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Abstract

Entity linking is to link entity's name mentions occurring in text to corresponding entities within knowledge
bases. Since the same entity mention may refer to different entities according to their context, entity linking
needs to deal with entity disambiguation, Most recent works on entity disambiguation focus on semantic related-
ness between entities and attempt to integrate semantic relatedness with entity prior probabilities and term
co-occurrence, To the best of my knowledge, however, it is hard to find studies that analyze and present the
pure effects of semantic relatedness on entity disambiguation, From the experimentation on Korean Wikipedia da-
ta set, this article empirically evaluates entity disambiguation approaches using semantic relatedness in terms of
the following aspects: (1) the difference among semantic relatedness measures such as NGD, PMI, Jaccard, Dice,
Simpson, (2) the influence of ambiguities in co-occurring entity mentions' set, and (3) the difference between in-
dividual and collective disambiguation approaches,
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oA H Al BH Xl 9l o] AlFkaret o] FUst iA %
AE Ffske A= o2 AP o EAE 5 o] 7HA 339
FI3E Fisle At 24FeR o En A mdy Tl
o] A= olYF Y dalia(word sense disambiguation, WSD)ollA]
thole} ojnjo] #Al| th-3-=m, i7|F|tio} A|2jujo]2=e] A9 7H
A= S48 719 do} HolA]d| gt

A F& F9A sl (entity disambiguation, ©]% 7iA|Fe)A
F)E S 71E AFolME 7IAl 3] A8 EE(prior proba-
bility), ¥7](co-occurrence)shi= &0 AX, F7] 7jA] oJn|jHH
E(semantic relatedness) 50| S-&531 UtH1,23,4,5,6,7. 7HA| &
A AY e, Y719 Helet 22 Ui A Y= Fat =23
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Zlo] U A5 o] Egte] gl MAE sk Wroes
g84 & ok 37 8] FRe, B4 JIAE 3R 1h9
o] Fekg Zhethes 7Hg stoll 24 TRl A o] FHHel &
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Fod sla did JiA T I 8o JdH 7P fAksE 71
% UH 8o S 2= RIS A Sl walog g-E v
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2 JuFETE ZH= TS Ak Wae= SaEn

H dFoME 37 MHAES JrBR-EE 835 AeE9|
JRA HA WREEY FEE 48K ) Medelyan(2], Milne[3]
5 B4 Ul vFA i ZdERS 3] Ui AHEew
et 7 A 33 oA AE NEHeR FEt
Itk Ferraginal4dl 52 7WEA WAFTEAE SlE A
Y BE VA BdoRREe RE IV VA FHRES &
3oick. Kulkamis], Han(l] 5 A4 Wl BEE 713 BdE
o] BE Jkset 37 JMA SHRES ARSSt Zb A 339
F/d 3AE /EAo] opd H wialo g Sef3lict,
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Fot omfEwe] £ JAF A e ERiE] IE
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o] 7|& oM AREE oujE-EE AEQ] NGDNormalized
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Information), Jaccard, Simpson, Dice®} 7 tloksl <ju]
AT AFE ARSRY JEE/AEE onjddEs T WRHE
o] AT dalAel PxlE dFES ARtk =S oujdERs
Akl AMEERE 37 WA HFEe] o A= Aozt i
Az del el vl RS EASH
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2 APYECH4], Ratinov 5-& ANEEE, AGZAGAE, 7)F]
4 ondE Ao FowE HARAPLFA2RY S53 B
715 &3l JHEA TR S AlEEFRITHTL.
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=} AR EEES Agst EE AL 7] e
NGD, Jaccard, che A7 tal v)uskrH11],
th':ou 739 wapelo] AHA BN AT A

WS TR AEEo] 9t EAHO R, Kang & 8- wat
d 7Hxﬂal71°ﬂ*1«1 g0l AT gslas flsl A dSE

I (efurRgA A L) AHH el o3 Ul =4 3
o 7128 ghficel SanEE Pttt BiE 15@ A
tH12). 3 Kang2 -3 7Hx1lal7‘°w f7Ptet 93 Ha5
2, 43 jelorlA, MAER oo F& M }xﬂ,s; Ag
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NGD A|F= £0]¢] hit countE o]-&3te] F £0]9] oJn]4 7|
eE AR Sie Az Ak, ofF ARl dsnol
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\1

max(logﬂll D, log(‘LgD) - IOg(‘Li M LZD
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2eh} 9 e F o] 2k Aele BEEE gorg o)
BAEZ A7) S 712 AT 1NGDe] Feh B H]
22RO o] FPINE olF The A3 2o] NGDLOZ 18
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NGD A o|2H 02 0]A] +oo *}OH gk fhog F o]
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tj16). o] 7“4% kS e Bt %‘%@ ?ﬂ?ﬂ A7) A

NGDn(s,,s,) = o DNGD(sy53) 5
3.3 PMI
PMI AHE[171= 5 ojnje] Z8lo] A5 249 g7} 45 =9
d g0 H|Z A3} Z o=, latinov 47]0] o}l 2=Alw} 7o

logs FotA &2 FHoz iAo de) a0l AMESHI

o) L, ~ L,
P\51,82 N
PMI(s,,s,) = log N 4)
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3.4 Jaccard
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TAE F537] S8l vhe A 2ol 7 ofn 2 JY ) =
e ke J1EoR 3] ob] B e ARk B A
skt
L L
Overlap(sl,sf,)— | il 2| ©6)
min(|Z,}[Z, )
3.6 Dice
Dice A= 7 o] &

the A3} o] 3] oln] 4 Wge
A 4G 1o BES TR0 AW P ASHTHI9 20,

2x|L; L L,nL
Dice(s,,s, ) = <L L = Ll 7)
|2,] +]Z,] (|L1|+‘L2|)/2
4, ojnEAx 7[Ht Jix|Seldsis 7|
4.1 INEH JHHBS el daliL 71
AH B4 Do 83 A BAEY He T, o, ..., ol

el 7hAlEe) e regttkar 7gatar JhAl B3 o] 7hss
FE - ou|S7|EYeke] A9 f7lFHe} FofAlel gk )
URL #H37} oulo] sd3hEe] FTe HAlinkEe] T
(sepolghs orE lset)® EFIZ 3t dA AT
B e ‘ﬂ 23 WA BES (eDEa 7PEEh 1]
NAFPPelAE st AEH TiASdE s dake ohe
2o Aolgit,

Sense(t) = argmax CSR(t,1)

lelset(t)

(8)
csr(rl) = £, |J fs[ USRHJ
t'eC(T,t) l'elset(t")

9 A& 54 &3 JiAI 371k 7 JHAIEY] ofnld=
55 A% 83l 7|1 PHES, AHIJ&%E o7 B3 J7F
© & 7 E4E 98l AEEES ARl Ao &
woelal A WHES 7isk Zlolth

A Ao CSREDE FHARRMEE E7PRARE)

o

ou|AHE(Contextual ~ Semantic  Relatedness)o]™ 12  E3
A £ o] $H ou] F sholrt wEbA §] A e B
E FH o] F CR@Dol Hut He oris AARIEE
it aToe o] S EEAE EHeR o) TY
2% & = AYHEdt SRS Foou] L I dis)
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9 AoM = o] TR u] 1o dis| FUse A B2
o] (o] AAHA ¢d2) ouse] 13 #AHE Hxs ARt
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Fig. 1. Example of individual entity disambiguation
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oulEe I (G2) ==5 F Pagerank 47l FHulQd
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B 1. A8 MBSl galiar |y EF 71E
Table 1. Criteria for naming experimental entity disambiguation

methods
Type of Semantic Disambiguation
co-occurring terms relatedness method
NGD1
NGDn Max_Sum
Unambiguous
. PMI
aMbiguous
All Jaccard
Simpson PageRank
Dice

T 919 A et e B 7k TS e s T

9] olgol,

® UNGDI-M_S: H|ZE9JAl(Unambiguous) 37| 7HA] & AL,
oJpjghelE A NGDI AME, 718 AAlE sl el £, £
o Z¥z} Max®} Sum ARE-

® MNGDn-M_S: Z9X(aMbiguous) 7] WA Hgt ARg, 2n]
HATEIE NGDn AR, £, £ 22 Max$} Sum ARS-

o APMIPR BEAD 27 A AT AHE, SEASES PM
AR, A AA1Fe) 84719 Pagerank AME-

ThAT el el Adee wiaslr] $1gk F 7HA] Hjolxe}
ol e T 2

® Baseline I (unambiguous only): o] & 48 £A4 ] 74
F 5 HIFed ANA EAol it ThAE el AE g
o

® Bascline I (MFS): o] W2 4= 4 W 2+ 7iA 23 o]
&l to] 4l ou](the Most Frequent Sense)Z 7HAIZFJ a4
2 SRk, ol 1A 2vld i) 28 49 SEe 43
AR gz 7t Falsth

5.2 E7t Hioje ¥ "It X|®

W7 H2EA 755 918l Milne F{319] A8 w2} ko
719 tje} dump(20149 3E)ZHE S07) ode] $17]H]tlel Y=
2 zh= 97)g]t)e} FHo|A] s007NE F2F ZZ38itt. Bl 2~EA
o] 23 5007 EA1E AlLlst A fl7]E]te} A Hek <
AT ALkS Sk ouREhdEx2 st Bl AEAlS]
ZF FAE Ha 5070 oldel AiA Fde disl olv] Aw <&,
f71=]tle} URL ga2)7F F3hje] Qo o] At ol o
F2hE A 3ol disl 5.18e] toket AT HES
Aget Aeg Wkt uEA s Jh AEE oo 7 A
A& (accuracy)E ARSI}, iAcc (micro Accuracy)= 7 7HA)
#8 ©9le] AgEolH aAce (macro Accuracy)s Al TR 7l
A iAccES] Hit HgEolrt

Agdn 2 2AANA T NS
CH2EA O AFED AA A
aAcc =El 2EA Y FA4E jAccE S F

iAcc

JHHIS el ool QnjHA: HE

5.3 &a Zut

Table 2v& HIFA I7IHARRES ARESE FoAdslav]
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22l ASEENE HZEA U §7)9tel FAMEL F9
A JRA BEEel AAlY <k 200(=1-0.8088)F A5
o F o 6% (= ((1-0.8088)-(1-0.9316) /
(1-0.8083) )&= MFS <n] Mg wals Fa FoAdo] sii
N

2 HISY 37| A 7|8 SodsiAr Y ds
Table 2. Performance of entity disambiguation using unambiguous
co-occurring entity mentions

System Disambiguation iAcc aAce
scheme

Baseline I unambiguous only 0.8088 0.8162

Baseline 1I MFS 0.9316 0.9319

U-NGDn-M_S 0.9441 0.9437

U-NGD1-M_S 0.9439 0.9434

Individual U-PMI-M_S 0.9436 0.9429

disambiguation U-Dice-M_S 0.9432 0.9431

U-Jacc-M_S 0.9430 0.9430

U-Simp-M_S 0.9379 0.9380

U-NGDn-PR 0.9436 0.9436

U-NGD1-PR 0.9434 0.9433

Collective U-Jacc-PR 0.9430 0.9433

disambiguation U-Dice-PR 0.9429 0.9431

U-PMI-PR 0,9427 0.9428

U-Simp-PR 0.9379 0.9381
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Fig. 4. Performance of entity disambiguation according to
different semantic relatedness metrics (x-axis: label for
co-occurring entity mention sets (U,AM) and individual/collective
disambiguation methods (M_S,PR), y-axis: iAcc)
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