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PREFIX rdfs:
PREFIX kgce:
PREFIX kd: <hfip
SELECT 7id ?s 7p
WHERE {
?id kge:subject 7s.
OPTIOMAL {?id kge-hasProperty To .} .
OPTIOMAL {?id kgc:hasPredicate 7o .} .
OPTIONAL {7 kgowhat 201 } .
OPTIONAL {?id kgcwhom 701 } .
OPTIONAL [?id kgeto P01 .
OPTIONAL {?id kgcwhere o1 .
OPTIONAL {?id kgcon 701 .} .
OPTIONAL {id kge:from 202 } .
OPTIONAL [?id kgewhen 703 ) .
OPTIONAL {7id kgc-time 704 } .
OPTIONAL {?id kgcwhy 205 ) .

}
http:/fknowlédge-graphsjpivisualization/ order by {%id)
1 come Helen NA NA NA house of Holmes NA NA NA NA
2 beScared Helen NA NA NA NA NA NA NA NA
3 Helen NA NA NA NA NA NA NA NA
4 notHave Helen NA NA NA NA NA m NA NA
5 getMamied Helen NA NA NA NA within 2 months NA NA NA
& obtain Helen NA NA N& NA within 2 monthsmoney NA MNA
T pay Helen Holmes NA NA NA NA money reward of request NA
8 live Helen NA mg” o Na  NA NA NA  NA NA

ml Copyright () Nomura Research Instiute, Ld, All ights reserved,

()
(t)
hrt, hrtse
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Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved.

10



Mn

KbDI Research

ITransE/IPTransE[3] TransE/PTransE

1 P i E® I A

Eii|Q o o e te & 1)

v ]
open
*
L 4
L 4
U window
L4
]
N
. 2> Ve Ve > >
. Y(Q plghE fv) T4V MNAMY sV 1TFAInYAdiA™ 1S A
. < s~ ~ . 4 4 b ? o)
- Y(Q plfE L) Y0 AT SNV TTAANY AT 1S T
. i 94" I TP 1 sNVT 1T AAInYA4Ad T A
. "4 S 4p NIV AdNTS AP
.,Y‘i,Y "Y< uY< uY< uY< "Y FiyY< "Y< "Y< "Y< "Y
holmes D i u sNV1TAAnYAdT AT 18 NN
> \ 4
A 0(Q pFE ) 14V MNAMA 4 I e T TR
a(Q pklEf) O 1~ "y NA41p K 14VMNATM holmes
"YNA1P

[3] Zhu, H. et al., IJCAI2017.
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-follow-shoot-shoot- beshot- 0.122
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PTransE: https://github.com/thunlp/KB2E/tree/master/PTransE

ITransE: https://github.com/thunlp/IEAJKE
XKE: https://github.com/arthurcgusmao/XKE
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MacBook Pro 2016 CPU Intel Core i5 2.9GHz 16GB RAM

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved. 22



(2) Moo

KDDI Research

9.0 ITransg 5
112.5 IPTransk b5

1.2MB ITransgE 5
4.3MB IPTransE 5

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved. 23



Mn

KDDI Research

ITransE b5

standale 1
roylott 2 1 helen

1KGY 2KGY 5KG

ID Y -10%Y -25%

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved.

24



Mn

KDDI Research

JST CREST J181401085

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved. 25



Mn

KDDI Research

[1] Bordes, A., Usunier, N., Garcia-Duran, A., Weston, J., & Yakhnenko, O., Translating embeddings for modeling
multi-relational data, In Advances in neural information processing systems, pp. 2787-2795, 2013.

[2] Lin, Y., Liu, Z., Luan, H., Sun, M., Rao, S., & Liu, S., Modeling Relation Paths for Representation Learning of
Knowledge Bases, In Proceedings of the 2015 Conference on Empirical Methods in Natural Language Processing,
pp. 705-714, 2015.

[3] Zhu, H., Xie, R., Liu, Z., & Sun, M., lterative Entity Alignment via Joint Knowledge Embeddings, In IJCAI, pp.
4258-4264, 2017.

[4] Gusmao, A. C., Correia, A. H. C., De Bona, G., & Cozman, F. G., Interpreting Embedding Models of Knowledge
Bases: A Pedagogical Approach, ICML Workshop on Human Interpretability in Machine Learning (WHI 2018), 2018.

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved.



Mn

KDDI Research

A ITransE/IPTransE

N

iy
177

NT oA 4*1,\

\
A7 95X 71

watson

J

ID=
ITransE IPTransk
2KG 5KG 2KG 5KG
U : 0 3(7) 3(16) 6(109) 1(1)
X X (case2)
2 g 7(293) 7(169) 8(345) 8(152)
: o0 2(2) 2(4) 2(6) 2(2)
Q1 wx . g 4(169) 7(143) 3(49) 2(32)
&\ 3 4.0 4.8 4.8 3.3
& Wy 3 0.31 0.28 0.28 0.53 \/k N
B A 44 MT 1AM J4° 3
A cf
ITransE IPTransE holmes
2KG 5KG 2KG 5KG
v 0 1(2) 1(2) 6(151) 1(1)
*oxo (case2) R 1(4) 1(2) 2(3) 1(2) \
: o0 2(2) 2(2) 2(2) 3(5)
Q1 WX s g 2(2) 1(1) 2(3) 1(1)
&V 3 15 13 3.0 15/
& Wy 3 0.75 0.88 0.42 0.83
B P B B I

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved.

27



Mn

KDDI Research

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved. 28



KDDI Research

Copyright(C) 2019 KDDI Research, Inc . All Rights Reserved.

29



