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Ontology Construction and Its Application to Disambiguate Word Senses

Sin-Jae Kang'

ABSTRACT

This paper presents an ontology construction method using various computational language resources, and an ontology-based word sense
disambiguation method. In order to acquire a reasonably practical ontology, the Kadokawa thesaurus is extended by inserting additional semantic
relations into its hierarchy, which are classified as case relations and other semantic relations. To apply the ontology to disambiguate word
senses, we apply the previously-secured dictionary information to select the correct senses of some ambiguous words with high precision, and
then use the ontology to disambiguate the remaining ambiguous words. The mutual information between concepts in the ontology was calculated
before using the ontology as knowledge for disambiguating word senses. If mutual information is regarded as a weight between ontology con-
cepts, the ontology can be treated as a graph with weighted edges, and then we locate the weighted path from one concept to the other concept.
In our practical machine translation system, our word sense disambiguation method achieved a 9% improvement over methods which do not
use ontology for Korean translation.

71U : 2BEX(Ontology), H{2|0] £|4 &L (Word Sense Disambiguation), RBX| ®A(Corpus Analysis), 714# 2 (Machine
Translation), MZ HXIAH(Sejong Electronic Lexicon of Korean)
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(29 e LBEAS AEE AAHA Bol ov] S
sS4 e oln Yok WA, vl 4ol i GolE
of tald, dxpabdel mgEel g S A A,
A T oY, FEA F7) del AHES £ 48
AA B o] A AgE At AT FHHE A

wole] ovjz AW 53, 147 Fom LEEA
4gshs BAE bl "k wep, cislo e o]

Y5x Ryviy, AF HHOR Huw
ECEICRERSE LRI

Al sl g S A 4R, A TR
Ael, #54 F7] gol AL ol &8 Fo4 it 4 Q)
~4 Gl 3 FRATHIAL SWE Fe4 A wel o
o Mol SRVIE Web Q18 404 ol tehti
$Ab Vel MeAk Agoln, LSPW)E &7 39 3

N oXx

fo x

or)&

kA oo g ook & n'e ¥ Wel 9n| AP, ‘m'e
ZRAM FA Vel WO Aol st deAote Hdx
o7, we gr Sie jHA FEAANE Y Adas Ay
FolH, T o] Syl FeA F71 ol Hh Aga=

ol T

OlF B0 e ©ol 90| ZH WA
L sec zedtye |
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2% level( MSCA (C;, P;))
level(C;) + level(P;)

Csim(C;, P;) = * weight @)
Vsim(S(W),SR(V)) = mz}x(Csz'm(C[,P,-)),

1<i<m;l<j<m;C,e S(W); P;= SR(V) (3)

Lsim(S(W),LSP(W)) = mgx(Csz'm(C,v,ka,-‘l)),
1<, k<n;1<;<10;1<I<w; P, ;= LSP,(S,) (4

Ssim; (S (W), UCW(W)) = max (Csim(C,, P;)),
I<i k<n;1<j<r;P,,= UCW(S,) (5)

2 (28] Csim(C,, P& 7HE7te} Alkeizd 7|4kt
A Cist Py Atole) FAIRE AxbakE ojth A (2)0 A
weight® 7Bd8] 752 & sy, fAE AdA A
C;8 ¥ H(parent) 7ldo] &Al(sibling) 7HdH T} FAS &

& ] ol 7MA3 gl oud #AE FLA ke
A& =3 &, Ad Cot P a9l 7idold weightE
12 AAst, 793 ¢od 059 & AAsted FAE ¢
& #AAAZ & 4 (2)9] MSCA(Most Specific Common

= 5 ohde] Ff8kn e 7Y b 4 A
He 7hg v 82 AUt ARG U ARE A (2)
2 AR 3 H4FARE AYse JAANE dFd o
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(B4 1) do] W7t SAelAY B3 EA5tE §AF Ve
=80z Ag" A% A 3L o]gdto] MeA)(Selec-
tional Restriction, SR) FFEE Vsim(S(W), SR(V)E A4t
ek AAbE gtol 9AA TR 23 Csim 2 AU &
T 99 CiE W 9v2 AAstn, 18X ¢fod o o
AZ def et

(@A 2) Wel #2284 Hde Fghs 4 WE olgs
of Lsim(S(W), LSP(W)) gh& Axgth A48 gol <17
A TRT 29 Lsim & AWE s 90 C& WY 9
vz Agem, 184 goR e WA ve) i
(BA 3) W) FeA 37 4RE A8 A OF o8
stol Seim(S(W), UCW(W)) @& A4Hach Ate ghol
QAX THo 29 Ssim ¢€ AU s vl B Wel
Jmlz AAsta, 297 Fow B WAz Yol 7t
(@A 4) 2F2ANA Ao B8 QA drht
B BEEAS AT o, A7l AE ANH g St
of M) BE YAX Tkt £7 HoA BAT, o
& WAz de 2k

(@A 5) A% Aoz Arpuxel gnlg o] We| o
ERREL

Ao (A )& #HEate AL AA s dEshd g
2o 2E2AY NS =E(node) 2, NEZE o] BAE
YA(link) 2, FEHEE SEEZA AEe 715 (weight)
2 HY 2EZAE Ao|F(cycle)ol Y 7HEA aHZ
(weighted graph)Z 753 = ok 28Y, HE3FHE 4%
INE AR AMSStE A, Ay on dEest =
SAE Hrla7] A Ao hEA HE2E Fe gud
Fol dastd Hed|, o ez Afojgo] EA3l7] o
Fo ol dneEEFe 4T gk =R 453
H gke 2 ()] o3 #'dEl(penalty) 3Eo. 2 vl A o]
AR 1A EE Yede $A2AY 98 &4 9o
AT A ARSE FEAE A (1) Aag Al 18
A AeA ] wek A2 FHHA d@e] dux T2 B
A Aol Y=AE s, ol & HYEE vk %
o Jujx oje} KApetA ol HEFE 43 d#e] A,
245 A3 d#ol Ade AL Juddn & 5 gt
constE AFIHRE e RE I FojA] Ay 4353
HE 79 E Aol
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Pe(<SC, SR>, DC) = const — I (< SC, SR>, DC)  (6)

M 719 =g FA57] 9 dne)F-L Floyd-Warshall
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o G:FYZ[26]F FAF, A (7), 4 @) o] F3}
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0 lf C,'= Cj,
rn}n(Pe((C,-,Rﬁ, (o)
S*(C;,C,) = if C;#C; and C;—%C,,
min (S(C;, CY*S(C,. C,))
C,e{C,~C) e
Zf Ci:# Cj and Ck—i+C,v.
0 if C;= Cj,
min(Pe(<C;,R,>,C;))
p
S*(C,,C)= if C#C; and C,—2(,,
min (S(Ci,Ck)+S(Ckycj))

e (C,—C) (8)

if C#C, and C,—25C,.
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Hol e JAANN ARG AEE Aot ojAL 2
E278 AMEEA 92 dukEl el & + vk Al
WAl g ‘ONTO'+= 2 g4 Agd duds (2¥
ol wl LERAE do] ou] FA sjie] EE3 A
S-olt},

ARG A2deAe WSD A3 AdE <F 3> o
e} glth 2gd oz “ONTO” 492 “LEX” 4gHct 4
T A8E 9%9 4% F4E A

o

(E 3) s=0{0Me] WSD ME HIKH%)

FAH| @ ] H] BASE | LEX [ ONTO

22 | father & child/ rich man 6.3 | 692 | 8.0

744 | liver/ soy sauce 660 | 878 | 918

7 A} | housework / words of song | 480 | 885 | 9.1

a3 5 | shoe/word of mouth 780 | &7 | %9

T eye/ snow 820 | 9%6.0 94.0

£7] | courage/ container 620 | 740 | 820

7Z4H] | expenses/ defense 745 | 784 | 902

747 | times/match 529 | 804 | 932

walth| get off/ draw 420 | 720 | 80

A $-t}H make(a plan) / build 540 | 80 | 954

w1 st} | use/ write/put on{a hat) 460 | 8.0 | 9%0

Bl$-ch| burn/ give a ride 500 | 8.0 | 920

3 4gE 60.1 82.7 9.7
<% 3> AANE AdER F o g ARE W
LEX®] A37} ONTOS A#sch £ AL & & itk
ol ®Alo] “i o] ZHAE el W o] #A HHo

AR7E 2ERA g
Fo2 B F Qv

AAE WSD dngjse 7+ dAd AHEES Jged
<E o 2ok 2EEZAE WSD #AdelA oF 18% =9
AgE gt e, FAH o3 JrE HEshe d
Ao wls] gl WA vow AL FAT Aitoln,
&MHE ou] HEdARYG A&Eo] A Y2 FEo &

TE T 22 4 B4 & 5k

FHAAA Az FEHA FA7] 9

(B 4> WSD ¥2|E2 Z} thAl" AMEED Y

34 g A HEE0%) | YHEG)
449 2%t B2 438 91.6
A & HE 9.8 914
oA F7] g g 28.2 %23
LERA FB 181 8.4
HAou e ofv 9.1 74.2
A/ HEES wd? BT 4S8 100 89.2

E drdAe 4883 E Aoz gristr] M
0e 71& A7 vlart dashy, dEod do] ¥ F
Hooue & AY £ 5 TYT = st dPol
AR %ﬂbdﬂ ol d8Aa A9 FHHAY v
= 9k gl B 5 ok A, diEEd vuE 9
& TYT HAYvols gz Hed yEs <E 5
AP AAE 71E Y T FR U 8 =
gojo] Fo4 FHLE ARG Aoz & 5 Ao 2,
F5 one] o Hl#gte] EAE o AE A2 opynh
shuratd, A5 AHEHA F= orls 5T o5} 2ol
AHEHAY 54 Bzt YEYE 97t B7] wEel
A AL E e ol wlste] ou|E ZAsVI7E 2388 4
AA = Aol A7) dEoltt olg g dHAM AF ALE
He My 7R out Fo4 s 28 o Fa9
a2 o@n & 4 9k

(i

(E 5 7|E WSD 7| HEdy ujn

3 H onje A EE(%)
2 a7 | age ki
Ve T AR TS T onto | edt | onTo
) 5 2 877 %.1

o545

A e 4 9 783 932
24u[g) | 2o 23 3 873 %0
A7) ¥ 3 2 80.0 94.0
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B =EdqME Alads 7| AAGALA, AFARAA, T

=
B2 5 7€ dAAYES AYE &8 2ERZAE T
Zoti, 2EEZA ] TFE Tt FEo| A Fovy
dof HelelA Fag &4 b sl o] oul F
d ZAHE Adstaat vt

LEZAE AAAY EAdE BE A E(concepts) H
I AAEY &4 E(properties), 183 HdEo] 453t 9
nHo g oj'A dAAF o} 9li=7Hsemantic relations)ol o
3 ABE /AR gl A 4w o] ~(knowledge base)= o €]
S8 HopifA g&dE F 9o, 53] A& H4rA 8]
stal ov] BAstna & o w=A o Aol &
F Sl

olej3t LEZAE ALHoF FE3}y) YA 7HEdte}
Al 2o Ad A 2 AL et ouBAY) 22
tE Yr|AAE Fristd e WHES AHEslg e,
AZ 2A ¢ & odd guBAE 47 dAsA, 7149
AalA gt AR A 77 2FE0] ' ARV AR
o AEAHRE 4l n FF v B TEAE £
gt A& JdFVIHRE AR

LERA 2 AAL 2EEX A EAFE MG 4

ALE 2A4sle A2 B F Y 434 H(mutual in-
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HdE ==(node) 2, A3 vl #AE PA(nk)E, ¥E
ARE 2ERA AERY 715 A (weight) 2 BH, 2E2X)
£ AtelE(cycle)e] h& 7HE = 18 X (weighted graph)7}
ot 2287 2z i wE F2E I+ Y=
ol o] Fojig dhoA FEEHA Hed, olE ity
TAol e dole] X AP ME A o] Avp} #
REEERAE FriEA 9ok 1AM A 29(COBALT-K
/NellA Age A9 LEEAE AR gog fug
ghmo] BMoAM 9% Hdt ABE T4 A& F AUt

TP ATEE LEEA F7bE 9u] BAE B} Hu
JeatA FE28E g 822 AP A9 At A%
& Addste 4 @9 AT A 2 2EEX 9 AuE 9
(semantic web)[25]¢] 4% &8 7t5Ao #F AT E 3
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