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A Global-Interdependence Pairwise Approach to Entity Linking
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ABSTRACT

There are a variety of entities in natural language such as people, organizations, places, and products. These entities can have many
various meanings. The ambiguity of entity is a very challenging task in the field of natural language processing. Entity Linking(EL) is the
task of linking the entity in the text to the appropriate entity in the knowledge base. Pairwise based approach, which is a representative
method for solving the EL, is a method of solving the EL by using the association between two entities in a sentence. This method
considers only the interdependence between entities appearing in the same sentence, and thus has a limitation of global interdependence. In
this paper, we developed an Entity2vec model that uses Word2vec based on knowledge base of RDF type in order to solve the EL. And
we applied the algorithms using the generated model and ranked each entity. In this paper, to overcome the limitations of a pairwise
approach, we devised a pairwise approach based on comprehensive interdependency and compared it.

Keywords : Entity Linking, RDF Knowledgebase, Global-Interdependence

AA =H71E 915 RDF A 1=z 7ute] 44
dooEA # A FHILH

la
0t
>

T+ = |t
M- d 272 & 7]

2 o

Aol wdell= A, 24, A4, AE T tFd AAEe] EAA o) AAE dFd s sk = Aok olHd AT 2

o EAE Aol A okl olo] wlg =HAQ FAlolvt. /WA P (Entity Linking)ol& 2B 543 /HAES A2 wo]x LH/]
2 |

= 1=

K = o=

A AR A s Aotk A FHE A dEA] PHE] A A4 HH (Pairwise based method) & =7l 53 A

7 ? 2 S AR AL s itk o) WHe 5U BN Sk A
d

1 ¢ -
H pu.
(interdependence)¥H& e alaL glo] FE22 9l 4% 9]#4(Global interdependence)©] —‘?—éé} ths 3AZ 2t Qo) 2 =FoMe A 93
W) w 5

Manuscript Received : November 29, 2018
First Revision: January 2, 2019
Accepted : January 4, 2019

o
=

o}, olell wkaj 20151 e] e =l #H8E ofo

129

https://doi.org/10.3745/KTSDE.2019.8.3.129

[e)
T

S Y4l RDF deje] A 2uol~ ARES nlgto 2 Word2vecs &3+ Entity2vee 2@ AAstqlch el A4E a8 Akgsto] 7 /A
o tg AR STk B =RolNE 2 47 Py ARG nYel] ds) TH FulEHL vgoR 2 A7 e nokety
Td 2 A9E B 71Ee) A A2 A2y wasd
F|9= A 2, RDF XIAHIO|A, Z2H MSO|EN
1. M 2 Eo] EAgtt} olgist A= trgst 9ulE 71d 5 ik
olelgt MAF 2t T TAT Ao A Eokel 9o
Aol xdel= AE, 24, &, AF 59 vhde AA mo =R WA o)
NA 22 (Entity Linking)o] &t Bl~Eo] 53438 QA E A
¥R S 20179 ARzt o Ao r AR EAN7 e 2o) 2~ e AAd QA7 AAgFE 2DdoltH1]. ol
o] 2 9& o} 3 9791 (No2013-0-00109, WiseKB: ¥ld|o]E] o]a] 7]uk o
A7keksrE Aol B FE 714 A, MNA A doew A28, ARFZ A 2~H EJ HO]EOﬂ
T 3 i Agmsta Ae)setat 4 - whalE e 5 = ¢
ol 3 9 éuﬁw o] 24 W e} mu}zgu : G853 Jr) dE 5o ‘3 deolA vtEdn JEe yE
A 3] 9 A SEtal X o) st w4 g TEWOI/}Q 78l AR AFLE e §§} B lERECR
9
9}

# Corresponding Author : Hong-Gee Kim(hgkim@snu.ac.kr)

T
L
=
¥

7} B2lo]?7els AR oA AheE ‘gLte 20159

1513
=

# This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/ licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



130 S2MEStel=2X/2ZEA0 3 HI0IH St Mg H3=(2019. 3)

o w2 e S sttt o]9} o] 7 71A| o)) on & S FE giide] He oA e ddy o] gl ohE o)A

7HA AR B EAo AMEE o] 59 ojn|9} o Fho) of A Fokel wet 7tSAE Fofahs dare]Fo|tH3l

9= Aoz Y AAY ust A4 ¥ B =idAe doxga gugFe Mdd s A48t
A WAle] o7} A7 H),

B w=Ro s A4 278 98 RDF SEe] x| 2w o]~ o 7zt AMAE shue] FeolA =2 At A 58S AAE
2 dlgon wue A4, 2eln 4R nag gy o SHEE S8R NS ARA GudTE e
_ . . _ _ stk
ol A PR A ARG v, A9E wuaach. L L )

2 =iodAe VA FAE 9 REE Word2vecs &8 woERAAE A B A 2R deeEds

= = =0 ylgto 7 AAsle B Ad Fowo] AEFHe A a4 H2
% Entity2vec 2 A48T Word2vec 20134 72 T e
F y == 7876 o HT. orazvec~- il = Wl o Wiy wo 2 o} =o Has A
°ﬂ7\1 ey o:]:rLE 1;]—0-]_2_ tﬂ]ﬂﬂ }\]7]‘:‘ °4E OTH]D] = Ul ]’L]a]f 7H a§]‘\_ “Zﬂ ]X] oﬂ wal == _'oz‘s‘ =4
ceEoml T maE = A= 9 o Hl8) Agrl o S5 AL Bl & 9
(Word Enbedding)®] MWHHE 7148 hiolt2]. 2 =i T
e B omRe Aoy Azl 4837 As) aord Ao
A= Entity2vec B98 AAF7] 98] Wordovee g% A= o f e - :o o 4;L -
8 2 o A0S ol B Bntvee mae A o e T EE AR A AT B
. = 3 RS Ao ] 715} 93
o2l 9l 7t AR ] ABYL SArstel 2 AA o) mzzfj&a iii B . :
l?ao KeN O 77 - 7]
& ol WEE 24 Ho] Stk 1e1B2 Entivzvecs] ot =g AL the 2ok 2 s ANA JA e &
K A AFE 7|Eat) 3Fo e B m=RoA ALEE IHES
%ol 8= Word2vecs} e 7o) ol RDF |4 o]~ o e - oo
= eateld. Aol g a9 A o sela ledtn, agelns 49 A% % 7S slasin. 53
N s Ae 4 2 AF 4T BFe J1Esdn.

71 S8 Bag dolEk ARt zpdofolrld] B QF ¢

¢

Aol ogulE metstr] s the AT BAE S v 2. H o4
o & FAHC o] Ade] Tl 2t oHd HHE B
& 4 Qo ane B =gdAt v A4 o ¥% AA DA B AT A 1047 Bke] e of
o] obd RDF A4 Wo] A5 S5 A7 zF 7ja ol Bt ol stk ol gle W, AAR QA H = ol ojns} g
9 AR7} 9lE Entity2vec 2&-S A8t g E2gilo] SAIEE v R FAET =o TS
AA PR o HEmAel WMo B AAd Hod Z9dte W eR A FAS s A9 284 W
(Pairwise based method)® & Zaold Saar Ax7} = (Local compatibility based method)& AF&3F =%E5[4-7]
A o4 A9 Azel AL o183 AA PR s © S o HASE SN WA AEH 9E A s
WHOITHLL &, F lel AR vhe AAE aaan Ay 0 SEASEE SRE WEA xate @it 5
= vels Al A e B dde muey,  UEA A A2 FTUE AL =REL S 9l A
o WHe B BN B ANE 0ol gaezy oo SoHd sl FRAEE wetsel A IHE
(interdependence) RS ok, 29 Awe qasy oo I AEAG W G ARmE AL e
A7) wistoll EEA QI 445214 (Global interdependence) fﬁ% EELELXL %6}? E%q s ui% "L%E}E;Jﬂ]@‘”]
& aefbd Rk @Al Sl oS gol el 5 o 0 EE A TG AR S, SR8 SRA
G A TegaTe agel g8 @ dpdde  BE AEHEH o T W 540 208 9 AN 3
AL AP, T, 2URT FEEG, Fo4 wojg o0 N ¢ WHE AASHER
S D A Word2vec & wolE 4| 3ete] WE F7hom WA=
ohd HhZ oA Tho] “ER AWZ AL&she] ez 70l J= duld HE 7hEdl dhtolth. Word2vecs @Ol & ¢
el Sol agel Aarria aadel e aey w a1 A7IE B WHEE AHEd Aol 149 slow o
AR A AFEE AU E U 2 E on]aly] wito A4 glof W2 el 855 vk [11] =& RDF A4
42 olzdo] Wl & 2 9ok W -ToAs oldd ALA w o] 2=of] F-2+9] A &(Random walk) 48] && AMHEdl S5
o 97 HoHe BAES nas) e TR gu 00 SE SEEO ohd A9 2% 962 o
G EAS wgon B A7 dune nesn v m ag | CHE FEIL AR oA 943 andgs A
o Ea ARG A A A v wadT (Prior) #& AH&-3l WA H7S 913 & (Framework) S ¥HE
B owRo s gaAel AEOEA ulEe & A G At [12] w22 F=o] Mzojs} A ojulo] o] ZRIES o
o Abaste] AEAS A A7 AHel SAHS ZRahA Asl7] Ya] vl 7R A Fk Availability, Frequency Score,
sttt 28w A AsoEAgel AfdS e st Jaccard Similarity, Word Embedding Similarity®] Weighted

] #8= 2312]Z(Personalized Pagerank Algorithm) ScoreE AHEIATE [13] =i wojel 7iAE shrdlolEH =
I} B =RoA ATt dagES Hwssitt Holx B2 Skip-grams& AR&-ste] g EES A H Textual



Al BZE 218t RDF XIATHZ J[BIo] XN Y50|Zy & o2 HZY 181

contest similarity, CoherenceZ whgo2 743 #7& sick
[14] =%-2 Entity Embedding, Contextual attention mechanism,
Adaptive local score combinations F8 24® g =g H

5421 Mention-Entity W} Agste] /A J4& sk
[15] =& gh=ro] §17]9 o} A4 uo] 28 7|Hke = )

A olF ARE TSI A, 9 fARE, oA #Ad, v

ol A, AHA E ] AT B FAE, A olE v

A, AA IVE HAFE Ad FGoZ AXE WE B4l
(Support Vector Machine)& &%3te NIL 7MAE A28k
FA AA AL Ak [16] =5 o] gg]v o}
=) 2] HJ]OV\E ol g3l MA 7] U AHREE VNI R o

AEA/ASA AAZdA L 7HS ALEE A IAS
0]’»\)\31'-

P =idAe & a4 Hae Mds A8t dag
& FEst, B =i AAsE 22 FEoEA
= uH A dd HIWe] Has Fel 2249 A
A oS ATAA A a4 Hay g ApEske Hel

o - [e]

3FelAe= B =iy dAHd A gz 7Esth
WA F 3WARE UFloA AL, Fig. 1o AA XA Ao
XA %13}. 1A= Word2vee &ag]&s 283
dS AAgstATh 28 A A = Eel A ALEH
o] 2ol X HAsto] sl A g TR |
‘:]'. w2 = 3g A= 7Hiﬂ H7 GAZ 294
] Hito A Zhzte] & e 5

P

¢

o

mlm
N'

rkﬂ
=
o,

H = Entity2vec Ed ol 9}% olu g
E AHE 3}04 7—} -ri 7}«] v*} E 7o g 7ﬂxﬂ %10 S}
o
AN

o —

Candidate extraction Entity Lmkmg
,/ W /’\\Tf\\.
€k Yy Y. Y Y =
;e,: \\f} /‘ ek ‘e{- \\?]/// 2
% N A
i €k —~ =
I Y Y. ! i M 72
Dependency Analysis &i Q € &y W ekJ
_ A
Question

Fig. 1. Overview of Entity Linking Using Entity2vec Model
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