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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.

7|14 2B2X|(Ontology), Bo{2ln] ZM s§2(Word Sense Disambiguation), R2X EM(Corpus Analysis), 1AM (Machine
Translation), Mi&Z ZXIAIE (Sejong Electronic Lexicon of Korean)
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E ol adste & ot Aol A A
RLEBAE “UAAEL B4 THQ)d] EAsts BE
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relations)o] & AHE 7R 2 Y= A2Hlo]2(knowledge -

base)"2} Fo& 4= v}, 7] AWM A (machine translation)ol A
2EBAE AT FE olfT 9A Ao E47I(source
language analyzer)9t 5 ¥ 919] A4 7|(target language gen—
erator)Zt AR & A viAle] GEE 3, AE7E o) A%
(semantic constraint}$ A3 e 2EZA MIT
FE2E 539 9 FYAE i3] AFelnlg, 23] 2
EzAE <ol 599 AR AFsm QoA 2 F4
9} S FaAsTE A Adzt R AAs) AER
Al (taxonomic relation), Z2#7l, FA&A 29 “has-mem-
ber, material-of, represent”$} 28 o g AT
Egsta goke FeA Axezg +EE F Qv
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o] ZAl3tE FHoloolu thejold] ojuE A HAFE&
o] oJn| FoA & A(word sense disambiguation ; WSD)
g gk, WSDE siME ow AdS oJgA ALE A
7te AAg ol ok dof ou] T4 oA AHEE F
JdeE ARY FRES AL B, A} AR, FeEx FE,
do] A, ou] FAAZ FF, oo F), 7 HHE, 9
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£ 29 velaz 32Rae diRy 445 AN Y
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o] 7p5slt}. mlolaE IARA LEZAE 7|RFoE
4 ¥ Z(directed graph)®] FelE 7R glch A9 A
W& xE(node)ol 23t T Y(frame) o2 REHY, 7}
dzkey #AE £X2G6lot)d Fe(ille)2 +AE FA(link)
2 BA9Y. Zgde wHE €59 JEe= raHEd
%2 T Ad(ZdPol B MdH od AAE A&
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A& #Aeretd v AAHunsupervised) & W
e, 2719 F7] ARE AHoRYH g
Al HEAZEEH T4 F9E gt £

W AR FAHAA T4 9 dojEwo]~ wa
oujg sgdtn ¥V ARE FAHez g
5 o] Alole] ou] {AIE ALg Y3 ou] AF 72
£ WordNet2. 2 2] aH-&8 3t g5 WAL 7P 8
AVE ddez dFsAed, /1€ I (supervised) &
F PHEG UL 89.8%9 AFES BHh. WordNetol A
58 @30 WA v A% F2E dE FHol HAe
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AR AL ROl TN F2F TAY Arjd R
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B39 A REIRE T AH2E 3o PR E F
3o, AR He HArg §AE T ae s,
Hluy 2 23X & 5 ' AP o] & AF

g v AF 72E /FFAL ol SF22A HEF A
A% F=7 e A5 —‘]J‘?_ Zdolth, AR &4 9
MARE BT R 22, AAF} &Ao] Tyl

1
F94 A %S —‘:— ALE ARSI 95 9719
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ol 2ol F£HYFojL 7]& WSD gdFES E dof Roget
o] Al 2} WordNet A %S WSDo o]%L dF= g
ek A LEEXZ WSDd 243 d7e A9 glx 4
Aojth. ol LEEAY F&F XA}t ¥ HESE B
At 71E ATFEE EUE 9o 9gn Fo4 el AL

£ F & AR FIES HYd B2y, A 4B, ¥
Ha AR, do AR o FAAZ 7=, F4o B), +E
A ould AW (semantic roles), A& A A M (selec-
tional preferences), EulQl AR, HIES: HY 3E AL T
ol At} AFAA e AFES A= F7h o & Yo} 7)
& B0l BT 27 wie, £ A#AE AP ¥ad £
A dutdog FaAQJoz HAY TEAE &Y
371 AR, 7E RAE 5& FE3o AT Wol MY ¥
& AF}E Bol: gt

3. 2®EX &

wo} oul T4 2T A% AEHY LEEAE T3
] A9, B3 2e ¥ kA de A,
A, FhEgtsh Axd2pAAA AHese Add 1 A

Z272E a2 293, 7tegte Ass2Ee F 110
Mol AdH 494 AZTF2E 7 glon, L, L1,
L100 #Wel &3 e MAdEL 47 10719 39 /idE
Z bt W& Jhegtel Alheart QB E e ¢
EolA A stdout, Y BFE7F L1104 Aol afief
e g EAste el o8 g FR7 5534 b
HARgnE B £ oo vk Ad 2§59 71 o g%
gd 28 E 7HeAde wobd Aotk & 1110719 ®F
E O dojd dsxE 202 882 F oy o F
F A72FHE B3 94FE Folth xe Agd AeE
COBALT-J/K9 COBALT-K/] 71AWYE A2d2e] Az}
Apdddle olml ZF BAjoje JuidzE JEgtet Alhei
ojv] =7} TFEH Q7] W, FF SEZA &8 A
Hxo Abd Agglel 2EZA Y A& & Hrvt 7hest
olg|g AL A{AQ LEEANE TE3] YsME U5
Holga & F st Avir} 7t%ghe} A A2 COBALT-
J/Ket COBALT-K/] 71AHY A=A o3 FIA &
A9 A7} oju] Y58 AeEiolvil4]

F oA A Thedte Alad 2] AFTRd & o
%@ o #AE Frhste Aotk F7HE v BAE 3
A 71 ] BAR e F Jded, 3 BAE 480
AR AEY P2 7E A7NA oF FA sl
Bo| ARg-Eo] gout, 7g ou) AL T on BAAES
o] ol foldtA] gkotA A AMEHA EHUC
olE A MF WAALIT vlo]laz I2R: 2ER
(1918 £ Fastd F 3049 9r BAE HYs
<E 1>).

CE 1) 2EEXof Z&tE 202 7Y
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_7|.:
A% #A| is-a

agent, theme, experiencer, companion, instrument, loca~
Z #A | tion, source, destination, reason, appraisee, criterion, de—
gree, recipient

has-member, has-element, contains, material-of, head-
71t | ed-by, operated-by, controls, owner-of, represents, sym-
o)u|#A | bol-of, name-of, producer-of, composer-of, inventor—of,

make, measured-in

22 o 30719 o] wATeE Adgiel EAlshs BE
gu] BA F35L Ve i gou, wolg on] 29
4 dxe £8¢ F 4 b 8L SAFoz AYsld
AHg 3,

SERA 75 HAE AAHY 21dez YeudE (o¥

1) $E XE(root node)E E‘l‘ﬂ == (dummy node)°]“| %‘/‘}9} EAY B F
A A AFTzd FEEL FAlY dv] RFE F2 L1000 #wel
9]“] FE 2xx, 3x%, 4xx°ﬂ’~1 vEehd}

2) ¥3Fadista x4 @ dojFd JFAolA s d/FY 71ANY
A zglolrt,
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7
74 g AR e, 7€ AR xdEHY 9le
ou] Fre] &3 HFA 9 wkRts FA14]e] aA Y.
AEte] 2 #AE F2 AFAAAAI COBALT-J/K,
COBALT-K/J¢} 22 7]AM g bde] E3tso] = A&
A8 (case frame)®t A¥7t A H(valency information)& ¥

ofj

#ste] Qg 4 glon, on] BAY A BAY AR
A FNARE Folo] LERAC] 2749 v BAS £

8 & drh

AE ARALA[L]E FAbel wet o8 A9 &9 Apdez
TAHY e, & dFdde ARG d4Ad S
o] &3ttt AlF FA/YEAL Aoz RE 7526709 AE
AEE F28 ¥ A5 AR E¥EH gie ofFEd 7}
Lgket omE =& COBALT-K/J9 7|AA YA S o] &3}
o AFor AR F 6224719 A BAHNAEL 2S5
Ak 47t FolE olf FEE Hdo] 7] WEolth

-d/d-g JANY APz HEE 20580709 AR}
HEAL BAA 1656709 A7 ARE 53 F, 2
7 AR T 9 TRHAE AHE 73 (mapping
rule)@} Ao} Ao g3 <E 1>ojA AYE A BA
2 APt F 15956709 HE-g AATH2L

2EZA F7HE v BA FHHES 97 9% =
2 WRo® ov) gAdE TEAY 24L& B8 g T
7 H(concept co-occurrence information, CCI)E &&=
Ag AZE £ 5 Aok 4% 71AUY A 2=d(COBALT-]
/K7& AHg3te] 9| HAdd §xo] REXE WA
o), o] AlARe EFA A ] B3 o] B3 &
AE Hogste dol 4Fxo2 A449 v 9ok COBALT-
VK7 9 & 38 of JEHo2 Fo4 45 A& A
&3 Ttmgtel Miagad) IEEE o] ofFlyg A4

2EZA F&H H T0 20l 294 sia0el & 495

r

Al Zol EEEHA Pon, F 264 o] FAFE A3
o on By E 7o) TEAE YAt F4HE 7t
A= gAY el A Aokg JHAE A RES AT
BHAE 7 n & B & EdIE s, B P&
PAE 2R AT udoz AG4S F& AR U
mebA, ov BAH TEXNE RE FEENE F ~AY
(scanning)dt= HA & Fshe o]t HHES 4L F, F

S(noise)& A7ste] WEYo] £ dutstd /g IFUIA
HE dA do14] oz 9245719 g F7IARE
BE 370109 4 @AY 165009 7E R AASE AN

ataleh.

st e AAL AA 323 ujaA AHEL oe
A FEHo) dehre A%, 7} gege LEEXd &
A g 27T LEEAY HFHo2 TP
ofugAe = <& 2>9 2k

(B 2) 2EEX0| F7He of0|2A mEe| =

a3 P

AZ BA 1,100

7 #A 112,746

7)€} olu] A 2,093

Al 115939

4 2EEX &

oA AFEL LEZAE oA FEF AHAs}ojul
o] gEolx QlE W, I B8 #3 ATE WP
At LEZAE o83 F237] A Al i (gover-

nor)® 9 &2 (dependent)d] G&E st Adidd 2224
el A 9jn| Alekg dopt B wEsHEstE A F gl
= Wil "asith B dTfdAE Mdzt dBaxE 33
7] 18] AZA M (mutual information)& AM&stGch A3
ARE F dgie 3 JEEE 248l WH e E Church
& Hanks[16]7} #1983 th Resnik[21]2 IS-A AlZ 2ol
A AEAR ZRE £ ] FALEY SRS A
=, B 475 1S-A #AR oplg gE 9n BAER
FAME Ao AMg3tiE HolM Resnike] 79} 7Ed
oil & & ool WA, HEABE v ARE ZH Al
£3171 H3lA, Avla 7id (govemnor, source concept @ SC)
3 ojn] BA/(semantic relation : SR)E sh}el 99 g %
o, ¢]&24 784 (dependent, destination concept : DC)& =
%‘Z—‘lﬁi gt IR HFstel AlgETh dviehd,
ogn FAE oE&s MR Auik Adel o of Be
JaFg Wy ot} a¥ER <SC, SR>3 DCY FE
o] ztzt P(<SC, SR>)# P(DC)e 7FA4 k4, <SC, SR>3
DCe 43HX I(<SC, SR>, DO thg3 o] F9&
T At
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P(SC, SR>, DC) N 1)
P({SC,SR>) P(DC) o))

I({SC, SR>, DC) = logz(

& = d el AHEE] HEAE
%%i@ﬂ%ﬂﬁ%EE-ﬂI_QE@EQQUHJQE
3t glojoF 3t} (I8 2)= <SC, SR, DC, ¥MEF>
o] g4 dio|HE Adste L Holx gtk 7tEgtet Al
a¥29 duiz=rt g7 d A8/ FR dEHE 47 A,
71& 4d3/3d 7AN Y A 2EE o RS 7,000%
o}d 9] KIBS(Korean Information Base System, 1994~
1997) &30l A Tax 9 1% BAe] dio] U TF
g BN 9] 97" 27 AR gES FEIET
329 48971 AR 99 F FERA 4RE 2EEAY A
g 9u] AAZ WasE ¥z 717 <SC, SR, DC>
Hes d& ¢ JuH2l o] B2FHE AAn LEZA | A
A AZAHARE AXsHA A

ol LE0
Xl AN ESX

HNE2E 20 e
<SC, FE A, DC, B>

oDy A , ]

(3% 2) 2E2% 84 HlojE{e] MM

5. 2& 2% 7|8 WSD

(Y 3L LEZAE AL AAH wo) ou] FJA4
#a WS Holn Utk WA, on] FojAo] Y& BB
o WalA, AAALAC) mHEe Q= 499 AYT AR

AY 72 A8, 24 2r) do} qESE U2 48
NA Bk o] ¢ A48 At Ay FHHE 3
gk hole] ouz AMEA H1, 197 oW LEEA
2 Hga= wAZ QolsbA Bk wref dAs|HE 9n)
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A} Ve ARk Foln), LSPW)E FEBA A9 A
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ke o)mlE w9 E ne om wel o
2ola 54 Vel Wel ﬁoﬂ gk Aderel g
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(3% 3) HMokshe B 2l0] So|M oA wY

2% level(MSCA (C;, P,))

Coim(Cio P) = 1ol (C + level(Pyy * eEh (9)
Vsim(S(W),SR(V)) = mzl_lx(Csz'm(Ci,P,-)),
1<i<n;1<j<m;C;e S(W); P,e SR(V) 3

Lsim(S (W), LSP(W)) = max (Csim(C;, P ;,1)),
1<, k<n;1<;7<10;1</<w; P, ; ;= LSP;(S;) (4

Ssim; (S(W), UCW(W)) = m%x(Csz'm(C,-,Pk,,»)),
1<i, k<n;1<j<7r; P, ;= UCW(S,) B

21 (2)9] Csim(Ci, P& 7H=7ksh Aliefzo] 7]uksd]
A Cigt Py Atolo FALEE Alatsts Aotk 2] (2)9A
weights /M3 7HEXE gusid, FALE AA 7Bd
Ci®l F-R(parent) /i'del FAl(sibling) HFRT FAE 5

A& v gol ZHAA gloH, o|Hg #AE FoA Foe
& Egth &, Ald C7t Pie) a9l Adold weightE
12 AAsa, 2893 god 059 &S AAso FAE
A7 ', 4 (2)9] MSCA(Most Specific Common
Anceston)&= 7 7lde]l FH3L AE M T A9 A
3 7HEAn. 499 29 Ay dX ARE 4 (2)
2 AN ¥ ATHRE AAsE AR AP o
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F949¢ A wo] Wol dig on 2AAAE 99 4
£ o|&3td AAE AYsE oy 2ok

(@4 1) do] W7t A AY B EAdte $AF VY
=3oz AgdE A, A )& o83t A=A F(Selec-
tional Restriction, SR) ©Z & Vsim(S(W), SR(V)E 74t
o), Alate ol YAA THE 29 Csim #%& JU= 3}
= 99 C;E W9 nE AA3, 1¥X oW og o
AZ dof 2}

(FA 2) W 7734 A-dE& AHL3e 4 WE o &3
o Lsim(S(W), LSP(W)) & AAtetd). AlLbE ghol 9A
2 TET 328 Lsim #& AW < v C:iE Wl 9
2 A3, 182 FoW g AR dol 1k

(@4 3) Wel FeA4 371 458 H&3= 4 B)F o%
gt Ssim(S(W), UCWW)) #k& Aded. A" Fhol
AAA TR 2W Ssim #E JU2 3k 9r) C:E W
vz AAsa, 28X Fod tE AR dol Ik

(BA 4) 224NN AFse 4P FdAFe Irht
3 HEaeAg Pasn. Bl d7ldAE ANE g S+
ol H7) A8 YAA TuoRTH EA oA Wtehd, o
& AR o] 7 A

(24 5) AF9) Aoz AP v g
EERR LN

o] wel ¢

Ao (Al D& Hg3te P& AA3) HHstd O3
2. 2E2 A9 MYL w=Elnode)E, /NE3 9] #AS
YA(link) 2, F3HEE LEEA NP9 715X (weight)
2 RE LERAE Alo]E(cycle)o] Y& HERA Yz
(weighted graph)2 7458 § 3ok 18y, 43538 @&
O E JHEAR AMEEE A, Ade v daEst &
SAE HrtE) M Hd tEA ARE e g1
Fol "asiA Hed, tid Hz AlejZo] EAEY] W
Fof oled dndEe AP 4 gk 2YeE 4%H
B ge 4 @ 28 MdE (penalty)Ft o2 HHHAA Hol,
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conste A3ARE ZE BRE MW FA Ao A3 A
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Pe(<SC, SR>, DC) = const — I (< SC, SR>, DC) G

hd

=

7|9 =g F487] A da2|FE Floyd-Warshall
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o) gmeAF6ls FARY, 4 (1), 4 ©F% 2ol 3%
Atk

0 ¥ Ci=C,
min(Pe(<C;,R,>, C;))

S*(C,.C)) = ’ if C,+C, and C,—5C,,
min (S(C;,Cp*S(C,,C;))

Ce{C,—Cp)

if C+C, and Cy—5C,.

0 if C;=0C;,
mpi)n(Pe((Ci,RI,), (o))
S*(C,,C)= if C,+C; and C,—2>C,,
C‘En(lci’rquIES(C,-,Ck)ﬁLS(Ck,C,')) ®

if C;#+C; and C,—%C,.
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o] 9= AARAA ARerg AL
E2A% 4SS @S A PHold & 4
WA 4 “ONTO”b AT AL ndlF
el weh LEEA2 Azl 2
$ole}.

Z1AM S A2gloAe] WSD 48 Zige <& 3o Y
e ok, A7 o2 “ONTO” 432 “LEX” A¥rr}h 3
7 BEE 9% 45 e EAh

(E 3 =z0oliMe) wsD HE Zd2K(%)

€ drelMe d¥dsE Aad oz Hrtsly] Hae
e 71E A7eke] Blazk Basi, AP do] 9 &
B oome] g, 43 27 5 FLE £ sl 23]
AHEE B7Fs] wiEel Ad2H A9 AU W
= 917t glda & = 3ok AR, qigAd Has 9
d TdY dedolE dgdes AU hges <& 59
ANEAT AAE 7€ B F FE urt g2 A2 o
oojef FYH e MET Aoz £ 5 I 2Y,
35 oulef o vl gt EAE oHPAE AL ofyrt
Hupstd, AF ALLEHA e ovle ST o9 2o

£ gl 9] il BASE | LEX | ONTO AEEHAY EA BT JeptE F$7F 87 d&Ed

27 | father & child/rich man 653 | 692 | 80 AF ALEEHE Yuld Blsto ouE AHE)7F 23]

M4 | liver/ soy sauce 660 | 878 | 918 HA e o] Q17 Wil olg g HAHNA AF AL

744} | housework / words of song | 480 | 835 | 9.1 HeE AY 7HAY Rt FA a4t 238 o Fas)
gy || shoe/ o of mouth 180 | 87 | %9 T ofgny # 4 sl

¥ | eye/snow 820 | 960 [ M0 (E 5 7| WSD oiTielo| AIBET} 1]m

€7] | courage/ container 620 | 740 | 820 - = —

7] | expenses/defense 745 | 784 | 902 71E AT | A¥d 7]%:—:; QU(L;TO 7]%§jg(§;TO

#7| | times / match 529 | 804 | 932 os = 5 > o w1

deiet| get off/ draw £20 | 720 | 880 R e 2 2 53 | w2
. A%-th| make(a plan) / build 540 | %0 | %4 zRe] | 2 23 3 873 9.0

2t} | use/ write/put onfa hat) 460 | 860 | %0 A7) = 3 2 80.0 94.0

el 9t} | burn/ give a ride 500 | 8.0 | 920

A AYE 601 | 827 | 917 73 B
<E ol ANY H¥AH F “E7 U Fog wA B ERAAE Ak, ZA A, AT AR, B
LEX®] 237} ONTO®] Fgutt 2& g 2 ¢ gk, F 5 71E AARASS A0 @8alof 28278 7
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formation) & °]£3le 1 AEE ZAHsHT. LEEA Y
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