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An Automatic Extraction of English-Korean Bilingual Terms
by Using Word-level Presumptive Alignment

Kong Joo Lee'

ABSTRACT

A set of bilingual terms is one of the most important factors in building language-related applications such as a machine translation
system and a cross-lingual information system. In this paper, we introduce a new approach that automatically extracts candidates of
English-Korean bilingual terms by using a bilingual parallel corpus and a basic English-Korean lexicon. This approach can be useful even
though the size of the parallel corpus is small. A sentence alignment is achieved first for the document-level parallel corpus, We can align
words between a pair of aligned sentences by referencing a basic bilingual lexicen. For unaligned words between a pair of aligned
sentences, several assumptions are applied in order to align bilingual term candidates of two languages, A location of a sentence, a
relation between words, and linguistic information between two languages are examples of the assumptions. An experimental result shows
approximately 71.7% accuracy for the English-Korean hilingual term candidates which are automatically extracted from 1,000 bilingual

parallel corpus.

Keywords : English-Korean Bilingual Terminologies, Sentence Alignment, Word Alignment, Presumptive Alignment
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58 o ook olgh 2 WYL ulg gRHoR dYgo] A}
AE 7Y F Ut 24 mej2d AF BAEA @
doj gl dajM = AT dge] FEo] ofHrt 53 A=
ofut A5 BAEA g seo] ®7] Tl di# gojo
& o9 22 P FAAE F5H7) vlE olg

WF7F BA 42 Aol o P o]F o] W¥E =
H2E Fi3e A A7t Yok 287 o] ugte
E WE af2E oldets FEHE F#o] EAss )
u 319 2(comparable) & ©l&3te] F <lof zhe] djgo] A}
e TE}AA e AEEC F5S ¥ UL, 5 6l

# AN E B4 U2 AEE Avr2RY BF A
g 9o 48 4 34 A¥e ¥4 anHoz gogolg
FEL 7 0l WHe AAY EA 99 AY manag
718 digo] ApdoziE £4 d9e FA3} do] del9
BEE 7YY Ao HA Y FEES Yoz 7}
T 74 489S FYUL F4E FPERNH dojd F
Aojzte] ol digo] Abde] dEZ AHgE = g
ok Ex. 19 8€ F £39] o & duua

[Ex. 1]

g+ SK Hynix will transform its M8 factory to a 100%
system semiconductor fabrication facility.

& SK dlojy2a M8 FAo] Alxd] Wik fog
100% 4 gHgct.

BUE A SlE FEo] 7E A 2EY HnE A
T8 o] th9le] HHolr) 'transform'e] ASele 7|E
AbAol [transform: ®¥HETh WA 7]}, #©EA|7|o}, WEs)
thle] digoejgte] EAIE7] wiEol o] FFelA 29 ‘A
gy ele] APo) F8HA ¥l Ado] HA @2 B
e dis g e B8 AEE FAHE Eoh =3
44s Fd, [Hynix:de]lH2], [semiconductor:¥H=4]],
[fabrication facility: H] 53 & o] Apde] F71%
T Qe dol¥E FE8= 3o £ A9 FFHolr)

2 dfoME= Agd 4 AES 98 AHEE 5 e
chokgk el diste At =8 B dFelA aletst
e ggle 48 mwae Avle Auglel AHEE = e
ol &, ¢3¢ W8 ;W2 A7 Hdx Y
3 digolE FAE + ke AL 23 Qitk Jol-3
Folz FAE oF 1,00071e] HE FAMol dis AFF A}
g AAste E Ae A Wo] fE8E HT)

B =582 ged ge] 49k 238 7[EY AR
A7Eol disl 248t 3FeME B/ AEE T
o] AbA FEe] oid] Aesla, 4%l AE AAE
BojZr), npx|uoz 53 A AEE Wit

2 @y 93

o]F olo] #& =H A(bilingual parallel corpus)&¥-¥
A4 }AL Bl g Ao A& FESA e A

e o A4H A%HY goh F mvxe e @ F
e FALET €42 %A o] ARE F2 £ g
Z|uk ol9} Zo] fAlE7} H& FHe] WA IWAE il
£ Aol oo a7 i 2o A= W
2 oA gk Hli 2% A(comparable corpus)E £ F
Aojte djge] At ZL Qlo] )AL FZduA sl
B2 AlEEo] A=},

H|il 39 A(comparable corpus)[7]E= Y3 W4& t}
2 ol g3 = WE 39 X(parallel corpus)oHs 2]
ME YT 4L oA, 59 £ HAHL A =
ofxl diolHe| djEA o] FAIG :Wzolt) ¢ E Eo| F
g 71 T FLF wvele] FYE F29 dHolHE
gols} FaojR Ztz BotE o, o] HlE :HAen @
T Atk 277 wie] olFA £3E vn mH2 Y&
& A2 Fdsittn B3 & Qi

219 delMe olF do] &3 AE =¥ A(bilingual
sentence-aligned corpus)=5-E $19 A|A®l2 913 #F
7 & (transfer rules)® ©]3% vl (lexical mapping) AR E
FEoh S Atsin gl AEE F <dojol dis| 4
7 FHE ¥ME 93d F ¢o]e] Logical Form(LF)&
AAFc LFE 7F dojr} zta 9= ¢dold =4S FHygs
wjAlst BE QojolA FHHoR A& Y% £49
oln] @ Wo|ty, 1¥7] o FHEE F ¢doje] £F
& 02 Y F5HAT 1 LFe $AEAY 598 4
Arh. LFZ B F &4 fAR LF7 E489 (719
YT relation typed} A ©o]) o] E ABAZIC) At
e g grte 538 F4EAYE 7)AUY A&
gl A4 AHEsto 71AMg Ax"e A% FI& F3)
T WE FH ofF] viPE FEE] AT g
delge #52o2 244 161606 719 Spanish-English
4 &9 FE msrolth AAHA Hrbes 7]ANY A
2do] W9 AFNE w31 FFPct AL Axgel
Babelfishel 2007 &7 ois] v|sig o, o 10% F=
4% PAE Bt

[1]e] @dFoME vam IHAHE dojd ol
(word-to-word) o] AlHE FEsE HEL Aoksdd
o}, Hil ZH2E AMRSL7] Wi g 2L M =
Yate] digje] AlHE FEE9c) “sourcelo] targetl®] ©f
oojetdl sourcel® 2HF 7 FAsHE dWolEel tiYole
g3 ZH2A targetld} AF FAY ol o9} e
718E& Za YAde] A 2oA tfHejr} ofF A A
22 unknown ©elefl dis] dieirt oju] oA de
known ©olE3¢] co-occurrence matrixg F&E§ch 4k
olojql EHgle] AHAME FUF AL st o
o, 715 (functional word)E-2 i{d#| @l # whe
7Zb Zn Qe ddd(polysemy)E ezl Y co-
occurrence matrixol A [Wy, Wale] #h& Zu| oA 243t
A Wz7} opd chej# (W), WaAlel 9] log-likelihood &k
& o|&3le Aitsgn 718 Uil AbH(seed lexicon)&
ol-g38te] HAl(source) ¢1ole] ©e] W.2] co-occurrence



vectorst  7H¢  A=7t  77ke didHtarget)  1oi€]
co-occurrence vector Wy Zt=th o]g@A Zolxl W7t
W.el digjojelch (1] oA AHEE 7] digo] AbdLE
GAZA++& o &3H AF5og FET Apdolnh. 1500742
Ak gigo] AbA(gold standard lexicon)& +5% ¥, th¥
g 379 F7e IH2E ddeR AFS TR 2,
7} EAER FE% digo] A9 A E(precision)E o
62%°0 A 82%°) Z#}E 4& F AAUTH

[3] d3E F& neoclassical ¥ (root) S ZH=(Greeko]
1} Latin o]9€ 2t1 2013=) neoclassical terme] t¥ol&
ZZ3te Wi did Aoln) Ha IHAZEE g
(single term3} multiword term &5 F¥)¢ £& ZFAE
A7) M E terme YA S msof Frh WY ol
(variant term)2b= A-E 28 thol(original term)2t 2] w2
e AdHez duo] gt YolE vt o F £9
“generation of power'2 “power generation”2| ¥ tho]e}
2 & F v} oW ¥ (term variation pattern)£ ©]
284 g dolg Qs ik 2zt AdoME term FHIT
< o] Y|, o] qlgog 3ol term alignmentd 43
& 4 olch 71249 term alignment:s 7]#o| HiE dig
o] Abdg olgslel Falsic) terme alignment® 433}
71 18l (1) ol doizbel] BA Yehtes 2EF] fAlE
9} (2) Greeko|'t Latin o1& #E ©of 34 3L o
£33t FaF) =7 7 Ao iz ol FA FEHd
AHEEE rootEEfoll U@ o)W HEE FASL Uojok
t}. Source 21019 neoclassical terme Greeke]u}t Latin ©]
Yoz §esta Zt qdojo] offl ufy Ho|E& o]E3}d
gz Hag wlBe S gigor Fold FH

€ 7, "go| &5 2Efo] glod, 17 tjgolz}
i 3EE & 9. olg e WHoR I P A
9 it 2nlE ZARE fEdG

3. E3/00 dES S8 o AN 23

9ol Abd F5& fl#A= Fig 13 22 Mg AFZ &
AR AWAZ L], L2 Qdoj2 FEY FA%e2RE 7
zt #3& westn 2 Bl dis] Feld B2 F4 oH
AL g ¥ Ao 24 o9 HEL Champollion
Bl& a2 Agste] st 3 @99 AE A3
= NMe Aot} F, wte=A] L1e] 3 o] ohx
AEE FA9 EAd wA NMe 4 3d ZA3E g
g, £ A7l N3 M 0014 109] H9& =2 A
Aotk z2t % 999 A AR do] deie A
g sY, do] 499 Hdo] FPHA FL& HEd
gaiA =3 B8 T3 o] Abde] A= F7H8 + 3l
t ARE FEY & A 9o 4 oo Yea £Y/
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Fig. 1. The overall processing of the system
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do] tele] AL FEPsh= ¢uEFE Table 20 Al
Astaich gaEFe dge 3 @92 ¥ =4 4
olch. A¥ ZAi= N:Mo)7] wjizol 01%F2] S¢ Tol= #42
1A Ao 10747429 &4o] E0j4 # Atk NMe F
4 A3 F Nojy M9 gto] 091 4 5= do] ¢ 3%
T3 dart gl7] diel A dnzlFe dFdA A9
gk EEo 2y HF do] ©He HE FAxE @1 e
word_alignment_listo]c}, 0455 8E74= Add 4%
gM g F e BE 715E dojd dal 71& dige
AAE o83l AE 7HERA (F, dge] Apde] EA3)
e2) g gl 7158 29 & A diste d5
£ w7l 2 Z23E word_alignment_liste] =tk

£ adTdME dol 49 Ade AJEE Fol7] s
BAEdT 28 d9 AFge Agsins FE AES &
A #vth F, 94Y 34 (S, Tl dis) do] w99
A 7Y% o, So] ¥ AHE 9= T 3 HE o9
ok AEE o]F F Aok E£F SollA Zzte] A d9ES
MZ HARAE ¢HE, TolA Zzte] 438 o] £8 A
2 PAAAM = 9 "ok

Table 2 ¢32]Fe o g Sojo: HEy FP44L
Table 13t o] FAM el o] ¥ Hejoln], o] AL 3
& 98 9o £& Felol disiMe 2 98 FuE
dgoz Solert £, Ao 4y Bl FA €4
@A o] Fol, o] FA Apde] EAsH: EBIEAl, Eilol
TE Q4dtd daelFe ggoz 4 ALE§h(Table 1
o] ‘MW's Multi WordE ]| gtc})

1) & glelA odo] F4} YL Penn Treebankel F4b 3§ npevl g5
ol MFEAL 2 AROIE AHeEd
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Table 1. The example of the input for the algorithm

S T
Individual/]] /| /NNG
component/NN AE/NNG
silicon/NN F/NNG+/SW+4 2]
-/SYM T/NNG
free/]] T+71/NNG
organic/]J organic compound/NN | 3}§H8/NNG+&/]X
compound/NN 2H2ZH/NNG+2)/JKG
has/VBZ:have £ 2/NNG+/JKB
at/IN at least two/MW el E/MAG
least/J]S /MM
two/CD 71/NNG+2}/JKG
silanes/NNPS:silane A #QL/UNK
unsaturated/JJ H/XP+Z3/NNG
bonds/NNS:bond AF/NNGE/JKO
in/IN /NV+EtyEF+ /SF
eact/DT
molecule/NN

Table 2. Word alignment algorithm

00| // Word Alignment Algorithm
01| // INPUT: a pair of aligned sentences [S, T]
02| // QUTPUT: word-level alignment list: word_alignment_list
03
04 | for Ws in S:
05 for index tin T
if found(LexTrans(Ws), t) or found(Ws, t) then
score = get_word_alignment_score(Ws, Wt)
save triple [Ws, Wt, score] into word_alignment list

sort{word_alignment_list, score);
adjust_alignment(word_alignment_list);
decide_final_alignment(word_alignment_list);

06
07
08
09
10
11
12

0433 =9 Wi Table 19] 98 &4 So| &4 23}
ojm(53tei7tA X3, 06MA £9] found(X, t) #FE #
7 T A9t dojFE HHste] AEFY X'E Fo
H F(True)e 2®sy, a2m Zopd % Te A9t
FHe dolg W2 EAYTE 06MA F°] LexTrans()E
L1-t-129] oigjo] Abd AHE oju|siv] 2 U¥-& o}z
of “t&3tsrt

LexTrans (silane/NNP) = (#]2]¢l, 2 ¢H
LexTrans(individual/J]) = {71, 2}7})
LexTrans(individual/NN) = {7191, 704, AMgh)
LexTrans(each/DT) = {Z}2})

LexTrans(organic compound/NN) = {7] #}§Hs)
LexTrans(free/]]) = (A%, 5=, 7145
LexTrans(free/VB) = (Awa}, dAl8}
LexTrans(bond/NN) = (A%, £}, 7ok, A3
LexTrans(at least two/MW) = [Ho]% & 7}

0787 2] get_word_align_score(W,, W) &4+ wo] W,
9 Wt 424 o, Ao AHJEE Fx3)ete] H42 5

FE grolth o] #E ggd e Fe2ge of
dle] H4E A

(1) B Fojsh= Wk Wil who] Zolo vld) (5,
o gol2 PASE Al o ¥ IS5 )

(2) 71 A9 &A7 da2gd, Ay &AM
FET AR 3 FAHA=AY o

(3) e dolEo] A% A =HUE=R ohdA|e] R

8 A7tA] e AFE dolAE word_alignment_list
< ofge] yEsgich 7)o yd=e] = AEEL of
A7 Fi AP Eo|th, word_alignment_lists A=kl
o WyAcor ALy AHE fAYY (1084 9
AEE ol 8) ™ol FojshA £ FEL UYER EA
aholch oo ‘silane’ & o] Abde] EikH o] glon}, o
ol 7k £ Toll H2& Jejz FHA L] w il
word_alignment_liste] Z3H5]x] 3k

St Individual component silicon-free organic compound has
at least two silanes unsaturated bonds in each
molecule .

T: A ¥ 42 47 358 & 27 9o x4
d AHolx= F 7 o Al¥eel E¥s Hg & #

o

rlr

word_alignment_list = {
[ [at least twol, [Hol= F 7H], 1282 ]
[ [organic compound], [7] 3], 100.2 ]
[ [silicon], [d2]&], 220 ]
[ [component], [4+], 200 ]
[ [molecule], [H2H, 200 ]
[ [organic], [71], 200 ]
[ [compound], [3}8HE], 200 ]
[ [bondl, [2%), 180 ]
[ [have], [2], 150 ]
[ [individuall, [70®], 100 1 [ [individuall, [2}2}], 10.0 ]
[ [twol, [F 711, 5.0 ]
[ [each], [2}2t], 3.0 ]

word_algnment_list?] F2 AE ANE A¥EY
‘individual' & ‘708’3 ‘42" 2719 @509} HEo] @ W
d, ‘each's ‘AZ'stntt FHe] 5o Uk £ AFNME
T8 AEE 3854 &7] Wil ‘individual'e] HF AE
S Aegop gt o] 24, [[individuall, [42]1& HZF 3
Az ARG =E, o] ‘each's} ‘'L HPo| AujsiA
frf. Fojd EA4elA HdiF BE L& 387 4
34 [leach], [ZZ])1& AHska [[individuall, [71¥]]2
AAsioF Fr}, oA d7] felME B Sl ©@el F &



A Tebe] gdo] g shl=gtk o]Fojd e AE Fur9
ATE moFrh Table 2 &32lFe] 1WA adjust_
alignment() @7} o] L Fagc}. F Hde] FE&
S8 £ AURE GEA] HPo| o]Rojxjo} 3= Fu oA
Ho| 7tFAE ol oA ¥ F ¥ FFE A
FH AJEREH FF AER A% ol FF A=
FEEE Agol flolof v, HAAE HHol glojof %
t}. word_alignment_list 3 F8/A#AA&= A4 43}E 4
A% ZAe] Table 39] HF &8 ZAolch

o5 SAIE fdte, 3% (S, TlA BEsA 23
o] g AEE s _unaligned_list9 t_unaligned_ list® 4
Fia= o

Table 3. The output of the word alignment algorithm

at least two Holx F 7
organic compound 7] &3
silicon Az
component A
molecule w2
bond At
have zr
individual |
each z+zt

32 4 YEe 88 tido] AIH F&
&2 74 398 9 dojo & Aotk 24 4
M9 FeAE e AHEte 34 4™ FYsiAck

1) 749 E o] 83 54 42

F AE £ S T Aelel 74 44 34 A8 538
& F de 457 &% ToA ¥4 Se 23S agz
AREStaL o) #FEls ddolE A AAshE Aol
a3 2e daAlE duuzl. 23 SolM  “flexible
smartphone” o]t H#e| Al&EUn A4 % To| “=
YA &(flexible)"elgh= E#Ho] AMEEHAS A$, [flexible,
flexible]e] €2 w7} ¥ ¥bd B3 To] '‘Eeag'e
A=A 5 A dolsld frh S T 598 AEFo]
ALgEon RIEE A (RDEEANE AMESR 2 ¢
ol Yehs 2EYo] uFd Az dol A HWA
[flexible, ‘Ed A1 &')e] AEL FH3| ¥ 4 Aok

COND SW, AND T: W, ( W,y ) AND W, == W,
ACTION | add [W,, W,] into word_guess_alignment_list

[Ex. 2] S: flexible smartphone
T: E¥ A E(flexible) AvfEE
word_alignment_list = { [flexible, flexible], [smartphone,
AntEE] )
= add [flexible, ¥ A& inot word_guess_alignment_list

EHO] EfRIC] =H HES8 ES -5 H™0ig XI5 =5 407

2) HAAYAYE ol 4% F4 4™

A9 71E BMY 2x019] F4 9Eoje] 24]o] Be
o ol golr W adlE ®r|ske A9t Wws
ot oleh 2L Afolx FH AEE Tl Lo 719
odg geoll dig dige] AHHE F5E + gk 7184
Aol LexTrans(flexible/NNP) = {ZF#A|&)qto] EA|3}7
swl th3o] oA £ Sef TolA HAF HPo| o]Fo)]
A g}, ojuf, 7|EARH 9] ‘flexible' th¥oiql ‘EE A B
w3 T 'EYAEY  HARPAAY(minimum  edit
distance)& F#lBit e Fro] threshold ©|3d
[flexible, ‘EHAE] AP F43 & + stk

SW, AND T:W, AND EditDistance(W, W, <
threshold
ACTION | add [W,, W] into word_guess_alignment_list

COND

[Ex. 3] St flexible
T: EAME
< add [flexible, A &) inot word_guess_alignment_list

3) 91X R vA JRE o] 8% FA HHE

geellie AEd dolo ¢ BA AUE o]fdlq
4 3EE 799 oo dig ¢neFE Table 490 Al
Alstadt. o daeEFdA AHSEE ¥4 Forward(F),
Backward(B):= o533 o] o3¢t

Faign(W) : Sentence Sell4] W7t [i, j1& A& o), 7|
g j+1A ol

Funaign(W) © Sentence SelA W7} [i, j1& A& o, 0|4
g€ j+1A ol

Buaign(W) © Sentence Seld W7t [, jl& AAE o, 7|3
g i-1¥7 ool

Bunign(W) © Sentence SolA W7} [i, j1& =x|€ o, v|#
25 i-1¥A o

F, FW)= 304 W g vehts dolg F23
= g5l BW)e E3dM W olAd vehte dols
F2 F= #Folrh ok HAZE ‘Align’o]l Fold =
FE3e ©ol7t oln] HFPo| Ho] glojo} = oS
oju|dte, ‘Unalign'd Aol AEEA 2L dold 33
& gl

AlignMap(W) &= £3 S wo] W o)
word_alignment_list®] [W, Y7} EA48 4¢ Y& SeiFg
S, £ 59 do] Wel e B4 To| dold Zo}Eo

Table 4 ¢32]F9] BHAYEH 16W4 FollA dojxx=
Ztzte] 44 FuE =438 Fig 29 2o F 2% A}
oldl AEE WojEL M2 Aoz dAHe| g a3
olA M= vhel o] B So] nAY to] Wl o] &
F T 7158 A8 FHE Wi, Wi, W, Wedl 4 Goj7}
7Fs 8k
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Table 4. Presumptive alignment algorithm

ECGREEE88QFEE_E

/! Word Presumptive Alignment Algorithm
// INPUT: s_unaligned_list & t unaligned_list
// OUTPUT: word_guess_alignment_list

for each Ws in s_unaligned_list:

/I Using position and structure

Wi = Bunsign(AlignMap(Faig-(W.)))

scorep, = get_forward_backward_guessing_score(W,, W)
Wit = Funsign(AlignMap(Faiga(W.)))

scorey = get_forward_backward_guessing_score(W,, W)

Wio = Bursign(AlignMap(Baige(Ws)
scorey, = get_forward_backward_guessing_score(Ws Wes)

Wit = Funaign(AlignMap(Buigs(W))
scorey = get_forward_backward_guessing_score(W, Wi

/I node with the highest score
Wi=max[(Wascorep), (Wrscores), (Wenscorew), (Wi scorey) |
add [W, W into word_guess_alignment_list

Wy We W

Fig. 2. The possible alignment nodes

S: The latest Galaxy Note2

g 39 A4 dE T8 F4 AEL ddsiaa 3
t}. Fig. 3& &% S¢} Tofl ois] 71# A4 o|F<] d3p w
solch oz AR gl FRo] FHo] HA g
& HRo|n So} Te| AEE hojE2 Moz M2 dAy
o gtk

Fig. 4= Fig. 39 Zaelrq &4 S vFE do
“phablets™el] i3 =4 HHEE FYst= }Holr) o] A
ol “phablets”" 258 F&% + AL Fage BR7F flch
Baign(“phablets”) & 8lstyl AdE o] “Note2"& &
I A3 “Note2"¢] £4 T AE dojzt JA] “Note2"o]
k. 9714 Fugaign“Note2")2} Bunaign(“Note2") 2] A4H& &
8|4 “phablets”ol ot 27§e] AE FE o] ‘stEel'n
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Table 5. Forward/Backward functions according to
English/Korean transfer patterns
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Table 6. The result of alignment

Total number of sentences ir;gﬁ 25.13'?2
Total number of aligned sentences ° 52,120
Total number of aligned sentences which meet Equation (1)>1.0 35,845
Total number of bilingual terms extracted through presumptive alignment 53,601
Total number of unique bilingual terms extracted through presumptive alignment 14,004

Table 7. English-Korean bilingual terms extracted through the presumptive alignment algorithm

Correct Korean-English bilingual terms Incorrect Korean-English bilingual terms
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Table 8. The precision of bilingual terms extracted in presumptive alignment

presumptive aligning steps precision
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(*}) Using minimum edit distance 100.0%
(th Using Forward and Backward function T2.8%
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