Star-Transformer

(a) Transformer

Kl 2 Star Transformer £ %45y 4]
Fig. 2 Star diagram of Star-Transformer

Star-Transformer 2 1 T 3 T time step B9 4§ ¥F ¥ 85 )7
K : B> Token i embedding #4179 IR 1k , H 4k 25 £ 01 46y
A Token ¥ {H . 4 4~ Token K ¥ i i3 Attention HL il B
B SR DRSS S, B TR Y a5k, R 2 AR A I A 4B
)45 s TR AR B — 3 B — S S BRA bR N
BB E—5F — D45 R A A 45 5 1Y embedding DL X
R gk S RO I (15 A6 PR

Ci=[h=1h shiTlse 55 ] (15

hi=MultiAtt(hi"" ,C}) (16)
i, CRRFE i M TEGSANMLETXFER.

T HHE B R H— 3 AE, =X D iR

ht=LayerNorm(ReLU(h!)),i€[1,n] an
TEYRT Ak gl s, P gk 45 s IR T A TR 45 A (s
B Z TR A, A8 R AD PR
s'=MultiAn(s [V H D (18)
s'=LayerNorm(ReLU(s")) a9

3 o AR O TR & S A 4k 45 45, Star-Transformer 7]
LA 35 350 AR AE A K MR OE &R

B = DAL B Attention(Q,K, V) BRELEYAS Al DU AR
Hg AR — A ] (query) Fl (key-value) £ {8 XF 19 £ & e 5 5L —
AN H T query, key. value, output #i 2 ) &, 18 AL FE
AEE R R L 0 5 A EE 4 L 4h SO T R AR
B HA T8 ¢ BB A A5 B I A T B AR AL .

H 3 I L A % O AR e 45 T R SR B T (Scaled
Dot-Product Attention) 7% it I+ & i I 5 B E 47 A0 oL BE 31 5% .
Scaled Dot-Product Attention )15 252 n=X(20) frs .

. QK" )
Attention(Q,K,V) = softmax( \% (20)
Qo T

Horh Q. K.V ¥ 8 /di BT AR A
Q.K 1Y N BUAR 2 KK, i 7 % Attention 840 A i B

(Soft Attention) ™',
5 XWEESERSW

5.1 SIWHEE
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U R TR IE 2 I BERAE U ZRind 25 5 th B 1 S B 42

2 2 DialogRE %4 %
Table 2 DialogRE dataset

S ) W R K R
% % 5997 35
LT 1914 37
lRFE 3 1862 35

DialogRE 8  EAR 2347 3k 3 7 57, 4 B x4 ~F- 4 41
3.6 AREE A 15,1 WXTE .65, 9% M X R oAl T E M
i B ) il S O B LA 3R RO

# 3 DialogRE & ¥ 43#7

Table 3 Analysis of DialogRE corpus
FHMEKE FHMEAH CFHAEHFE PHAFRAXEH
190. 6 15.1 3.6 3.0

5.2 EWiEE

i85y % T Pytorch 1. 4. 0 #E %2, 3 J§ NVIDIA 1Y
1080GPU A7 TN . 15 Yu S0 1 Bl A5 11—, A SCAf
I GloVet® 1 Il Zk i) 1) & 3 17 ¥) 14 46 » Embedding _dim
100, B i AJE— DIB RN [Batch-size , Maz-seq-length
Embedding-dim ] [ ik #it , Fo f Batch-size J 24, Max-seq-
length Fom e KA FRE, & BN 512, G RE, Epo
chs 4 30,2 2] % 3107 4 2K bR KU 1 )2 BCEWith-
LogitsLoss, B ¥ Sigmoid JZ fil BCELoss JZ #Hfitt & » I Adam
(Adaptive Moment Estimation) ™ 8 ik it fb 45 81 2 %0, Drop-
out W'H A 0.1, Star-Transformer "1 22 3k 7 3 J1 WL A9 3k £k

BWEN 4. layer BHEA 2R,

5.3 SLHHER

SEH R F (B A A X U0 5 R AT AN . RATTEH
Bynde BT TSR AR R 4 BT, by 3 SRR
Yu SEET g Y B RS, W LLE L AR SCRT R B AL F

IKET 53,62 Fi fHILEI T 49,50, W T IR

5.4 O

(1) Star-Transformer & Transformer

K LB UE B Transformer 158U #F $ B 42 J5) FRAE J7 17 HL
HERKMLHE ., ACH R Transformer #F 17325, 45 F &
PRASE R R R M, % & B DialogRE H 5 46 0 ML AL R K.
Transformer BB JC vk K #E 2R, FTREAH R E B H
Star-Transformer £ 8 #f 17 SC 40 . Transformer £ % 5 Star-
Transformer 18 B ) 52 56 45 B 4 38 4 i 1), % L0 & T LR
|, Star-Transformer £ 8 7 HU 48 BB B/ IV &L T B9 R 8L
T Transformer £ A

F4 LRGSR
Table 4 Experimental results
AL 20)

Model Fy Fy,

CNN 47.1 44.7

Yuls) LSTM 47.2 44.1
Bi-LSTM 47.9 44.4
Transformer 27.8 22.6
Our work  Star-Transformer 52.3 48.3
ST+ Knowledge 53.6 49.5

(2) Rl A TR e ) BT ik

265 BT PR R A A AR T[] AR LB T R 4
FERMA ARG R PETHET 0.2% . PETHET 1%,
W8 A PR A DR T — 8 4 R R S AR AR ) A o R T
MmN, HERMEAT 3.3% . RAGETT 3.2% .31 H
A AR 3R b TR S B 2 04 X i SCAR RRAE (R I AR
TE A W7 T 22 R S s U Y SR G R T Y B R T
P TR A A P R

5 OLREE R IL

Table 5 Comparison of experimental results

AL 26
Model P R P, R,
Star-Transformer 49.2 55.9 51.2 45.7
ST+ Knowledge 49.0 59.2 50.2 48.9
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Table 6
X iE A X

Yo,paisan! Can I talk to you for sec? Your

Speaker 1 . K
tailor is a very bad man!

Speaker 2

(Frankie, per: title, tailor)

Frankie? What’re you talking about?

(Frankie, per: client, Speaker 1)
(Frankie, per:client, Spieaker 2)
(Speaker 2, per:alternate_names, Paisan)

(Speaker 1.per:negative_impression, Frankie)
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A E e LB Pk B L T2 0 AH OC R Rl A BERT A5 B

e SLER SR IR 7 .
#7 18 BERT LIWy58
Table 7 Experiments on BERT
CEAz: %)
Model Fy Fi.
BERT 57.9 53.1

BERT+ Knowledge 58.1 53.2
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