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Cross-Lingual Entity Alignment Model Based on the Similarities of
Entity Descriptions and Knowledge Embeddings

KANG Shi-ze, JI Li-xin, LIU Shu-xin, DING Yue-hang
(Information Engineering University , Zhengzhou , Henan 450002 , China)

Abstract: Cross-lingual entity alignment aims to find entities in knowledge graphs of different languages that point to
the same objects in the real world. Traditional cross-lingual entity alignment methods usually rely solely on the internal struc-
ture information of the knowledge graph,but in fact entity description information provided by some knowledge graphs can
also be utilized. This paper proposes an entity alignment model that combines the internal structure information of the knowl-
edge graph with the entity description information for cross-lingual entity alignment. The model first finds the entity pairs
that may be aligned by training the knowledge embeddings based on the structure information of the knowledge graph,and
then uses entity descriptions to select the final aligned entity pairs based on the improved optimal alignment similarity mod-
el. Finally, the model iteratively align the first two steps to find more aligned entity pairs until the end of the training. The ex-
perimental results show that compared with the benchmark algorithms, the proposed model can achieve relatively good results
in cross-lingual entity alignment task.
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95 1] En—De De—En En—Fr Fr—En
b Hits@ | |Hits@ 10| Mean | Hits@ 1 |Hits@ 10| Mean | Hits@ 1 |Hits@ 10| Mean | Hits@ 1 |Hits@ 10| Mean
LM 0.0634 | 0. 1755 | 2028.9 | 0.0684 | 0. 1853 | 1984.3 | 0.0328 | 0. 1430 | 2637.4 | 0.0362 | 0. 1476 | 2517.3
MtransE-LT 0.1732 | 0.3589 | 867.2 | 0.1711 | 0.3641 | 816.7 | 0.1457 | 0.3369 | 1024.4 | 0. 1528 | 0.3386 | 1043.1
MtransE-TB 0.0823 | 0.2646 | 1531.4 | 0.0927 | 0.2703 | 1544.0 | 0.0545 | 0.2197 | 1872.7 | 0.0523 | 0.2268 | 1757.5
Ps-TransE 0.1678 | 0.3624 | 906.2 | 0.1784 | 0.3721 | 887.1 | 0.1422 | 0.3413 | 1082.6 | 0. 1471 | 0.3436 | 1057.2
MtransE-LT( RE + SA) 0.1762 | 0.3610 | 828.6 | 0.1768 | 0.3673 | 821.5 | 0. 1511 | 0.3421 | 1004.4 | 0. 1543 | 0.3395 984. 6
MtransE-LT(RE + HA) 0.2539 | 0.4660 | 717.5 | 0.2651 | 0.4734 | 778.8 | 0.2083 | 0.3967 | 767.4 | 0.2118 | 0.4092 752.1
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| En to De PR B IL I T B T 5 SRS 5 A AL, il
09 < Hits@1 FEiE A I T 2 R (0 R ] R 3 T RO
08 o Hits@10 FERISEAART , FEAS G LA IR A5 B A L 5 2 R ik
o R RS, BRI A8 T TR R 5%
05 FIR SRS L A 20 R AR 30 B 2 A8 0 5 S A L B I R
o S SR AR, AN A A ST 85
02t A SRR AT 55 ] AR AR AN 145
0.1
10%  20% 30% 40%  50% ;}/j%j{ﬁk
L
En to Fr [1] Zhang Z,Zhuang F,Qu M, et al. Knowledge graph embed-
0!1) « Hits@1 ding with hierarchical relation structure[ A ]. Proceedings of
0.8 =Hits@10 the 2018 Conference on Empirical Methods in Natural Lan-
07 guage Processing [ C ]. Brussels, Belgium: Association for
o5 P Computational Linguistics,2018. 3198 — 3207
0.4 e [2] Paulheim H. Data-Drivenjoint debugging of the DBpedia
0.3 - mappings and ontology[ A ]. European Semantic Web Con-
?)'j ference[ C]. Vienna, Austria: Springer ,2017. 404 —418.
0 [3] Miller G A. WordNet: a lexical database for English[J].

10%  20% 30% 40%  50%
LLf

B3 B S F T 45 M TL Ls Ho ) ke

5.3 HEIEE LA FFES YT ILLs LBl g gtk

5 B B0 HE 4 TP [ 52 109% F0 40% 1 TLLs 1 o 56:31E
EEFNMREE | T 43 BIH 10% 2 50% Bk HRAE Rl 2 4E.
BEE VI ZRSETE ILLs W T &7 L) 9 AR 4k, #5108 5 SE IR AT
S5 HPERE NI 3 R,

SERG A5 R RIS i M RE S B A VI 2R 42 7E TLLs Hp
o7 LU A3 i 72 T B T, 10 B S A X S 1 G B A 4R
BT Z 094 8% TLLs. A< SCHT$2 77 15 A2 i 2o 326 AR X 5%
BRI 2 (1 TLLs , PR it R A 78 (4R A1 4 2 11 TLLs
BB B0 AT 55 th RE LS — 2 R RICR.

6 #hit

ASCAR T — TP 5 R 1 ) N AR R 5 R S

Communications of the ACM,1995,38(11) :39 —41.

[4] Rebele T,Suchanek F, Hoffart J,et al. YAGO ; Amultilingual
knowledge base from Wikipedia, Wordnet, and Geonames
[ A]. International Semantic Web Conference[ C |. Kobe, Ja-
pan: Springer ,2016. 177 - 185.

[5] Zhang Y, Dai H, Kozareva Z, et al. Variational reasoning
for question answering with knowledge graph[ A ]. Thirty-
Second AAAI Conference on Artificial Intelligence [ C].
New Orleans, USA : AAAI Press,2018. 6069 - 6076.

[6] Zaremoodi P,Buntine W L, Haffari G,et al. Adaptiveknowl-
edge sharing in multi-task learning:improving low-resource
neural machine translation[ A ]. Meeting of the Association
for Computational Linguistics [ C ]. Melbourne, Australia;
Association for Computational Linguistics,2018. 656 —661.

[7] Faria D,Pesquita C,Santos E,et al. The agreementmakerlight
ontology matching system[ A ]. OTM Confederated Interna-



g

9 W PRI - — e TSI AR e F AR RLRE 1) 53 5 S AR SRR 1847

(8]

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tional Conferences" On the Move to Meaningful Internet Sys-
tems" [ C]. Berlin,Germany ; Springer ,2013. 527 — 541.
Tigrine A N, Bellahsene Z, Todorov K. Light-weight cross-
lingual ontology matching with LYAM + + [ A] OTM
Confederated International Conferences" On the Move to
Meaningful Internet Systems" [ C ]. Rhodes, Greece:
Springer,2015. 527 - 544.
Bordes A, Weston J, Collobert R, et al. Learning structured
embeddings of knowledge bases[ A ]. National Conference
on Artificial Intelligence [ C]. San Francisco, USA: AAAI
Press,2011.301 -306.
Socher R, Chen D, Manning C D, et al. Reasoning with
neural tensor networks for knowledge base completion
[A]. Neural Information Processing Systems[ C]. Lake
Tahoe, USA ;: Curran Associates Inc,2013.926 —934.
Bordes A, Usunier N, Garciaduran A, et al. Translating
embeddings for modeling multi-relational data| A ]. Neu-
ral Information Processing Systems [ C |. Lake Tahoe,
USA ;Curran Associates Inc,2013.2787 —2795.
Wang Z,Zhang J,Feng J,et al. Knowledge graph embed-
ding by translating on hyperplanes| A ]. National Confer-
ence on Artificial Intelligence[ C]. Quebec City, Canada;
AAALI Press,2014. 1112 - 1119.
Ji G,Liu K,He S, et al. Knowledge graph completion with
adaptive sparse transfer matrix [ A ]. National Conference
on Artificial Intelligence [ C ]. Phoenix, USA. AAAI
Press,2016.985 —991.
Guo S,Wang Q,Wang L, et al. Jointly embedding knowl-
edge graphs and logical rules[ A ]. Empirical Methods in
Natural Language Processing[ C]. Austin, Texas, USA ; As-
sociation for Computational Linguistics,2016. 192 —202.
Chen M, Tian Y, Yang M, et al. Multilingual knowledge
graph embeddings for cross-lingual knowledge alignment
[ A]. International Joint Conference on Artificial Intelligence
[ C]. Melbourne , Australia; AAAI Press,2017. 1511 —1517.
Zhu H, Xie R, Liu Z, et al. Iterative entity alignment via
joint knowledge embeddings[ A ]. International Joint Con-
ference on Artificial Intelligence[ C ]. Melbourne , Austral-
ia; AAAI Press,2017.4258 —4264.
Sun Z,Hu W ,Zhang Q,et al. Bootstrapping entity align-
ment with knowledge graph embedding[ A ]. International
Joint Conference on Artificial Intelligence [ C ]. Stock-
holm,Sweden : AAAI Press,2018. 4396 —4402.
Sun Z,Hu W, Li C,et al. Cross-lingual entity alignment
via joint attribute-preserving embedding[ A ]. International
Semantic Web Conference 2017 [ C ]. Vienna, Austria:
Springer,2017. 628 - 644.
Glavas G,Francosalvador M,Ponzetto S P,et al. A resource-

light method for cross-lingual semantic textual similarity

[J]. Knowledge Based Systems,2017,143(7) ;1 -9.

[20] Kuhn H W. The Hungarian method for the assignment

[21]

[22]

[23]

problem[ J ]. Naval Research Logistics Quarterly, 1955,2
(1).83-97.

Zuo Y,LiJ,Tang Y et al. A value classification of electronic
product reviews based on maximum entropy [ J]. Chinese
Journal of Electronics,2016,25(6) ;1071 - 1078.

OREE SHINPE. FE T M2 M Z8 PR TR B MOBOC R I 2545
AT HENIE S K ,2018,55(8) 1751 —1759.
Song Pan,Jing Liping. Exploiting label relationships in multi-
label classification with neural networks[J]. Journal of Com-
puter Research and Development,2018,55(8) ;1751 - 1759. (in
Chinese )

Blanchard G, Hoffmann M, Reis M, et al. Early stopping
for statistical inverse problems via truncated SVD estima-
tion[ J]. Electronic Journal of Statistics, 2018, 12 (2):
3204 -3231.

BRHFGERER) 55,1991 F4, N5
TG DU W S5 R B S AR K2 T
WEgE A BF9E 7 18] R AR R % . E-mail ; xiaozebixia
@163. com

B, 1970 A= VLIRUEL N g L
PR IAME B TR R AT ST B 1 e 2 0, F 5
7 1 A P 2R B

XURSE U3, 1987 Az, LR EEDT N BN S
AR AR B TR R A= B B 5 B3, W5 07 1)
AR W2 R {7 1 2 4.

THAL L,1995 4L, IR A
SRS B LK 2 L BF S, B9
SRR



