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A novel method using word vector and graphical models for
entity disambiguation in specific topic domains
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(1.School of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China;

2. Key Laboratory of Intelligent Information Processing, Kunming University of Science and Technology, Kunming 650500, China)

Abstract ; In this paper, a novel method based on word vector and graph models is proposed to deal with entity dis-
ambiguation in specific topic domains. Take the tourism topic domain as an example. The method firstly chooses the
web —pages of the tourism category in a Wikipedia offline database to build a knowledge base; then, the tool
Word2Vec is used to build a word vector model with the texts in the knowledge base and texts taken from several
tourism websites. Combined with a manual annotation graph, a random walk algorithm based on the graph is used to
compute similarity to accurately calculate the similarity between words within the tourism domain. Next, the method
extracts several keywords from the background text of the entity to be disambiguated and compares them with the
keyword text in the knowledge base that describes the candidate entities. Finally, the method uses the trained
Word2Vec model and graphical model to calculate the similarity between the keywords of name mention and the
keywords of candidate entities. The method then chooses the candidate entities which have the maximum average
similarity to the target entity. Experimental results show that this new method can effectively capture the similarity
between name mention and a target entity; thus, it can accurately achieve entity disambiguation of a topic—specific
domain.

Keywords : entity disambiguation; entity linking; Word2Vec; Wikipedia; graphical model; random walking
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Table 2 Similarity between keywords calculated by Word2Vec

RG] 1 K fA] 2 AR
% Hhr Tk L 1.0

Frkg AL PR 0.253 319 38
Fhs B 559723 0.117 823 526
Frig B r H 0.496 713 4
Frkg AL R IE 0.429 819 64
F i B Fg B B 0.496 569 78
Frig B hr L 0.009 633 713

2.4 BB A

HFFRHEHATH A LR R EL AR 2T,
FLPYFR g AR 2> et 545 b ) R S A A T G e R
B, A BRI R, 5340, 435 E R UL A
AZEHME R A I fF B SN R R A, XL
B b SR (AL ST T 38 SO Y ORER, BT LAAR
SCHEBRAE L A RME N SIS B R . R T AR S
JEEE X R U, AR SCHMERC iR Ui 43 2545 BT Y B
A U AR Ry fe 2 B MR PR R ik AR FRAT THEAR K
JFE ST I A, A A% BLRL(RFLD /) A
“Trig B CRALED) " A SRATE IR e
—ERREE LA/ TR SRR, R IR L
TAWEE T DL R R 65, U B
P E Neodj {7t B4l , X P I A4 i S5 A& e &
RUECHE AR LU RE A5 T MERA A 50 3R 25 B I 2
[ 52 220G 2R DA 356 1 R bl B 38 1) 690 3 5 A
AL B BB e 8 5 N AR i 7 2k
TSRS SR Z R ) 5C R EE, B S 8 i
FHAEIZ B b BEA L Skl Bl 3R DG ) 22 (]
FIAHLEE , B ETIZ G E LA 13 956 301k, 8
127 X RFR, B2 BB R R ILZ MR,

B2 #MoaLEXREEL
Fig.2 Part of the entity relationship mapping

SR T AR e SR ) 2 AL AR B RE T AR ) MR R, R
A TAE T [6] ) Aty B I T ) SR 53 ) A 4B
JESR £ 5 - O B 1) 2 [ A AR BURE , S TR 7 A
Z— b PRI AR E (0 25 T IR A B AL A2 505

T HERMNE SN T 7 — s
PRICR I 18] 2 B B At — A S8 B9 25 g R 40 400
SRR SR (43 0 o 2R P, B PR B ATTIA R K
O 5 ORH T Z B AR LR R T L S
“ORBHT” Z (8] ARMUE , PR AP 22 [ 2 T
4956 28 ELAEATE | T I 2 TRl i Bl
XA ]SS AR IR FE R 1Y, BT LUAH H AT &, < 5L
P75 KRB Z (B R R B 1 2, [RIAE, < 4
7 ORBR I 22 ] AR LLRE L R
CORBEE I 2 (6] A AR B85 15 2 | N O Jis 2 =22 (]
R AR T 22 | ok S g B rp S A2 [R] A K R 8 )
T EE AR — 3, T T P 4 Bt ML U 7 50 0k B 3 ol 512
R Z 18] I 2 2 B 7 H R

|

* Q PN
1

(a) IR A5

TR

rQ

(b) BKH 2 D TAFEHE T — D HAR

() BIIKHE 3 AT A P E



TEI A5 — s 5 i) i) o T PR R 14 R 0 S AT B 7 vk

- 371 -

(d) RBEARFNE T —A H iR
B3 REdiFERER
Fig.3 Schematic diagram of random walk
W 3 B AT f R BEd 3 R 7 3
AN AR R L BERLE | ERCT R AR
Bl 3(a) ~ (d) 55l Eon 4 et 200, B 3(a)
R I A T IR Z B — AN LR SE AR
i Sk 75 1) 78 S8 AR T 1), e DS R H R i )

FRN 172, BT IARM A C REELEE 2%, /T LI
XA RNG N —F IR AR SO 3 o [ A AR T
iz FH BRI A 383 T DR SIS i) 1) G o M
FAF H ¥

ISCHR o SR ) T 25 Sl 1 p A S A g S R
KA B R B P A SR ATE XA~ B
T PR AR LR R 0, 22, D) Bl AL A B3 ik 3135
FRRUEE o B LA 2 iy R B 350 S oty )4
WILRMEE AT =1 0 0 0 0 0 0 0] ,“KM
W gt — A E R 2 4.5 2 3 AN AN A RAD
02 0.33, X P FE R MR KR i — 1> pxp BYHERE , RIS
8x8 AYMIFE M, X T o MBI, FRATS IS
a MEEH 0.5,

FARF LT .

1) IR A, JF4 B=A

2) MR A5 B v SEAA ) i R RS MRS, A R P M

3)itE C=a - M - B+(1-a)A;

IR 2 1 5 2 AE R R R 1, 18 3 (o) o 4)% B=C;
= AL AN SE IR ) B — A 2010 (G & L SYERELAE3) 4), 5 C LR ERESEE
DL A AN A SR W A e rpa ST B,
[ 0.5 0 0.5 0 033 05 0 O 07 [17 (1]
0.165 0 033 0 O 0 0O 1 O 0 0 0
0 0 0 0 0 0O 0 05 0 0 0
0.165 0 033 0 O 0 0O 0 05 0.5 0 0
=0.5 x * + 0.5 x
0.165 0 033 0 O 0 0O 0 0 0.5 0 0
0 0 0.5 0 0 0O 0 O 0 0 0
0 0 0O 1 033 0 0 O 0 0 0
| o0 | 0 0 0 033 050 0 0] |0] 10|
C «a M B -« A
12 W SR C kSIS , R4 H
[0.5716 ] 0 0.5 0 033 05 O 1 [0.571 6] 1]
0.1678 033 0 O 0 0 1 0.167 8 0
0.0052 0 0 O 0 0O 0 05 0 0.005 2 0
0.1107 033 0 O 0 0O 0 0.5 0.5 0.110 7 0
=0.5 % % + 0.5 x
0.105 4 033 0 O 0 0O 0 0 0.5 0.105 4 0
0.0270 0 0.5 0 0 0O 0 O 0.027 0 0
0.0209 0 0O 1 033 0 0 O 0.020 9 0
10.044 6 | 0 0O O 033 05 0 O 0 0.044 6 | 0

PR 2t Z 0GR TG, X Rh T B R A
O LA T —MRUE N, N C FEREFATTT LA
kS 1 5255 2 4505 4 4508 5 MRUERK,
B4 0.167 8.0.110 7.0.105 4, X} fj 7 [&] 2w« K H
LR R ORI BARBLEE , it 45

ST 55583 AR S/, HA70.005 2, % 5K 2
R I SE BRI DL EL A AR AT, ansb— 3k, FRATTHH
TXRR L 45 ) AR BLBE SE T Ak, JF B SCBR
SR S PSR A S — B, T WAz SR A R BT 5
AFRLURE B A S FHAMEL



- 372 -

i
aod
[Yoy
3

@é\r
5

S 1B

25 fABEHE

2.2 5 TP L 28T 2 HUA T B B 1 A i
FEBCIER 123 BUHIIX n A SRR SO (R
o

0, = (0,00, 10,) 0, = (10,510,010,
SR, I ST PR B 1S S0 B
0 0. S AVEL PSP S PR I SCAR SRR A 0
I TextRank B35 4G SCA S i) i) S5 ) 2
AR L P 5 £ A % (1 0% | LA HH Stk
(3) %

(’,.wq .
—— + (1 —a)sim(q,e)
Lw, 11w,

Sim(q,e) =« -

(3)
IS A T F 532 R 1) v £ SR OB R 22 8] 1Y
ARBLEE | J5 2R3 3 S A1) T 66 7 BT A BE AL T A B3
S SRR Z [A) A ARRLEE , Horh w, SR S5 SO PG
SRR P R) ) B, w, SRR SRR I SCAS S B 1] 114 1)
] A S o SR P E X PR R ST 5
B SXAEFRAT TR RE 1S 2135 5 SO 5 8 5L AR Se A
DR TR] W W T T HFE B AL, — 2R BRTRE 2® A
Sim(q,e) , 85 R EATRME, FIX A E KRR
PR SCRE RO ARBLRE , B 0= (4) B

> 3 sim(a,.e)
R (4)

n

Average =

S5 A T3 7 5 SO S A8 S AR SOAR
FRVREARLEE , oF Xof B 98 SRR HEA T B, ARML B e K D
h HARSEAA,

2.6 T SLAKFIET

T RIAR ZEAS i) BE A R R 4 1, 55 B it
PP A S MBS B B, RIVRR T I 1) S Rk 45
FRIGAE R I8 5 Z 06 i B AR Sk, X F
A PR AT BE « 1) 16 AR B 8 SE AR B Bl i i 42
D e i [ S im] DG e 9 by T AT DR E 31 5 22 %
i SIEAAR 5 2 ) 7 AR BRUAv 3 S AR i B DG T 381 & 70—
At SR (E R S R b 3 A6 3 SEAR IF R B 1
Y

551 ARSI R 0] NIL, 55 2 R il
Tl E A A, WER R AR AR RN T A,
WA SEARFE PRI 5 it LA TE L EASHROG, [ A
iR 7] NIL,

3 LB E &R
RSO TR B9 e B P S i

BRSNSy, IR — /N A, A
SCE AL P AN SE R X T 4R O AT T R, SE R
— 3 36 IR E AR RS BCT % Ha  B E H
TH VR R A S 1] S B8 22 /0 B3k B i 8 5 7 52
B I TR s SR ) H DB 3 e X s SR A
A TR IR ARt AEAS [R] DG H 1) AT MR 02 15
B THETE T AR BE An ] D R o 28 A 31 U5 o 1 2R
XL,

1) I U0 450358 1 Rk e s 3] i i 28 [ A
RTINS

2) FIFH 2.2 H il I AR R T B SRS FR T AE 1)
SCAR R 1 A I

3) FHIRIRE 149 J7 2 78 BT A 468 35 S 4R T 8 SCAR vh
A3 B n A etk

4)FIH 2.3 F1 2.4 A& 35 1 AE B IR
TR b A Y A SR 3 ) AT A8 SR AL
T I HIBCF3491E

5) BEHCH: R RLEE P A i R 1 i & H
PRSEAA
3.1 EREYIRENVAE R Al 2k

T A SO E A B Word2Vee T H X il [] £ 25
RS RLIEA TN 25, Bir LR T 435 B R 2014 4F 12
F I SCBS BB | I 45 U v (9 iR T 2R 1Y
TUHE S, HTh 71 208 4%, B X 2biE k28 ad Ak
RO AR R B R R SO, 2
% i TE B 5 DA [ P L3 44 8 it i I st TR B T
PR SCA, SR SCAR 2 45 23t 75 016 . AE
FARYARE A Gk, 2 25 38— 131M
Y SEBOAE TR SCAA: vectors.bin,,

FFSE T B BE AL AE 50 2 S AR L R, [
PR f g 2 2 G R B ) — AN AT, AR - —
AT AR B 0 5 S A R e A T AR TR B =0
HE T — A SR O AR R 3 a7 3 5 40T 3l ST
KA T A BEHLITE AL Bkl B 53 G d i) 2 i)
FAAEARLEE .

3.2 MR EERTIEER

S5 BT FH R DU A 2 — A~ /N RS R 3 4, A
SCMHE iR s _ETCHER T 596 R itk Ui o mis Ak Ay i
AR IE R IER R I A e — R AT
FEAE: SR SEATR AR, B LA 3 A T35 O 45 70 5%
FeMFSCAR ST 135 e, NRE— s SeAs T N TRl
HHAE AR I SO R I 4548 S AR 4 A, o LA 1l 114 %0
YU X 0 S PR A T ok BT X S 6 4 SR ik A7



%3 4] VR 26— 225 £ 1 ) B PETASERL E T 2 PA ) $373 -
BiiE RS Z X, BB AT B 40k 326 S5 A4 AT RE T A H AR 56

3.3 ZWERSHW

SKIG 1 ARSI AR TR AR
o BB E SR T —F B Sh R0 A 7 ik, 3RATT Y TR] R
ALLfEIfE R C=a - A+(1-a) - B, 5L S0 R A
Xof A et ol Ol ) 22 ) A AR DL (22 A R,
R € 1Y)y 253K 3 B KA, 3K I 7] &5 SURT LA ARy
Rt € FERKE o« WH, BAHE « — It
{H 0.5 , i T35 B 7 kA A SO HUJ2 e 20 48 B
YER, T LLRE o AR 3EIN 0.05, 18 BV A «
HIENL T C B 2508, L s Rl 4 Fos

0.40
0.35
0.30
0.25
0.20
0.151

010}
0.05

PESIN

0
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.850.90 0.95
aff e

4 AE o ERXMHNERSE
Fig4 The sample variance of different « values

FRAESEHG A5 AT LIA Y o AO(EER 0.7 B, A
UEEFEA Y J5 22353 B KAH 0.366 6, Ui B sy G B
1) 22 [B) A AFRURE 20 A7 S5 A R L, AEARLBE (B 25 S d ok

RG22 AR ICHER N n B ER T 6 41
S A 0 FEHLS 6.7 8.9 10 B X 7 A
R, LR 25 A 5 R,

95

90.08

90

85

HERF/%

80

75 75.18

70

5 FARAXBRNMHERFERE
Fig5 Accuracy of different number of keywords

RS S8 R I, X6 A S 18 i 3 R AR
FE K SR n 8 T B B B R 3K B B K
{5 90.08% ., HJE7% BRZMIREH I A5 4, If
FEFTA B SRR PRI RITRZE AT AR B9 H AR5

A T W2 SRR, % 1 T AR P R R AR A
AAEAENR [B] NIL, QRAFAE A8 SCHY J7 1% 2 U 1B
JE P B R B 18 SR, X A m] s S A o 1 R
GERiRZE

SREE 3 BPAS DL B A A S AR SGE i R
AR SIZBG: A AN [ 114 D B TR A 50 53 ) %ok e 2 SR )
{8 A HATIL, A A5 RN R 3 s,

x3 FARNEHNEIZEEHEA
Table 3 The empty entity threshold A after optimized

AR n 25 AR EIAE A B
5 0.143 6 90.31
6 0.119 3 86.75
7 0.110 7 92.27
8 0.098 8 83.57
9 0.082 5 77.63
10 0.061 1 71.98

FEINA 2 S A 5, 28 G0 el R AE o)
NN 5.6.7 .8 BHERAT AR FR B2 48 57, 7E 9 .10 B
R BT BRI RS Zad 438 & B, R R 14 48
R P I 2 O i (0 188 22 T e, 32 P O S 3
A EE R R s U 1), 0P 358 2 (5 4 B 44 (.
RAASTRI R BE R B, X s 0 28 SEAR (B A B9
TS RG], 78 W 4 SR 1) B 25 o s AR R B2
PIEREAR I AR S A 4 W oy 2 SR 33 3k s i B A1
T RGNS, TLRERME 6 s,

95
AL~ KA
90 A R
A
< 85
e
=
&80
75
“x
70
5 6 7 8 9 10

AN Hin
E6 MAZTZEHERNERILE
Fig.6 Comparison with the result after adding an emp-

ty entity threshold
SER SRR TR A AN BOR 7, I HomA S
SR WY, R Gk B T B R Y o R
92.27% , iX WA SCH H 1 7 ¥ RERS 75 P SUIR i 43
S S B Ry BRAR A T B R T S A A 3 I T
TrE R b RSB W



©374 - B OHe 2

S 1B

R4 SEREEFTENLEER

Table 4 Comparison with other mainstream method of dis-

ambiguation
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