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Abstract This paper proposes to determine word senses in Korean language processing by corpus-based
ontology leaming. Our approach is a hybrid method First, 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 concepts, the ontology can be treated as a graph with
weighted edges, and then we locate the least 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.

Key Words : Ontology, Compus Analysis, Word Sense Disambiguation, Machine Translation
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Ago], #Hol oz FAHH, dEHY Alhy:
2= WordNet[2], Goi-Taikeil3] 5l 2t

2EZX9) uld ALY AFHA Aol "EA
BAg A7k Yoldste & e oy, xpdo] A
g)o] BANGA BE LEZAE "AAAEE ERA =
wehell 243t 28 /g Econcepts) T 1 7EE
9] 4AE(properties), L JNEE0] 5 9]
Hog o2A Ad= o] l=7Hsemantic relations)ol
3 ARE /3 Jde Aol 2(knowledge
base)"2} 3ejgt 4= Q). 71AM Y (machine translation)
i LEZAE AN FE ot A g9 &
A 7)(source language analyzer)9} HE o] A7
(target language generator)Zt ZH 1&g Al ujrjel
Ags 3, gz ov] Ao semantic constraint)
& AFsln g 2E2A Adde FES Sy
ou FAYL HAa3 AFeitHY, 5. EERAE
o] EYAHQA AR AFsR QAN A T
AAHES FoAsHE JE, g ATt A
Pl(taxonomic  relation), ZA#A, FHA 99
"has-member, material-of, represent”$} 2 t}& o
&g ou|AAE TSI vk HoA Aagx
(thesaurus)s} 7€ Yok

B3 Fo ol dRE t2 dojsle] #Ael 9
3 st A3 onjz AAY § ok o)HF 9
nje] FojAdo] EAshs FHololol thejojy 2jn|
2 ZAAd= AAHE do 9u FA  i(word
sense disambiguation; WSD)g} gtk WSDE 98
£ ojd YL oEA A AWE AAGor T
t} ozld dEidE A7 B dFEC] A
o] g, o5& AN dHiolE 9 FHeld) webA
R Alo) AALA, AlxEls B)E o8 WH 2
2XE olgsls WoR BERYE & Ui, WHE
webME 3A 73S o83 Uy, B FAE o8
3 ubd AR o83 WHez RBFE 4 Ao
[6l. @ 9nl FA siaolA AREE = JE AR
o] FRES AYs) By, A AR, g2 AR, A
AR, ou FAAE FF Felo B), TE A, 9
u)™d A B (semantic roles), A8 A <F A B (selectional
preferences), £9I¢l AR, Y= AR & FR F
o] gty AF7Ae] ATES A= HUF i 2
Bl 71F 5ol EF uZ7| giel, #3 A%E 3
A Had = YA, dxoez FAeE B
" AZANE olgsle IV AR, T AR T F

Z3l ARER Wo] diIAZ 2 ARE Kola Utk
E ApoMde LEEZAE oul 4 dAAAY
A

2. 282X %

o] on] FolA HAE YT LA 2ESAE
FZ87) 98, o3 2L F 7HX dge Afith
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I AFTFERE 2UE =8, TR Al
= % 111079 Ad#t 4dAle] AFTERE AL
gem L1, L10, L100 el &3 sl MdsE &4
z} 10709 319 AAGER Udt) 8|2 7feTte} AlA
A7l QB0 gdez wEx7 o, Jid
BE7) 111070 AEo)r] ujie] dEojowt EXshe
Adel o8 g FF7E S5 UHelRitias
2 4 gloh ek g BRe 4 o g3tk 3
& 7FsAe Eold Reltk F, 1110749 ¥R/
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1) ®E :Z(root node)® ©9l x=(dummy node)oid, ¥
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oA vebdcl
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2 Zusle F 30719 on] FAIE HsIFuRE 1>
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<E 1> 2EZA ) ¥3hd ouj#A 43

AaF e
A% A

is—a

agent, theme, experiencer,
companion, instrument,
location, source, destination,
reason, appraisee, criterion,
degree, recipie

2 BA

has-member, has-element,
contains, material-of,
headed-by, operated-by,
controls, owner-of,
represents, symbol-of,
name-of, producer-of,
composer-of, inventor-of,
make, measured-in

EIELEY

3. 2E2%

L
o>

LEZAE olgs] FEsP] feirde Apli(governor)
9} o]FE2(dependent) 7Hd7t LEZA] WA 2] |
A|kE drht 2 PFIevkE JHE ¢ Jde Wy
o] dgsit}y & ATANE MR dBxES F4s
7] 98 A3 A B (mutual information)E AR&-stLAt
g} dsAre F AEAF T JE=E S W
HoZ Church & Hanks[10]7} A}t Resnik[11]
< IS-A AFTRAN BEARA 7INkE & 2v] #
bzl ZHYE AXstgEd, & 47 IS-A 84
¥ olUgt g 9u] BAEE FAE F A

s HollA Resnike] d-7¢F wddcty & 4 Qlrh
HA, AEAHRE on] ABE FA) AR 3
A, ZujA 70 (govemor, source concept : SC)¥ 2
u] #7Al(semantic relation : SR)E 3ol w9z &
. 2}&4 713 (dependent, destination concept : DC)
EdFoz Fhtel d92 die] ALEsTh
dupshd, o] BAE &AL JhdRg Auja 7id
o o3 o #@e 93Ig ¥ diolth zmE,
<SC, SR>3} DCe #&o] &4 P(KSC, SR>)#*
PDC)E 7M4sd, <SC, SR> DCo A3Ax
I(<SC, SR>, DO)& tha3} Zo] A% 4 k.

K

tlo

P(<SC,SR>,DC) 1]
P(< SC,SR >)P(DC) )

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

grek <SC, SR>3 DC7ho) 74-& o] kA, &
£ P(KSC, SR>, DO &89 F PKSC,
SR>)PIDC)EH & Aol=& I(<SC, SR>, DC) >>
10] "} wkek <SC, SR>3 DC7t 5dg @417} ¢l
oA, P(<SC, SR>, DC) = P(<SC, SR>)P(DC)e| =
B8 [<SC, SR>, DC) = 1°] "tk
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ME 2EZAY EAsR: EE NG ASAE

2 vlg] &8ss Qlojob drh <Oy 1> <SC,
SR, DC, ¥1=> =9 st HoleE A4 &
A& Roln Utk 7t} AlikE|xe ojnlmE=Ert
B8 A7 AR HEs 471 H8l, 7IE dae
d 7|ANY Al2ES Rk AT 7,000%F ©f
A9} KIBS(Korean Information Base System, ‘94-97)
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e
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[
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3 99 ZAY Ala"oxe HYEnE d)
A3 dolge] ou] FoA4 i AL AXA He
ul[8], ol WAooz Agd At AR} 7H=dt
9} oulzm=g Fdk= WEeE vyl HAd 2
7 AREE €8 5 JA "ot FE8 A AR
el F FEIA ARE w23 Al A 93,
2E2A0 AHod 9on] FAZ WA, NEFE
71 <SC, SR, DC> A€ g 48 & vk o] ARE
7R LEEA U] A7 BEARE AKXISH dd.

%, o] FAAA doj7 on A AYFE A &
Ez2xd FrisEed, B Aol A 2u] @A 3
|2 230 AAQsIE olnl #A HEH oF 207%
Az FER AE BHPou, o] ZkHedA FE
B e i LEZ A0 FIEEIQT 230 S
%9 9u] B AYEL Jtxdte AlaExe A
FzoA F2 L10, L100 GAld] F7H Aolx, &
gy Aol AR 9w FA HEELS L100094
o F2 7157 9. L1000 9Ad F7Ha ojn &
A A-¥ES LI0, L100 BAl) F71e AeHER ¢
At AA- ddAeks vepdda & 4 3l
7] Wi, Md dBx 53 Al 9 88 HRE A
T3 Pt <E 2>€ 2EZA Y F719 9u] #A
Ao HFH 8 noF3 gl

<E 2> ZEEX F7td vldA A9

el #A #3 Ae %
A%z B4 1,100
7z #A 112,746
71e el a7 2,093
A 115,939

2E2A W 7 Ad=2)d 429 9n #A <
¥ 2(instance)e] BT, & HAY HTF5(degree)
+ 10347008, ¢Ju] == "379(possession)”= 1,398
M9 A2e27t AN HUAE 7E E
z} 7del 929 9v] #A F3(type)d HIFFE
7470019, 9] F= "713(group)’L 20742 o)
AZHAA HUAE 712U o9k 2L BA A=
E B4 B o, B AT FEF 2E2ZA = A
23 o] ov] Fr(v] BANDE TF}IL Y=
4 F Atk 3, gl 924 FA9 U gue
AL AF Adel ¥ e vl ¥WFIL 2]
i) LEA|eA] 2 ARgo] HIMFHE AL ov]

t}. &, 39 Md FR7F deds R Qs
T g aejeg BNY 54 R8s % &8
22X d AE 72 % A, 28 g g A
AL 93 IER AMEE § gl <a¥ 2> 7F
H 2EEX gRES BAF1 Jrk

R o

d by s hang on 06/13/ 2
caedntonsAHIN EMT A Ve /defriton>
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794" 1>
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</Ty;
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golEo) X, A=A ZPH 9l
A7} AR, N 17 A4, FEA 37 @
22 £AUR HEAA 2} o] A9 HEH
7} Agsltta e A "ol o=
A H1, a¥A god LESAE o|fst A
gAke dup} F UEI=AE Akt vk o
Tl = Aeeke) BTt FA VA FUT,
o Aoz Humxe oulg Yol oujz
XA €k

AR A ZYEH] e 89 AF7E AR, A
o ZE 8, FoA 3] do] g o] &g Fo
A Hae 2Q), (3), @, G4 g3 FaHE S(W)
= F9A BWA Wel ou] FHibelw, SR(V)E Wet
98 EAA o] YehlE FAF Vo A"Ae 3
gtolm LSPW)= FE3A g HRE 173,
UCWW)= Wl A 37] o ded ZRE 2n
3} Cigk P id #32 ¥83a, Ske W k
WA ong E=dich E ' o3 Wel ov] sl
'm'2 BN FAF Vo] Wel Aol s AY
Aokel MEdze 4 ‘w'e on Sk jHA FESA
#HEle] Adas Agoln, T 9v] Skol FoA
F71 wo] HEe sdas sigrolnh

rlr
op

o 2

Com (C py o DA MSCACLPY

) e (Cy v level (P) 20 (2)

Vsim (S(W), SR(V)) = max (Csim (C,, P,)),
1<i<ml< j<m,C, e SW), P, e SR(V) 3)

Lsim (S(W), LSP (W) = max (Csim (C., P, ;,)),
1<ik<ml<j<10;15Isw; P, € LSP,(S,) (4)

Ssim ,(S(W),UCW (W)) = max (Csim(C,, P, ,)),
1Siksml<j<r; P, eUCW(S,) 5)

2(2)¢] Csim(Ci, P 7F=skeh Alaeio] 2]ut
g /g Cigk By Alelel FAEE ARtske Aol
A(2)olA weights Hde) 7HEXE AnlsiH, A
= ARl i CGiel FE(parent) 7Hdel Al
(sibling) /MEET} A 53& o Be] 7 3
on, oY BAE FoA Ve AE EIH F,
Mg Cizt Piel &9 deld weight€ 12 A8

o, 232 o 059 e AHs FANE @
ezt ' A(@2)e] MSCA (Most Specific
Common Ancestor)® ¥ 7ido] &#3la e 7HF
77be 49l AEE ez 8919 ZE ARt
9] 9 QRE HQE AN ¥ AFFAEE 2F
e ARl A ofs 0302 HAsrh

2229 MAE =S(node)Z, NEZ v BA
g Ya(link)E, AZTARE 2824 /Mg 7
(weight) 2 B, 2EZXE Alo]E(cyce)o]l A
7VEx) 18 Z(weighted graph)2 58 ¢ Utk 2
g}, AEAR g adE AR AEE B
MAztel ojn dAREsl weXE Hrisr] fside
Ay 7Bx 222 = dugFel dastA He
), oA gzl Ate]Fe) EAE7] Wi ol
A1 Fe AUYZ FHY £ Qo 192 4353
B ogte e 3 =2El(penalty) o= vHHA
gol, Mgzt 719=E Jehlle FARAMY A4Ee
A "ok

y

P&<SC,SR>,DCy=const—I(<SC,SR>,DC)  (6)

B Aol A3 AsAr A2 Add 2
A7b 18 22X ALAje wet A2 FAHY A
of YA Fe FAAQ dHo] UEAE vl
g, o1& SdER vl @el ojulx ojgk FAsHA
gol A&FE A5 Ae] A3, B5F 4E dHol
A= A& ordta & & do conste FEA

g 2= BE NgH FoM Ad F3REE 7
71 drolth

ME 719 eE 437 A 231EL Floyd-
Warshall®] ¢rarg}E{12]3 frAbd], AN 2ol A
o8ttt

[0 ifC=C,

min(Pe(<C,.R, >,C,)
5°(C,.C,)= if C,%C, and C;—2>C,,

ampecses)
if C,%C, and C,—>C,.

C&} RE z+z} 7Wd(concept)® 2m] FA|(semantic
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relation)S “ERATE Wk Cigk G7F FYE MES
vehdohd sgelz Qa, wef Cigk Gt 598 A
go] ohaA HHAQ ofv) AA(EE, LAY A
B)7F A Cig G Atelol ERlske BE ofH] #
Al T AEE Fol A Aol ™. viAeR
Cigt Gi7F 4@ 7idol ohan AR o9 &
AZt Y= A5, AL J& dAdEE e A2E
FolFA s, ole F N S H3H 9
ol QVEE YehiA gk olEd 542 v &
# 22 8¢ skl =52 € 5 Ak oA
Bap, AN F NGt dgAfe] depd & @
FHAETEE 23 + IA AFE 9L It

5. & &

B =RoA Aok 28229 g5g B3 B
o] o] 9u| Fol4 oMol A% HIFE YA
8719 WAL} 4709 FALE AAs D A dojrt b
BUe F 604719 A9 EAL Adsign 43 &
A GA TEX A oz XAAsgHen, FoAS
Zb= dole] oY ou] FoA Jpg Bol ARHE
s B P e S Ll ) i =2 o =

AL A 7 FElR o)FojEd, A HA 24
Ql "BASE'E HtiNlke] ojml2gl golol oujE A
Ag A5, ol E HAge] wo}2=(baseline),
& HaF o] A Aeros Folok Il Jlo]
=S AAE FE 98 It F oA Q¥
"LEX"S 8219 A% AR, Y FE WY, FeA
7] @ol AEin 2 oAt X Qe A
AP AR AREEE F ot o] 2EEXE
ARR3A] & gubAQl wWhgoldl & 4 ok Al W
A 248 "ONTO'E 2 dFdA A daa)E<
d 3o we} 2EZAE do] on FA sid)
283 H$olk

Z|1AN S AlxdlojAe] WSD A9 Axes <
o Jeh} ot dxpgog "ONTO" 48L& "LEX"
Adut} FF HEAE 9% s S B

<X 3> AAE 2FgE F "ol NE A9ES
B9 LEX9 237} ONTO9 At £ AL B
T k. ol= EAlo] "Eo] JERE Jlidel did 9
vl B ¥ ARyl LE2A SEHANAM Al
g F2HA ) nEes E 5 ok

P

—t

ox K
14

Oft

<E 3> ol Ao WSD 4¥ 23H%)

A @ 8]0} BASE LEX | ONTO
father &
2 child / rich 65.3 69.2 86.0
man
liver / soy
3 cauce 66.0 87.8 91.8
housework /
7k4} words of 480 | 885 | 96.1
song
A e shoe / ward
34t | 35 o mouth 780 | 857 | 959
L4 eye / snow 82.0 96.0 94.0
courage {
47 container 62.0 74.0 82.0
» expenses /
Au) defease 74.5 78.4 90.2
37 | Hmes/ 529 | 80.4 | 932
match
getoff /
vad draw 420 72.0 88.0
make (a
A4 plan) / buid 54.0 g88.0 95.4
4 use / write /
Eald) put on (a 46,0 | 860 | 96.0
hat)
bura / give a
1 Bl ride 50.0 86.0 92.0
2E Y4 60.1 | 827 | 917
6.2 &

2 =RdAME 2EAE o8 25249 Fg5S
3l 2EEAY FBE 7MeA FozA Ao
AgolA Fod A4 7kd g 7ER) ©e] 2n|
F943 EAE Hdstax sk

ZEEAE AAAl) EAshe 2E 7hdSE{concepts)
I o /iEEe &4 E(properties), 28] NEE]
A3 omAog ofRA AZAHo] dE7Hsemantic
relations)oll ¥ ARE AT e AHujolx
(knowledge base)Z o] $8 #oliA &8E F
Qev, 53] dojg AiAEe] Slste on] 4
stmat & of wk=A] Bod 2ol @ 4= i) 3
gk ojMe] AFEL LEEZAE oj¥A ET A
A7l o] Wiz Qe wHH, 1 8ol #3t
dFE nRsiNeng B AfdMes 282X g
S B3l FE0 g839h

FE B 2E2ZA9 S8k Md3t Aaxs
F73h= Aoz B 4 gled] AR (mitval information)
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229 Mde

2390, ol TEAe

FAARARZRE 78 & itk L5
xE(node)Z, 7NdEzt ov] #AIE ¥
AMnk)E, A3ZEE 2EZA] MNEBe 7EHA
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F2 2 Z(weighted graph)® ST ZZoIM
i vE H2E = FHZE do] ou] Fo i
A &&FA Hed, olF T3 FYA°) de @
ole] H I Ad Aofo] Avp} T WEFHEIE
BrrsiA ok A8 71AMY A2"8(COBALT-K/))
oA gojelu] FolA i APL 3 A, LEEX
E AR Fkg Wrr o] B4 9% 3

T JEE FIE 4 F AN

FF ATEE 2o S ov] @A FE57 4
(N9 Ase MHAE F Je FE49 ML 42 &8
229} AldlE U(semantic web)[13]2] 43 && 7}
A0 B3 ARE A gk
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