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Entity Alignment Integrating Structure and Attribute Attention Mechanism

LI Zhong-Yang, WANG Shu-Ying, JIANG Min
(School of Computing and Artificial Intelligence, Southwest Jiaotong University, Chengdu 611756, China)™

Abstract: For fusing map data from different sources, entity alignmentis a ké'y step, and its purpose is to determine
equivalent entity pairs between different maps. Most of the exi_sﬁng entity alignment methods are based on graph
embedding, which aligns by considering the structure and attribute information of the graph. However, they do not handle
the interactive relationship between the two well and ignore the use of relationships and multi-order neighbor information.
To solve the above problems, this study proposes an entity alignment method based on the fused structural and attribute
attention mechanism model (FS‘AAM). The model first divides the graph data characteristics into attribute and structural
channel data and then uses the attribute attention mechanism to learn attribute information. It adds the learning of
relationship information to that of structural information and uses the graph attention mechanism to find the entities
aligned with beneficial neighbor features. The Transformer encoder is introduced to better correlate information between
entities, and the Highway network is utilized to reduce the impact of noise information that may be learned. Finally, the
model applies the LS-SVM network to the similarity matrix of the learned structural channel and the attribute channel
information, obtaining the integrated similarity matrix to achieve entity alignment. The proposed model is verified on

three sub-datasets of the public data set DBP15K. Experimental results show that compared with the best results in the
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baseline model, its Hits@]1 has increased by 2.7%, 4.3%, and 1.7% respectively, and Hits@10 and MRR have also

improved, indicating that this model can effectively improve the alignment accuracy of entities.

Key words: knowledge graph; entity alignment; graph attention network (GAT); Transformer encoder; Highway network
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Hits@l (%)  Hits@l0 (%)  MRR Hits@l (%)  Hits@10 (%)  MRR Hits@l (%)  Hits@10 (%)  MRR

BootEA 62.9 84.8 0.703 62.2 85.4 0.701 65.3 % \‘787.4 0.731
RDGCN 70.8 84.6 0.746 76.7 89.5 0.812 88.6 v 957 0911
HGCN 72.0 85.7 0.768 76.6 89.7 0.813 R 89.2 g4 T 961 0.917
AttrGNN 79.60 92.93 0.845 78.33 92.08 O.83_4 M il 5 97.77 0.910
RNM 84.0 91.9 0.870 87.2 94.4 5 6.899 p 93.8 98.1 0.954
DATTI 83.5 95.3 0.880 83.6 96.9 0.884 87.3 97.9 0.913
NAMN 76.8 89.4 0.821 79.2 936 0.894 92.9 97.4 0.964
STEA 85.4 94.2 0.885 84.3 95.0 0.882 87.5 96.8 0.909
FSAAM 88.1 97.1 0.915 = 91.5 98.3 0.940 95.5 99.0 0.970
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5 ) 3 ANBIREER) His@] PR % 0.97%, 1% 6
FH 3 N EUEER Hits@ T3 F P& 0.83%, FSAAM-3
RS FH) 3 AMEHEEN Hits@l “F1) N 32%, 1
%6 W 3 MNEERAEM Hits@] YR % 19%, iE N
T iR 22 EAE] N Highway 248 B % 1R 17~ 15 Sz 4
WILAFFAEAN 22 2] 7 56 R ARG S BIWFEE B, JFdid
FSAAM-2 5 FSAAM-3 S5 45 ST L, #4821 ) 25 45
RUTR R IR R 22 RARTT e 2 2, 51 N Highway %%

xS

MR FSAAM-4 7638 5 119 3 MEIEED
Hits@1 “F¥) R 7.4%, fE3£ 6 H1 3 N HE 1
Hits@1 V¥ R P& 0.83%, 1IE B 2% fife &5 ¥4 5 5 v AT
IR = I ST BE AT & T S A AT 5540 R A5
B EIH NE; FSAAM-5 7£3% 5 H ) 3 MUERER
Hits@1 P31 FF% 3.6%, 1K 6 H11 3 MR ER
Hits@]1 V3T % 3.1%, 1IE W 7E SEAARXS 554145 Hh 3 ot
KRG B Z5 FENT T B 48 S 5 R I3 Tt

SR TE T b S B8 4 R X T \

H (% H I 5% B g 8 20 1 45 ) ZOLEN

JA-EN % FR-RN

Hits@1 (%) Hits@10 (%) MRR Hits@l (%) Hits@10 (%) MRR Hits@] (%) Hits@10 (%) MRR

FSAAM-1 72.9 85.6 0.775 84.1 9311 0.874 93.0 97.7 0.948

FSAAM-2 76.7 88.9 0.811 87.1 953 0.901 93.5 98.6 0.960

FSAAM-3 38.8 59.7 0.460 61.8 83.9 0.695 63.4 83.0 0.705

FSAAM-4 68.3 789 0721 79.7 88.2 0.828 90.0 94.8 0.918

FSAAM-5 733 86.6 0.781 83.5 93.1 0.869 92.6 98.0 94.7

FSAAM-0 77.9 903 0.824 87.5 95.7 0.905 94.8 98.9 0.963

Al
L R 6 UHEIERR AL A I S 45 SR
- ZH-EN JA-EN FR-RN

His@l(%)  Hits@l10 (%) MRR  His@l (%) Hits@l0(%) MRR  His@l (%)  Hits@l0(%)  MRR
FSAAM-1 86.1 95.7 0.907 90.7 97.84 0.934 95.0 98.9 0.966
FSAAM-2 87.0 97.2 0.914 90.5 98.2 0.940 95.1 99.1 0.967
FSAAM-3 70.4 89.8 0.774 75.9 93.64 0.823 71.7 91.5 0.789
FSAAM-4 86.8 96.4 0.904 90.9 97.5 0.933 94.9 98.8 0.964
FSAAM-5 84.7 95.5 88.7 87.9 96.7 0.912 93.2 98.5 0.952
FSAAM 88.1 97.1 0.915 91.5 98.3 0.940 95.5 99,0 0.970

(2) JETE R 3V R LA

SNIE B SR SR TE K1) 43 (4 7 AR IR T B S A 4
RN @ PEAE BPHER VR H, S AR AR 1. FSAAM-6
TR R R A M B IE(E BT SLAR T 55, FSAAM-7 &
N A R PRI TE A B AT SRR 55, FSAAM-8 i

/A3 oL UUIEE T A A i R, K ) T S R IR

G5 AL S22 3 AR R A X R A1 JR A S AR s AT 1)
EPHE, 193038 98 SR R R HEAT 5. IR AR AR AR
Hﬁi%ﬁ;@ﬁ%%@i%%#ﬁ&ﬁ;ﬁi%%%
Xtk 7 pios.

I 7 AT A0 FSAAM-8 B3k 8 1 F 45 115 2

HEAT A B 1 52 A 51 BRI EL 5 FSAAM-6 3155
FELE M (5 B 3 MR I His@) P R I
6.37%, LI FLERKGAS IS 2L (o5 B P REIAT S P it 5
{1 80 A BRAE L AR RN 21 A P15 I 2l Sl g
TG B R T, [ FSAAM-6 723 7 i
(113 MUEAEAEST FSAAM [ Hits@!1 V45 F % 4.97%,
FSAAM-7 7£3 7 1 3 MUEEME T FSAAM (1)
Hits@1 39 F % 39.7%, 3iF B 5k 2% 18 &3 oh i) &8
Bl 45 K (5 RIR A I S AR S5 I 45 B A, TR A4
HREG RN SRR S 2 FE BT SR
AR SRR R T SR AR SS

R 7 BB T m A BT L
. ZH-EN JA-EN FR-RN
- Hits@l (%)  Hits@l0 (%) MRR  Hits@l (%) Hits@l0(%) MRR  Hits@l (%) Hits@l10(%)  MRR
FSAAM-6 779 90.3 0.824 87.5 95.7 0.905 948 989 0.963
FSAAM-7 62.5 823 0.694 56.3 73.1 0.622 373 54.8 0.433
FSAAM-8 71.9 84.7 0.764 80.2 89.4 0.836 89.0 94.13 0.909
FSAAM 88.1 97.1 0.915 915 98.3 0.940 955 99.0 0.970
5 ZEWiE PEZ B A2 HORZR, [FB Z8E X6 o8 A5 B A 2 Hr 48

BEXT LA SEARNS FF AR R RAR G 1 Ak B 25 A A

15 B FH AR e, AS SO Y — ol i 5 54 5 PR
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