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Target Word Selection Disambiguation using Untagged Text Data in
English-Korean Machine Translation

Yu-Seop Kim' - Jeong-Ho Chang'”

ABSTRACT

In this paper, we propose a new method utilizing only raw corpus without additional human effort for disambiguation of target word selection
in English-Korean machine translation. We use two data-driven techniques; one is the Latent Semantic Analysis(LSA) and the other the
Probabilistic Latent Semantic Analysis(PLSA). These two techniques can represent complex semantic structures in given contexts like text
passages. We construct linguistic semantic knowledge by using the two techniques and use the knowledge for target word selection in
English-Korean machine translation. For target word selection, we utilize a grammatical relationship stored in a dictionary. We use #— nearest
neighbor learning algorithm for the resolution of data sparseness problem in target word selection and estimate the distance between instances
based on these models. In experiments, we use TREC data of AP news for construction of latent semantic space and Wall Street Journal corpus
for evaluation of target word selection. Through the Latent Semantic Analysis mothods, the accuracy of target word selection has improved
over 10% and PLSA has showed better accuracy than L.SA method. Finally we have showed the relatedness between the accuracy and two
important factors ; one is dimensionality of latent space and % value of #—NN learning by using correlation calculation.
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Aetatger. A, [1]olM Aot WS AA LEX
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of Qzte] ZFo] A HAsy] WEe] 2 dAY 2 74
g BAstE AL W of¥r uEbA thkd =Hd
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T, if Cooc(S;, Sy)
T(S,) — TZ if COOC(S,‘, Sz)

T, otherwise

A714  Cooc(S;, Spe A ©ol S;9 S;7F THH2
2 3718eAd q45g gdite g5, F a0l § S
o] F g dol(input word)7t Hi E S;E tgo] &
glol] glojx] Ab8-" Ao} (argument word)7F BTk 18]
T T,E 9N WOl 5, WY A3, & @] ghefois)
9. 28z 7O Wl A9 A4S 7t

<E 1>& golo FA @Ol S, =‘build’ ¢} 2 FH o] ¥
AEO) e YA BAR HAFT AT A7HE ¥
AL Rkl ‘build’ 7k QBT B TANE] Aol "olg
o] dneolst Wt oleld BY wAE A FAow
AR =Y <F 1>9 AAL @Y Chwld’ 7t BE BA
AT EFo] dolo metx] N2 the 59 Fxof fo ol
€ A% 7 A& BAFL A dF B, ‘bwild’ = F
4o plant(FPE AT W APz wdd 4+ 3
oH ‘car'(XFANE BHOR HE W ‘AHFHE, O
23 ‘company’(FADE EHo|Z AY wi ‘FYsiFz
Weg 4 ik

[

(B D EA ‘build’ ¥ S7V8k= ol

‘build’ @) NFA(T,) F718e BH del(s))
Adsic} plant, facility, network, **
A&st house, center, housing, **

A &5t car, ship, model, -
A3k company, market, empire, -
FE3)t system, stake, relationship, -+
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I oled BALE dgolE HaE AgolE vl
H 544 2AE sdder @tk &, o sl
AAol $557 e woizt AR wolz d¥d Aol
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dolg Muatr] AL ofnl TEHe] Y& AdL o
SoA BUoR ARFE k- HBR S5 PUS Asd
o 1% HEE gl AdT F g DedeNE
b~ 23 %ol st 445 Astn Aok

22 k— 228 s&

<E 1>& de WAz 8 5709 build’ 9 tidele
247] te] ¥-Flclass)7t HI F7she @Ol T ¥
F2 285 oA(example)7t B} 4EE AAo st A}
Aol vdslo] 9A e Aol ojn] Ydso] gl do
(AANES BAstA Ao o] BF(class)E FF304 Ay
ol AAY & Stk o] W {FFE st B =M=
k= AT g EE AT - H2A ga ¢
Z[14-15)ME AA BE dAEL n— AL I R
o & Ao ggETL 7pgF) o] W, n— Y T F
AxE 7t JAEAMY G E HEslE »— Y HEZ o
FAZ ¢ ok 23 § dAe 2L EF FFEs
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o St dlANA x, 9 7F e kAY A xy, -,
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f(xﬂ) - arg max UEV:; 8(U,f(x;))

A714 a=5b°" 8(a,b) =1°2 28A FoW §(a,
b) =0°]t}h

23 tiHo ME) o

o] oAl A4 Abde] FEHe] YA F2 doly o
o] Adele] HEE AgIrt. ddo] Aeo] a7HE ¢
o] ‘build7t YFHE FE 24 & F8to A dolE
& FE8 A7)A ‘bulde EFFAOIER FAR EA o
gol7} A= wolst "o} o] w, & wols} ‘automobile’
ojgtar 7} 8kAl ¢o] ‘automobile’ e 2HW #HYE F3ld
‘automobil & WEH I, AA AL ZleHo| e RE @
o}53te] on SAEE AL g <E DE ol
‘automobil @ 7+ A 5 ol 9le) o] FAlz e} 7} g
g9 ¥HE RAZT. o714 5% k—NN9 kgl %
&, 9u] FALEE LSAE 53t A=A

{E 2) ] ‘automobil'™ 7}EH SAFSH top-5 EHHE

g 9 o] fAE &
car 0.025999 Ao
industry 0.006838 ‘A gy
vehicle 0.004944 ‘A =)
model 0.004482 ‘| Zspey
engine 0.003415 A Zhsey

9 d3E 298 9o ‘automobil'® 7 A 5719 o
o] FollA 4719 dole] RB-F7} ‘A Z sl o]7] Wil ‘auto-
mobil®) RHE Azez AAUG wetd U gol
‘build’e] golw ‘A Zstch vt )
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(Latent Semantic Analysis : LSA)T &84 &4 ou] &
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£ $393 29T £¥ oAL ATl o8 Az A
A, A4 wolx, on) Axes, PR BAG 2T F7449

ol Y 9 EFE AN 93 @A vrtEgd 92E
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<E 3 24 90| M8 S8t Y tho{S2| He &2

9 o %7) W W HE
human (1,0,0,1,0,0,0,0,0 (0.16, 0.40, 0.38, 047, 0.18, 0.05, -0.12, ~0.16, ~0.09)
interface (1,0,1,0,0,0,0,0,0) (0.14, 037, 0:33, 0.40, 0.16 ,-0.08,-0.07, ~0.10, ~0.04)
computer (1,1,0,0,0,0,0, 0,0 (015, 051, 036, 041, 0.24, 002, 0.06, 0.09, 0.12)
user 0,1,1,0,1,0,0,0,0 (0.26, 0.84, 061, 0.70, 0.39, 0.03, 0.08, 0.12, 0.19)
system ©,1,1,20,0,0,0,0 (0.45, 1.23, 1.05, 1.2, 0.86, -0.07, ~0.15, ~0.21, ~0.05)
response 0,1,0,0,1,0,0,0,0 (0.16, 058, 0.38, 0.42, 0.28, 0.06, 0.13, 0.19, 0.22)
time 0,1,0,01,0,00 0 (016, 058, 0.38, 0.4, 0.28, 0.06, 0.13, 0.19, 0.22)
EPS (0,0,1,1,0,0,00 0 (022, 055, 051, 063, 0.24, ~0.07, ~0.14, -0.20, ~0.11)
survey ©0,1,0,0,0000 1 (0.10, 053, 023, 021, 0.27, 0.14, 031, 0.4, 0.42)
trees 0,0,0,001,11,0) (-006, 023, -0.14, -027, 0.14, 0.24, 055, 0.77, 0.66)
graph 0.0,0,00011,1 (-0.06, 0.34, ~0.15, -0.30, 0.20, 0.31, 0,69, 0.98, 0.85)
minors ©0,0,0,000011 (-004, 025, -0.10, -021, 0.15, 0.22, 050, 0.71, 0.62)
42 F 49 923 7% ke YPo] Wk ol 22 32 B8N 24 on| £4
Poz YL Fashd HEHE T g AREY PLSAE FA9 Erz AR BF F7]|8s HolHE
on] A/ L Wgsld S48 209 AR WA o 48171 AF FAAL 7IMeR Ao mdly17) ARA
B3 54 dio Wee o] FaHuRE WY A5l Aol el BA AQlll]H e S8ol £& ARE HAF
2 9% X ¥E F AT o gleh PLSAE ¥4 E¥(aspect model)& 71902 &ta
LSA:= ol2jg wWaloa dole] ofug &49 Head ATUlg], A7 24 B/ HolHE BRFOZH
3t glon oj5g AMgste] 7 Tolzke] 9w FALLE 7:ﬂ oAy 24 RF W4 (latent class variable) Z={ z,, 2,
ARtk dolzk FALE(EA e £9 fAlER w72 vz} o ABAL $EETHIOL H2AE BN AL A
© AL Usl SN WHS ALTEEA AL T ggo)ge 2L v wewst B4 deDol EdaE
ATh(FTA Ee Tt FAEE Adtsted v,o dEEE 2 vt oElm &9 B BE /%58 49
e WAES Adgth 29 PP PeE AT 228 L, (1< k<K)E 3t o EXS mdd '
&Y F3A e HAEE guldle Aotk F A& V%V, 9 to]-BA 9 7] A (d, w)E X PHonm m
FALES Ate) g8 24 ALY e o 2. dgH =g o] e theu} go] Ehd 4 gk
ViV, P(d,w)=zz:P(z)P(d,w|z)
= VIV

=2 P(2) P(w|2)P(d]2)
oleg AL Tt ANHE wolzt gu] FAEE o
ol A AN Folzl Aztddels} A AL dolE oA71N wet dE FolW zo dstd AR Eolg
& Aoz e Pase b 89 AR P(wlz) 9 P(dl2) = 2427 303 EX| g
E3>E 74 BAAAM NERFRE A E Y dof ) golet EX9 SEEEE TP V1A Friske HolH
E7F LSAE E3ld WasE d& 2dFau gith o7)A S BYE P(d,w)E 349 =¥8 oz Bilstd @3
HA) A 7} Doz} /i EXel Yepid NEFZ 74 A7l Wi LSAcA e SVDe} §Alsin & 4 ok 2
HE S HojF3 3, Al dA d& 27] WEE LSAR #u PLSAY) EXE g5 LSAsh: @il od AZ oA
8 23 RoaFn Qo o FAEE WA 49 9} $%(likelihood) &Folth.
Bt 3Ak AMRE Sate] AldEch of el did Al ALl HAEE P(2), P(wlz) 283 P(dlz) & B
Hrh A 4 9l A el 4= Qi) 0489 21-9%(log-likelihood) 342 A stgtozy 2

>
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o,

g & 3t

L= ED wze:wn(d,w)logP(d,w)
o o] gee gift &Y
o] EM ¢d1eglE& AHgste FHoigaint 3}3}‘3]51 =747}
#Es B AAF AL (1018 F=23)7) uigg o] 2d
AN Dol w T w, o oY FAE sim(w;, wy) & ThE
3 pe goz A5

L A
32

tijo
Nr

sim = (w,, wy) = P(z|w,)xP(z|w,)

P(zlw)E g9 444 FEAh

P(z)P(wlz)

Plzlw) = Zz‘.P(Z)P(WIZ)

4. 48 o

(1<)

2t

1 37t 743 AR RS 98t diolH
AYdAME F F7Y dolE7t ARHAE, A HA )
olElE= LSA% PLSAC 98 &4 s 748 A% o

olgojx, ot dojElE EWAE #AE stz e AMA
S FESIY £ vdo] AY AZE H2ESy] $% o
Elojtl. TREC-7 Hlo[Elol U= 1988 T EAER

B o 4708 Wolz o Fojxl 79919 TS 2. 47|
A R 4 ol Bk olfold dolst B4 348
Bhis a5 AAs] 219452 wol s
9xed] EgHe] Sl ol

T3k :LE] 59 o2&
E Xkl E—AMW 208] o]} UEhtE 19286 dolEg e
gk "oz d2E dolge A7)E 17071211 ©o
7t "ok

2 =EgAs 338 Adso dgo] A9 g
BAAE FA37) 98k} 50 ADEE 300 AAAA T3
Wele] AYFPLSAY F4ole 29 71-?)3 zA3q o
o] Ad Autg FAageh LSA F3kg T 98t
SVDPACKI19] 2258 stA¥ @49 #E Lanczos ¥l
Z[201& AH83tAd e, PLSAE [10, 1214 AAE EM ¢
nAEFE ALY AY FEHE At g AR
& LSA 8|8t PLSA7} 453 & E5Y
BAFed 49 A4 2o whetk o 12604 608)
AES] Aol7t UYEET

<E 4> 3443709 AAl GAERTH Q2 &4 54
o dojs3 P udos FAE A2 T 579 dolE
& Udd dojth. ¥ st EBEA-EHo, AFA-=
o], FEA-HALS ZE FHAQ #AE /ML e 34430

}.,

Al

7 BF

JES 2200477H4 4 2=gE A9} 41750709 1
Bro] AE @3 5 & 261797 ¢o] FEARZREH F231Y
th <% 49 golEL oriA QAo ALEE "olEo
o <E 4>9 A A5 dol= A2 & 5719 dojEo] v
ol Atk 4 gole F /)9 F& A gled He
LSA EolAM 7 A @918 Udsta glen oz &
ol& PLSA 7oA 7P #FAkg dolEo] Uadso] gtk
AA 3443709 A FolA 243770 EFEA-E o B
FAZ A glon 1887 AFA-Fo BAE, 2
81878 FE&A-HAL BAE AL Yk o) BAELS
(2119} B 714 AG Azdlol A AFSsta U AbdelA
FE3lo] B AYS A7 Aoz wdste] T3k

CE 4) LSASt PLSA S7HA0IM 7HE RARH HO1E

A 9o s M AL Dol E
westinghous, isocyan, shutdown, zinc, manur
plant
radioact, hanford, irradi, tritium, biodegrad
buick, oldsmobil, chevrolet, sedan, corolla
car
highwai, volkswagen, sedan, vehicular, vehicle
parapleg, broccoli, coconut, liverpool, jamal
home
memori, baxter, hanlei, corwin, headston
entrepreneur, corpor, custom, ventur, firm
business
digit, compat, softwar, blackston, zayr
vessel, sail, seamen, sank, sailor
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