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Cross-language Knowledge Linking Based on Bilingual Topic Model and Bilingual Embedding
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Abstract Cross-language knowledge linking (CLKL) refers to the establishment of links between encyclopedia articles
in different languages that describe the same content. CLKL can be divided into two parts:candidate selection and candi-
date ranking. Firstly, this paper formulated candidate selection as cross-language information retrieval problem,and pro-
posed a method to generate query by combining title with keywords,which greatly improves the recall of candidate se-
lection, reaching 93. 8 %). In the part of the candidate ranking, this paper trained a ranking model by mixing bilingual
topic model and bilingual embedding, implementing military articles linking in English Wikipedia and Chinese Baidu

Baike. The evaluation results show that the accuracy of model achieves 75% , which significantly improves the perfor-

mance of CLKL. The proposed method does not depend on linguistic characteristics and domain characteristics,and it
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can be easily extended to CLKL in other languages and other domains.

Keywords

embedding

1 3l

ill!

TEL O FHRBER T AR MM 3w 50 AR B F S
B TE LT B B A AR A5 5 2R Y SCERE AT B AT R TR
2RI Bl F AR BE 3 (Cross-Language Knowledge
Linking, CLKL) & 1 75 il i A 7] 4 28 59 R ) 3 75 B9 78 28 1 B
SCEEZ M SLHE R ETEVE 2 TR SURER AR Iz AT, s
2T SR T R ERRMEE T MR,

REH CLKL LIS T B B B br, dE5ET g —

FfE H 1 :2018-01-24 R H I .2018-03-12

Cross-language knowledge linking, Cross-language information retrieval, Bilingual topic model, Bilingual

MHNEARATFHEZEFTRENELTR 2B Bl RAH
71000 & G BRFEAR LA 299 A B S T 4600 £ R CE,
DBpedial’ M 483 E R 111 B R W38 5 00 1w o 3 B4 1 1k
HELGHWET 25T M 2 9UEUARE IR LOD W #
L YAGO,MENTA #I BabelNet 2T WordNet Fl4E 5 7 &
HEAT R B R B )2 O R B 2 AR AR

A AL EH R RARAAEBE IR H B ARG T RE S0 1T
HKRER ARERABRLUTFHRZESTRMKR A,
AILH RN FIE S S 0 SO AR RCR FE JA , Lhn, 4k

BB (1993 ), 2 Wi+, FEHF 5 ik [R5 4B, E-mail: yuyuanyuan0823 @ buaa. edu. cn; £ 3T5® (1979 —), B, 1+, P i, CCF
2250, EEMFFTITI0 N A SRIE S AL H  HLEE B F , E-mail: chaowenhan@buaa. edu. en GEAE/EH ) s A BB (1975 —) , B, + , #4Z S m S TR,
T Ty R N TR T M 2 4 ZE T E (1963 — ), B M+, #8z  H/E 206, CCF m g & b1, EEA R Iy m 248 5 A T

BRE M SR RL A,



1

AR I [, 45« 5 T UE 3 AU AR R XA O] [m] ) B85 0 5 R 239

HEEM PR CCELARA 553 207, P U CELKHEA 98
T3 o i 1 SCEE A B 30 207 5 55— T 2 SRR SC
SEIEH AR R B R R B O E R T 640
Z )5 s AR T W 1500 £ J7 10 4 00 i . 13l B RIS o R
SEAE SRy b SO R L AL A I h SO £ 15 B c 4R SR E R
TETE A K . D, dn SR B A B S 4 i T R D b B 3 iR
JR ST R R TIR 4B T LR AN A R R AN 2 L X0 TR
ZEE AR EA R,

W AN CLKL 328 T i Ak %, v 5 7™ T 9 Bk i =2 — 2
TRV A AR R O A R ST B O Ok IR B R B B TR
TR A % T % A, B T JC G YRR AR
JESEEE CLKL Ry ERE= . 55483, 1) 1] Bt () A1 OC 0F 5% T AR
HRENT I B AEAR 20 58 SR AR AT B4 i % B, Moreno
205V Blanco %5173 12t 2k 7 R YN 25 381 (7 5 R0 3244 1A L O
A T 9C hE B2 AT 45 . Pappu %007 3 4 4k 3% 07 R
A fE BUIGR i i, S  T 2955 0 a8, 2
W TAE R IR o 3 AT) 22 5 08 1 3] o] 45 54 B e ] 92
CLKL,

ARSCIR I T — R 5P R CLKL J7 %, BDE CLKL 43
A 39 A2 5 45 R A 3 A HIE T T S 4 o 00 o A 6 45 ) R 4ty
15 T 5 15 S A R R ) AL R e T S s A S R O B R A
A T A R AT SCRY A R 0 O v L A5 4 1 AR R B A BIAR
B9 [, S MO T 1 5 4 0 0B T ) R AT AT
PeAR R AR A SCT7 B VT BAY B 1 B HAL A H AR 4
B CLKL AL S5 .

2 MXTIIE

Wang %004 W T 56 45 4 B Pl B RY 1 B 1 iR
P25 %07 ARYE A A 04 1 4 AR L A BE AR L LT 4
AR R A B AR 3 4O B B 877 A PR i G, 7 T SO S
RIS SCAE HE R P S I T RS IS E . Pan VIR T
— AN THT i) R S U Y TG B Y I O RE B AR A T
S 38 o BUTH AY B AF B (AN 1E BUHE A S SOR RN SCAO) 1
A B S TR S ) SO A LB BRI — S D T 0 R
SEOR L AR T 3 AR A 4 SR R W A B R 2 SR S
SR R X I G FR L DT S B B O T I IR 4

Wang %500 CLKL F% O B5 8 & 3C & & 4% (Cross-lan-
guage Article Linking, CLAL) , Jf & i — #h & T XUE 3 5 4
TR0 HL b 35 T 035 14 SCAR AR 8 B SO S R SR 5 AR B
T SO B BRSO IR R . A AT S AR A B SR R S
B AR B A B A R R R U B AT R A
SR 5 )R A5 50 B AR AR 2 3] — A SVM B, 3of 4% 2 45 P B BT
A SCEEFT 43 06 R T RE kg K FL T T — s 19 {E Y I AR S g
Bk

FARIE 5 AL PR A — e 5 T AR 5 B0 5 iR 1 %
PIAR OC , 6 45 15 18 75 S0 AR BE B2 R 3L T 4 5 R0 5 0B RO
R, S:K%EH (Entity Linking, ELU i) B bR & 8 5 SCA

Hh B B 10 S 1A S B O 8 S M B B R A A B A5 .
Y B BRSO B AT &S T S R AR . RS
Sz A4 4 (Cross-Language Entity Linking, CLEL) & % 52 {&
BEREAE S 1P AE CLEL w3 &k B2 10 52 A AN 2 2 SR P 11
B ARR, Tsai 55077 58 13 4k 3 £ [ i 25 508 ) 17 2 A
iR 1] Bk, RS T 2% 20 50 0 bR R 1) 15 S B B R R AL,
— LN GRE VE Y ranking SVM B, T80T — A 3 FF 12 Fiifs
FIETE T SR RS . CLKL M (CL)EL 2 [a] iy 32 % X
i, 78 EL 3 CLEL ", & fe Bk He 90K 1 SCA R — 5
FREE SCA Y At 5 I R T B A R % R B B A i A
CLKL A 5t ¢ 78 % 45 SC T #0002 A 8 50 T 45 8 S5 AR 1 4
FE.

HEHE T R R T BE R LAY B YR AR TN W) 1 S A Y
MR TR Z B A 85 6. Sorg &MY K T BN SCAKRAE
YT —4 SYM 4325488, DL it 5% ORI A8 S04 58 A B} i 5.
WA NI AT B G R . BRI B AR A
A B P R 2K AR (B PR 5 . SO AL A 45 A A8 14 2 6
FSCAREZYE ., Oh ZUTE Sorg 25 M9 LAl k47 ek, W o
TSN — SO T T 5 B0 R A SR I 5 4 Je A, S B T B SO H ST
YR TR R Z M S R B, T AR R Y R 6
BRI Y CLKL M ZANE T, 1 & 76 A 7 15 5 WA 1Y 4%
B R E) BEAT R BE I S T LUEARS Y R R
AT B I T R .

3 BIEEMIASENTE

CLKL E%r WAL gk R e B it Ry . A€
— > SO BE R U, 5% 5 4 5 B R I T SO At B R
ot BT A AT RE 5 R P SO G R Y DU TE AR A 1k AR
J 38 3 R AR Y R AT 43 4 %oF BT A A6 32 4R DU EAT HE )T
3.1 BEEEE

B TR VT R A & AU H 7R S0 E R TE IR I IE 1T
TR 32 2 T 5 40 o 5 8 A R L R 1 BT A SR R AT
B RARY)EBRA, S T R T L A A
e B A B A TR AR O 1k AR HE T 09 S mh L A R AT I 1
e e 2R, R, Rt G M R R R TTEX T
CLKL &% G HE R M Rk k800 B Ar 2 3 T 5 1515 5 6
F 9 PSSO R L TR 120K H G R PR S S S0 A A A i e 4
e, I HLAE 5 4 0 R/ R FTRE /DN

W T 412 98 T I 0 48 Oy v B O S B R (Cross-
Language Information Retrieval, CLIR) [a] 55 , 3 H % B i i &=
BB T E SR R vk A i) B % (Query Translation) Al
SCRY #% (Document Translation) . 25 i) #1175 4% o 3¢ 75 1115
) TR Ry B S SRS T TR S ) S SO i A AT ) L A AR B
SCRY . SO R S SO SO B O v 3, SR IR IR A h S
14 38 A5 0015 A X RH S 09 o SCOCRY HEAT R R A ) B R
FIRYAT 100 45 0925 A0 SR B3 2 MY AT 100 44 1Y 45 S 50T
B IPH A N e A R R AR IR 1 TR



240 i BN R

2019 4F

Query(en) translate Query(zh)
top100 top100

Fl1 ek AR i 5w 1] 1R

Fig. 1 Illustration of candidate selection
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Fig. 2 Graphical model representation of LDA
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Table 2 Results of different feature combination on datasetl

Level Feature MRR Accuracy
0 Baseline(BL) 0.69419 0.61164
BL+BTMS 0.75124 0. 68070

BL+SES 0.75178 0.67783

1 BL+TES 0.74762 0.68421
BL+ ATES(set1) 0.75963 0.6874
BL+COI 0.73368 0.66029

setl + BTMS 0. 77849 0.71276

setl +SES 0.77784 0.71196

: set1 + TES(set2) 0.78101 0.71978
set] +COI 0.77727 0.71100

set2+SES 0.78832 0.72568

3 set2 + BTMS(set3) 0.79208 0.73541
set2+COI 0.79184 0.73413

set3+SES 0.79570 0.73892

! set3+ COI(setd) 0.79889  0.74290
5 set4 + SES(all) 0.80355 0.75104

7 : BTMS: Bilingual Topic Model Similarity; SES: Summary Em-
bedding Similarity; TES: Title Embedding Similarity; ATES:
Anchor Text Embedding Similarity; COI: Co-occurrence In-

formation
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Table 3 Results of evaluation on dataset2

Feature A('(.uru(y A((‘u‘ra('y Accuracy
(link) (niD (avg)
Baseline(BL) 0.618 0.661 0. 640
BL+BTMS 0.661 0. 660 0.661
BL+SES 0.685 0.719 0.702
BL+TES 0.679 0.723 0.701
BL+ ATES 0.663 0.723 0.693
BL+COIL 0.653 0. 686 0.670
all 0.724 0.714 0.719
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