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<Abstract>

A Hybrid Sentence Alignment Method for Building a
Korean-English Parallel Corpus

Jungyeul Park, Jeong-Won Cha

The recent growing popularity of statistical methods in machine translation requires
much more large parallel corpora. A Korean-English parallel corpus, however, is not yet
enoughly available, little research on this subject is being conducted. In this paper we
present a hybrid method of aligning sentences for Korean-English parallel corpora. We use
bilingual news wire web pages, reading comprehension materials for English learners,
computer-related technical documents and help files of localized software for building a
Korean-English parallel corpus. Our hybrid method combines sentence-length based and
word-correspondence based methods. We show the results of experimentation and evaluate
them. Alignment results from using a full translation model are very encouraging,
especially when we apply alignment results to an SMT system: 0.66% for BLEU score
and 9.94% for NIST score improvement compared to the previous method.

* Keywords: Sentence alignment, Hybrid alignment method, Parallel corpus.
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cost(align(s,, z3)) ty Sy L cost(align(s,, £,))

) 2= A% HegoX AE3te W T QIoH17][18]. ©] 71&e
39 HE=E FYE3y] Hoe F ) e 1 2=A9] YAE FEste
A Dolg 2 =Alel Y Aoj e MH FHHE AL BT of ERAME o W
Bl daixe 7edtA dech



98 A A68E
2.1. Zo|7|gt

dolg 7Ivtez 3L A= 'ﬁoﬂ Ae 99 <ad 1>3 2o 34 3
ol Hag H&E “Zojre] 7|utste] A4t} Gale and Church €31 E([10]2
2 ESHE ZHol 7ute] HH HP%‘" & Qdojol N 2 AL & dojoA 2
R4 gEdve JHAE JHAS vEe FES 9FF AR FFo ZHold
71grste B He) fAIRE AL ?E}EH) o] ¢1FFL FHolx HI%F dojoln
AEed Ade EFE AYE AEE F Yth Gale and Church L] ZdA
Adsle EF A AL {01, 1:0, 1:1, 1:2, 2:1, 22} & 38 Ay &3
2] §& ©]& HI=o| i3 insert, delete, substitute, expand, contract, merge A4+ 3}
<o 283 vlgoz A ol FolA HIE 1137 RAAN 7 Qo9 EAZE
o ol 7IRtg ALo =, WA YA doje 7 Exls i dodA AE =
Az yedoa 7hgsta, o] dY £t EYHeln FYsA Exdda @
W AT X2 BdYs BT oo WA 55 TG FH oo W (101904
Fdoj/gol R Eoj/Fole] HAE Zolg nlumdtd 4 1.1 R 1062 AAAT
AE Gz =12 7HgEe AMEEH, B 28 EYdoj/go] B Bl
ol sl 73 2 568 AAAL GA @E33 7108 dojd BAGLO] 5=6.8
2 A3 mA, A" EHA 88 (,— L) y/lis, & FAE o F HE 2H
H 8-S 24 ()F Zo] A £ ok
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o oA 28, 7B & HES e ZFol /&L Add s WE
o 919 Ao wa=d FH HES D3] = Al Foz ALY &£ I
Prob(matchld)= wWo|z o|&d wat Prob(match)Prob(dimatch) 2 AFH T}
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Hell Wt 292 {FUL eyUSB) ZHAAA JJthy AR FE
Prob(6lmatch)E Prob(ld)e] EE3EEHT 0, EZ2HUA 1) AT BEXE /A
A WF 7t A 69 2L =VE MRYn & W Prob(flmatch) =

2) Gale and Church €2 EFNA Y 39 Zole dolfr} obd EALY Zololt) Gale
and Church €] FNA DoFE AL FL oft FY oF9 s dojagdx
o] £A39 ¥ol7t th2y] fE(E £, Fol-5Yol) HFE ALY AL 2F
H &S 58 4 Atk PIE DED)Y 2 Lo ANk

3) Prob(match)E {1:1, LOEE 0:1), 2:1(FE 1:2), 2:2}°] ti3] Z+zZ 0.89, 0.0099, 0.089,
0.00110]c}.
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= BAAL 1AL H Y 4,922 812,621 1,289,566 39,972
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ol E3) THE 9T
B9 g 2,342 198,042 292,260 18,840
1€ 9X 71 B 8,386 4,525,442 5,501,780 122,288
AFE 2T EY
con 16,182 2,790,609 3,856,848 147,244
% A 34,336 8,983,812 11,993,518 348,988
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3 A8 ¢agEe 58 Tzadw 7He AHEEy) i F B ZHo
o Foll sFete Azteo] Wesith wetd & ZHAE 3 He FHd= ARG
7hedt Ao BEoz Urojx AHHde Aol AN AHE HYE 4 U B
sxdAMe & ATES 29 3" ZHAE e AUE ZH22 FHA
X3 F#31E Holx B2 FEL A=t FY A7k gAGE $ H EE
F e Bludy &AL IAFAE HG3Y) Wi e Adg IHAE HE
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A& AXNA @ne 23 2L 9 F7 4k 718 w7 Ve @9 Wy
718 AR3te @Folel dof MYE S A& B oy 94 o H B &
ol B4 AAZA FEET 94 Ao dFole BF BA FE R O &

A ol goje WY #HAHFE AXNA &

o}l Gz WHs= iﬂrzé-% AR

Folol do] YEE B FFoA HES AT B =&
M AHEE % AE e 13]9) e XE@Th 1313 oE Hel i
W og AREE AMESE "ol 39 Mge 94 doE g dojst Hdste
2ol ol AA MGL AHE3td MYgE 9A AN E A dojg BRI

WA, B3 219 FAE 232 do|(EF) @99 Ho] d¥E ' & e
o] 999 Fode 94 2 i -EJ"“HJ Y 9oy A NFE A
3o FAIEE A5, Zo) g9y Afole 73 1 E8A g gL 3
Atel o] Hl&E FALEE AL :‘?r’é} }"]4 FARE AE fEY2M BE
4 Ao g8 dAdd RFE FAFIEE o 1 o gge £F FHo] s
3 54 EFo] U i "o EAY HES AEA =&

HAY BF A2 FARE MEYHLs dojxd F3 Z2ad7eE 3 3
3 HH3 s Y3} Y JHgE vEYz 5F 2L FHAN WA
AQA 448 FFoz §F RAAXNE AAsE= HGEE @3 &% wiA
3 23 Y JvEE Egold ZH2oA SaEHT BF AdL 4
)%} Zo) A4 F A EE 7wk A3 0(identityScore)} Zol 7)¥k 230
(galeScore) && Al-8-gtt).
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cost (ly,1,) = identityScore (I;,1,) + galeScore (I;,15) 2
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F71 1
1L A4A ASA A%A Hol= Ague 48 2E Just JgAFolde 2
£5 THFD gobm Aol ARz A5 24 Fal FEAGA Tl el you
what, she’s a mess. &&& Look at her,” said legendary car builder Boyd Coddington,
who was unable to start the car as planned. 0.44452

2. A9 F FEIT EYIME o2 d=H, wd, Y2H, 2009 A+,
€92 #F § 22850F 5059L 7177 8 FolRd EEFS] AU -
the trunk, organizers pulled out some of the objects buried to celebrate Oklahoma’s 50
years of statchood &&& -- &&& a 5-gallon can of leaded gasoline, which went for 24
cents a gallon in those days, and rusted cans of Schlitz beer.  0.58288

3. The contents of a “typical” woman’s handbag, including 14 bobby pins, lipstick and '
a bottle of tranquilizers, were supposed to be in the glove box, but all that was found
looked like a lump of rotted leather. -0.3

4. A9 & gadfied ERY nagde A3 o] vigA e H=xIIh 4
F 9A BAM 2 A=y} @AY} A separate time capsule buried with the car was
opened, and organizers removed and unfolded an unfaded American flag. &&& Other
historical documents, aerial maps of the city and postcards were in good condition.
0.391071

5. ol b BNy HEHE “RBIAU o] @ ¢ 2d Aoy
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in,” said Bob Petri. &&& “It’s just the whole idea somebody thought of it in 1957 and
here we are living it.”  1.11449
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who was unable to start the car as planned. &&& -- the trunk, organizers pulled out
some of the objects buried to celebrate Oklahoma’s 50 years of statehood &&& --
&&& a 5-gallon can of leaded gasoline, which went for 24 cents a gallon in those
days, and rusted cans of Schlitz beer.  0.403017
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22 93 5§ 2Z#d3vtF 50F9S V7] 8 2ebRd EFE0 AT
The contents of a “typical” woman’s handbag, including 14 bobby pins, lipstick and a
bottle of tranquilizers, were supposed to be in the glove box, but all that was found
looked like a lump of rotted leather.  0.905567

3. Aol e Bfgd 2HY Radde A8 Ao nhA 2 4zrl9 7
FT 9AF #4 2 Axs} SARPT A separate time capsule buried with the car was
opened, and organizers removed and unfolded an unfaded American flag. &&& Other

historical documents, aerial maps of the city and postcards were in good condition.
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7F AF Ande Aol a3 Aoladkn LIk “We don’t care what condition it’s
in,” said Bob Petri. &&& “It’s just the whole idea somebody thought of it in 1957 and
here we are living it.”  1.93326
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what, she’s a mess. &&& Look at her,” said legendary car builder Boyd Coddington, who
was unable to start the car as planned.  0.44452
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gz HF F 2EHREuF 50F3E 7Er] A3 ZobkRd EFEcl AUt The
contents of a “typical” woman’s handbag, including 14 bobby pins, lipstick and a bottle of
tranquilizers, were supposed to be in the glove box, but all that was found looked like a
lump of rotted leather.  0.905567
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A A4 2 Ax7} LA A separate time capsule buried with the car was opened,
and organizers removed and unfolded an unfaded American flag. &&& Other historical
documents, acrial maps of the city and postcards were in good condition. 0.41875
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243 e Aol Fa% A7olgtm I Th “We don’t care what condition it’s in,” said
Bob Petri. &&& “It’s just the whole idea somebody thought of it in 1957 and here we
are living it.”  1.93326
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L AR SA) Wh=Zd 20043 18,5289 0] Asiscl. According to government statistics,
there were 18,528 murders in 2004. 0.203759

2. @ more than 50 per day. -0.3

3. ) Top government and police officials repeatedly insist that the crime rate is coming
down. -0.3

4. o] 3}Fo) 508 o]iol AlwEte Xtk But this is met with widespread
skepticism.  0.189474

rlo

583 3% 4% BAAEL WAE0 WD Yoy FAHAL e AYE
o}Z olo] Ula FoAHQA YAS Holx Ut} Copyright 2007 The Associated Press.
&&& All rights reserved &&& This material may not be published, broadcast, rewritten,
or redistributed.  -0.180233

6. BIIA = 28,000 WEo] 20,0002 AT W Frim xgdE Aolgtn 93
SAT Wy £E 15000802 AZAFHAC It estimates that under past proportions,

28,000 support troops would be added to the 20,000 combat troops.  0.447464
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1. 8% FA W2W 20043 18,528 ) A F ). According to government statistics,
there were 18,528 murders in 2004. 4.49016

2. ol &%l 509 ol4to] Al Xt} more than 50 per day.  2.98333

34T 3 A% BAASE ¥Heol FoiAn Johm FFHAW BE AYELS
oA oo dis) IoHd YAE Holm Utk Top government and police officials
repeatedly insist that the crime rate is coming down. &&& But this is met with

widespread skepticism. &&& Copyright 2007 The Associated Press. &&& All rights
reserved.  0.0944805

4. H3ME 28,0008 9] Hol 20,0008 AT B F7t2 x3d Aola H3Hl
AT wHE £ 15000802 ANZAFYTE It estimates that under past proportions,
28,000 support troops would be added to the 20,000 combat troops. &&& But it revises
that figure to 15,000 support troops for a new deployment. 0.24692
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