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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 LSA method. Finally we have showed the relatedness between the accuracy and two
important factors ; one is dimensionality of latent space and kvalue of &£—NN learning by using correlation calculation.

FINE  CHH0t MEY(Target Word Selecton), LSA(Latent Semantic Analysis), PLSA(Probabilistic Latent Semantic Analysis).
k—H2H B8 £~ nearest Neighbor Learning), A##H (Correlation)
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UE BHo] dojof ulgha] AR O 5719 Fo] o
g HY 7 UeE RAgFD Yk dE B9, ‘huild'E =
HAZ ‘plant’(F3HE AT 4 ‘d¥3dz Wdd ¢ 9l
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) 2} 3} o car, ship, model, -+
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P& system, stake, relationship, -
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Ast 7|1 HA0M 0I7tE HAE CIOIE O|8T TR0 ME Zo|o 64 753
<E 3 24 9o 2AME8 E8 Y Cholgel BE @
94 o 27| #g g W
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, 0.37, 0.33, 040, 0.16 ,-0.03,-0.07, -0.10, -0.04)
computer (1,1,0,0,0,0,0,0 0 (0.15, 0.51, 0.36, 0.41, 0.24, 0.02, 0.06, 0.09, 0.12)
user 0, 1,1,0 1000 0 (0.26, 0.84, 061, 0.70, 0.39, 0.03, 0.08, 0.12, 0.19)
system 0,1,1,2,0,0,0, 0, 0 (045, 1.23, 1.06, 1.27, 0.56, -0.07, -0.15, -0.21, -0.05)
response 01,00 1,00 0 0 (0.16, 0.58, 0.38, 042, 0.28, 0.06, 0.13, 0.19, 0.22)
time 01,001,000 0 (016, 0.58, 0.38, 0.42, 0.28, 0.06, 0.13, 0.19, 0.22)
EPS 0,011,000 0 0 (0.22, 055, 0.51, 063, 0.24, -0.07, -0.14, -0.20, -0.11)
survey ©1,000000 D (0.10, 0.53, 0.23, 0.21, 0.27, 0.14, 0.31, 0.44, 0.42)
trees ©0,0,001,11,0 (-0.06, 0.23, -0.14, -0.27, 0.14, 0.24, 0.55, 0.77, 0.66)
graph 0000001 1,1 (-0.06, 0.34, -0.15, -0.30, 0.20, 0.31, 069, 0.98, 0.85)
minors 09000000101 (-0.04, 0.25, -0.10, -0.21, 0.15, 0.22, 0.50, 0.71, 0.62)
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= VATV

olgdt HAE Fate] AXEE T@olt 9n A EE o
Aol He AA A Fojd AxGoig 7HF FAG dolE
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<E 3> 7t MM NEFRE FHA = NE dof o
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32 %8H 24 ojo| &
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FAE7] Ag FAHQ MTHoRE o A7) HRA
Ao Ae] A M1l 2 T8N F& ARE HAF
I gith PLSAY %% Ed(aspect mode)& 7|9t 2 &1
AEH[18], d7IdE dA F71sts dolHE #agozy
olRAF &Y KF WF(latent class variable) Z={ z,,z2,
Lz, e GBS FFIOHI0L H2E £ A, AA
BHolete A do] weW?t ¥4 deDd 2dsE A
=8 guiEn. aga & RRY RE 7ed FHd
(1< k<K)E e v E=E 3@
dol-EA9 g7 AR (d, w) &= FEHY Pz X
5= 714 e b 2ol vebd # Qi

_L{

l

Pld,w)= ZP(Z) P(d, wlz)

=2 P(2) P(w|2)P(d|2)

A71A wo dv Fo 2o dEe 2R =dolg
74 gl P(wlz) & P(dl2) & Z+zh Foiz Ege oig
Golo} FAY FEEEE BTk 74 F7ise HolH
o BE P(d,w)E 379 5dd oz Besle xds}
971 WE-of LSAIA 9 SVD9 #Asdn & 4 ek 2
2Lt PLSAY B¥ 34 LSAE 2a ug 4E3goy
9] 92X (likelihood) &4=o]t}.

A 749l sebele P(z), P(wlz) 183 P(d|2) & &F
&0 21-$ % (log-likelihood) ¥4+E Aoz F
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49+ 9o

L= 3% % n(dw)logP(d,w)
deD weW
2E 3 o] Bl YRR oY We nddd 1esE

o] EM €1815E& A3t Adgied. sepv)g A3
#Hste] o A AR (101 #237) uhg o] By
A ol w 3 w,d A FAR sim(w,, w,) E T+
e A og FAHD

sim = (wy, wy) = P (2|w)xP(zlw,)

P(zlw)E T59 T44M Frdr

__ P(z)P(wlz)
Pl = SpGP(wl2)
4. A % "it
1 B2 THT A FEE U Aol
SIS 5 FR Ao S, A 9 4
el LSASH PLSACI €1¢ &4 308 THA fla o)

olEjo)i, ThE HelH: BH BAE Taehn A AW
& P23 £ deol 4Y AHE AAEN] AT Ao
Bolth. TREC-7 dlolEo] Qi 1988 AP Y2 gz
B of 43T wojz o ojd 79919 EAE FEaAT) o}
H A 4 olske] BAs o]Folxl oigh B HAE
B AR A A5 2o dE ol

T

Tt agn dAEd EdEo] gy dolEe o
F231 A4 208 o] el 19286 e S *JE—H
gt 18oax drE dolEe AY)E 17071211 ©ol
7t Hick

2 oeRNE 309 Ad4s Yol 4 FBEse)
A¥E 30 x} 7] cheF
, LR
ool My AFE P& LSA %1:&1— S ot
SVDPACKI[19] oz H¥ sA¥ o ®E Lanczos &ilg]
Z[2018 g5 e PLSAE [10, 12004 AAE EM o
P2e A3t A4 FEL A5 Bay A7 o
B2 B7EE LSA0] Wated PLSATE 953 &8 2ag
BFAEY H4E A9 2710 weh of 129014 60v]
Yre] Aol7} ehdn).

<E 4>E 344349 A BolSRE doz 354 5)
o @o{E3 7bg UAOR fAE HE e 579 Bols
S UgE dolth. 48 A5t} BEA-EHe, A5A-F
of, HgA-A} e BHHA BAS AT Y 3443)

&

al

FES 20047709 € 2EHE TEA 9 41,7507 2
ute] AME wEA 5 F 261,797 do] ZEXEHE FEEA
th <E 49 GAEL 97 ATz AHEE wojEo]
ot <& 4£9 A A D= AR U& 5719 golgo] 11
ol ). 74 gdoj= F A9 & sixa Qded 99 P&
LSA E3A 7H fAMSE ©@olg vdsta o ofe) 8
o= PLSA F7HllA 7178 A thojgo] vdw|e] gl

AA 3443702 A FoM 24370 BFEA-EH o] 2y
#AE 7123 oy, 188/E AFA-Fo #AE, el
8187+ HEA-HAL BAE AT Qo ol BAEL
(21]9] 4% 714 A A Agol A AMESD U AbEeA
Fastd 2 AYES Y% Ao R Wilste FEEYT

CE 4) LSA=E PLSA STHOIM J1E FARRE EHIE

AgdE gol g 7+ AR dol g
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
ship
destroy, frogmen, maritim, skipper, vessel
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