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Abstract

This paper proposes a metrics for example matching under the example-based machine translation for English-Korean
machine translation. Our metrics served as similarity measure is based on edit-distance algorithm, and it is employed to
retrieve the most similar example sentences to a given query. Basically it makes use of simple information such as lemma
and part-of-speech information of typographically mismatched words. Edit-distance algorithm cannot fully reflect the
context of matched word units. In other words, only if matched word units are ordered, it is considered that the
contribution of full matching context to similarity is identical to that of partial matching context for the sequence of words
in which mismatching word units are intervened. To overcome this drawback, we propose the context-weighting scheme
that uses the contiguity information of matched word units to catch the full context. To change the edit-distance metrics
representing dissimilarity to similarity metrics, to apply this context-weighted metrics to the example matching problem,
and also to rank by similarity, we normalize it. In addition, we generalize previous methods using some linguistic
information to one representative system. In order to verify the correctness of the proposed context-weighted metrics, we
carry out the experiment to compare it with generalized previous methods.
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Fig. 1. A calculation example for context-weighted edit-distance metric.
3. 343 g32E (99AM & 7 $(casel ~cased)dll 3t A
Ao B33 7MY A oA B3 HYs) s & e 2o
A A 2EAY BE qEd dF fAizd de
£92 Aok it} 239 ATIE (G AR: e casel: z,7} WU A
29 Zold & golEz £HdE uWd & e.case2: z,7t 7]%5olY 73‘?‘
o webx 4 @) 2ol AFakE s Asjoput Aok o cased z;., ¢; BF U8l AS
—max(m,n). o cased wiayy 3 F (T o= SWkalEld A
SIM(X, m— e 8) v e o1 o
Dy '_max(m n): e caseb: ;- z; BT 715019 A%

A @9 spilx vy T B X9} Ve FARE 3t
O 210 < SIMX, Y) <19 HYE FA W imax (m;n)
2ixe) Aol mt vo} Aol nl'F 2 g v @
%Dy, o 28R XS VO] MgAY AEE ofvlelA)
% sm(x Ve fA4 AEE e D, & 3
o] - £-9) 37 FAFE (self-similarity) € o) ﬁ]'a}:fql, 0]
A 2GR e A ()9 FRAFS olE
gta] B xo . xol dis Yoz Al&%;f 2ol

SheZ3u D, - =d, 013 81, B ZREhA ok o
2F (93 Zo] AAHLZE AN 4 gl
dy=0
Tdo=(d_, + M) xa
where '
w, [casel] A [case3] ©
M={ lcasc2] a={(1+7z\)/8 [cased]
w, lcase (1+3X)/4 [case5)

+(501)

2

d, 9 2z Fo EF X8 A BE
7t W8d ASoln HAuige BE dojrkrls
ATE Y H8E= A a0 2o 2249
7ol o = 0olghd HAghE 00] Hrh

o
=B
A 3

(10)

w02x<d <w12(1+3/\)

i=1 i=1

21@011 N&d AeY HAAD HAZME A=1

=wy =00)7] Wzl AIFAE d, 9 FE
Qo 1 Aok =3 2240 71&E dNRARE N85
l:—.?i"éﬂal HrdM s 29 7S A7H AN E R 247
FFH*\:"ﬂ-“_)\;=1°].L_,j o] uj Zﬂﬁ:ﬁl’% wy.mo] H3 FHu
& wimol Aok 29 19 Ao B AR 4. o
dA £ GE g, AL D24 'Q)Y BFE



2006 118 MX5&

pi=1
=0
(4

TR KA SIM(z, .. 541 ) & ALHE
4.207 %'697(010381% 9)'= 0:5357} © Tk

om & o

A8< 80 Penn-Tree 'BankHEx] W7’ 228 E
'w*} B 7. “The’ Wall ‘Street Journal(WS])"8]* A4
S ArgE AL gAY WSy A BRRE
5379701 AR EE 4 oF 198877509 JFE 2%
'7£°] 2396011 #% Zo|E 1| X RH 28371714 o
K= 31] gelol} ga}, ®el' g 53 29
SFA EAol oA HAAH o7 71 B4 HA
Soto] FE B4 Gaser) Ysf £ge Lo}
100]/deln 23KTh Jr& BA4E 2372070 XEsio
gt AEE & WordSmith £7% EA
£ FE3en, 4 Fe] A BEAL B 1
I 2t R 1ok A2 & FAoje] FolA 7| E, T
598 2R AR
492 A9 Yo 29 AZAE A =07,
VA AR W ={w;=0.0, w; =0.1; w,=0.2,
wi = 0.4, w, =1.0} 8 st =3 HL YL

=
=

l

7(

A3 E g2 2 JEXE )\, =1.02 APz, =
e AFA AE- Wo={w,=00, w =00,
wy = 1.0, wy = 1.0, w, = 1.0} & A3}

M WE ALY HZE A\ W2 ¥7)8E
o, of AT 2180A A TUYRNLE AL
A5 AFPA Axg A7 A% $ds) Fds)
A gk B 2\ WS HEE HEE )\ W olF
ENRE W, o] ATE 22804 MAG EH 7}EX

g AHgEA 2T dojPurkL Agate HYAY
g & 718 0431 Hzg3 Frlot. B2 71
o fRE HEEL 22804 ANG dojHERE
o IR AEE ARSI gEel B9 o 43

E |1 4dE¥zdie SAH SY

Table:]. Statistics  of  experiment
corpus.

B4 5 2720

B 405,721

ME g Ea.F 29129

AZ ge FAo F 17,609

BT T EE T 1710

3- =2 H 43 A ClL.H

(502)

il g o lo

ﬂllo ol 3 -
NlOXL

‘=

He6=z 49

AolAw, Bulg wgsx] Bocks WM AWy
E9 F5HTT 2 4 Ytk ¥ ERAHE dofgn

t BYAY duo] B A5AE A8F A
bk A, W, HES AojYBE Agexa 29
37} wrdo] HA) e A\ W, ALE wmFoaH
1 A F £58 JYE FHE 2ARAG.
WA AFH B 4FE Bels] Aa) FARS
ARE ofvjahs AAZA YANE 4H
. 49 =d22¥8 92 100709
Resel A9 FHoE AgHT UHA. 23
AA BHoz Argadch 24 A 2ol U
Vg AR BA ANEE 49 A e BYe 2
Abstanh e 2ol wel 2AY 49 A A B3
7kl frAbES] BB B s RE PHS
Agddd 5 54 A9F9% 249 24 & A
gal A 9 REA 3 HaP A Pol fARTL
B BoY, AEE A A9 24 A4 Byl
g AR Aoz BFHAL. oA sl Foj
Al B osl AAE 49 A b B AwA

s
>
>
olo
o

Ir

O

(o4

il

=2

A FA Azl wel o 22 A MR FEE
Atk
e Class A Al &7 571 AR ez 94
e Class B: & &%, 7 2733 fAE 302 94
e Class C: Al B3 25 fAl6HA) @2 Aoz B4

olZA 3t SM(X V)4 F& 02914 0H= st
NAZVEA 2t SF7 &t 2R £8 A
o ad 2% SmM(xy)9 W wet 7z FH

the momber of query seatemces

L ¢
c03 04

I
02

o8

J3 2. YARIE ZH™S| st A AT
Fig. 2. Results of experiment to determine thresholds.



50 SUNSAI YIE: 2 F RAHE dsF 9
E 2 iYEE -"otEn gk HE zkaE Hme A9 £H F1FEX

Table.2. . Experimental results for. correctness.

AW,
7861
620

‘23? {79.7%)
14 (474)
61 203%)
11 (37/ )

=
BAE AA A T
AE B oA £ 7

HA B zV*

240 W

"’\O'VVI
4519
15.06

18 (66.0%)
37 (12.3%)
102 (340%)
13 (43%)

=15
2!

#& veia ok
-:’S‘J*F A apeld 3 ZH DAR-Z
07zl olotok: Bt A EH-BEFEY
T ’l‘htHﬂ El%lolc“b gk mekd a@ 294 BE
Hhek ol AWy H&] 2% SIex, ¥rel 0568 M-C
Sael Bl B G R4k MK, 7o), 062 #H0
oltt. webA wp el diE HA9 dARE T3
B 0f=0575E MAFsglcl 2 WeE LW
Higo] e YARE 0572075252 A YTk

DA R Sl TEATRE YD 100749)
B A AT e FA g A=W,
3} AW BEE A8 dez 3007 Ee Ay
3z, UeA EAL A4 EZo 2 AHEEth. ¥ 2
A9 2H2.5 AR A 42 44X 6,7 6,
B} EofAle S 24 2R9-E359 59,957
& Holx vk A A A dig A w9
SHFELUAIFL @ Fiype [ BRE TR A2F9
SFtypell; BERHEH)S A BA%ATE: WHAH)

=13
=20

XgWrel SH&L6.6%UF (HALk wel Fksle
2l 7}EA71 igdd A5\ W E B9 S0 ¢
/\

a3

iz g
wohEpg 94

Ao} G Tk AFgSf e
F20¢ 5 Ak

A% KW,

V.3 E

IANE A% A 1A
9 295 7
g% Mg BY RN A=
AFhe HEE ddold AnE AgHE
J& FEsse g 2 g
S g AoksFe R 9%

A3 7€ HEEE ¥Fdehe gvste

_'

o Jgf rf
=
oX ¥

Y

ol

o

N,

ol
ok
¥R

o

¢

&

4

il

P
T

2 of i 2 o (g

0lN~ to X 2
i 3

oz

((503)

Sk Grh,

2

1]

dutste A zoll. AL ko) Hs &
HAAY HAxe 7Heta Qe 71E9] odd
A= &&o] 758 Heolok

= 7}%‘—7‘4 AL FH FALGC dig 7| EE
Q&S sAskE WAETE Atk xE 2A
AR QT 2 BA . g gl sl e, R Af‘-—
AA-ERTE TR GV ARSI
G&Ee.g A AA 3 ghszbel a@
s e g8y dsEA gk e k|
ZHO W, FALS BRI e} Bl ol A RAl A S
A Brohemkaal; HuaAlE v g AREA olfﬂfkl
FEld o2 AskeikkS 1 23te doloh

bt

m e ol
pul
w2 i

Zol=

rju
g

b

[1] H L. Somérs ""New Paradigng” in,; MTy the
State of the Play now,sthat. the. Dust has
Settled,” In 10th European Summer School in
‘Logi¢, Language and Iriformanion, Workshop on
Machiné - Translation,. pp.22-33= 1998.

M. -Nagao;; "A:-Framework, of a Mechanical
Translatlon between Japanese and English by
Analogy. ‘ Principle]” “Ini Artihicial  -and ~huiiman
intelligence; -A.«Elithorn "and? R. Barérji (Eds)),
Amsterdam: ; North;:-Holland, pp.173-180, 1984..

M. Kay, "The Proper Place of Men dnd
Machines 1in L‘éng'uage ‘Yranislation, Research
Report. 1CSI;-80511; Xeroxs {Palo Alto Research
Center. :Palo . Alto... Calif.. . Reprinted - in Machine
Translatin vol.12, pp.3-23 (1997), 1980.

F." “Mandreoli, "R ' Martoglia = and” P. Tiberio,
"Searching strmlar (sub)senterices for
example-based : machine::translation;” | Inz Atti. del
Decimo._Convegno Nazionale .su. Sistemi Evoluti
per Basi di Dati (SEBD), pp.208-221, Isola
d’Elba; Tialy,” 2002.

Ii. Cramas, :H. lPapageorgioutand S. Pipéridis, "A
matching technique in example-based machine
translation,” Wi Proc! 15th Int. Corf on
Computationd! Lingusucs; pp100-104' 1994,

L. Cranias, H. Papageorgiou 'and S. Pipendis,
"Clustering-c A techmique for -search space
reduction-mvexample-based machine translation,”
In Proec dnt Conf on Systems, Man, and
Cybernetics, pp.1-6, 1994.
T. Dcii [H.  Yamarhoto
"Graph-based retrieval

(3]

(5]

6]

(7] dand K. Sumita,

tor example-based



20061 118 WALS 3

machine translation using edit-distance,” In
Proc  Workshop  Example-Based  Machine
Translation at MT Submmit X, pp.51-58, 2005.

(8] E. Sumita .and. H Ilda, "Expéﬁmerits and
Prospects of Example-Based Machine
Translation,” In Proc o the 29th Annual

Meeting of the ACL, pp.1857192, 199L.

S. Nirenburg, C. Domashnev and D. Grannes,
"Two approaches to matching in example-based
machine translation,” In Proc '5th Int. Conf on

(9]

Theoretical and Methodological Issues ™ in
Machine Translanion, pp.47-57, 1993
[10] T. Baldwin and H. Tanaka, "The Effects of

Word Order and Segmentation on Translation
Retrieval Performance,” In Proc of the 18th Int
Conf. on CZomputational -Linguistics, pp.35-41,
2000.

[111E. ‘Sumita, "Example-based " rhachine translation
using. DP- matching between word sequences,;. In
Proc. of the ACL Workshop on Data-Driven
Methods in MT,, pp.1-8 2001.

4.5 S EAIA

1996 swcﬂw_( A A o2

b 2.

SeFopstm ARk AL sk

. Aa}Esd

119989 ~ & A sk Foh st HFE-
Foty WAy ATE,

d=ol Yo % FERAY, 714

71;“} 2-137‘5]/\11>

1998

==X A 43 ACl

X KA

(504)

HH6:3 51

[121V. 1 Levenshtein, "Binary Codes Capable: of
Correcting Deletions, Insertions, and Reversals,”
Soviet Physics—-Doklady, vol.10 no.8 pp.707-710,
199, Translated from. Doklady AKademii Nauk
SSSR, vol.163, no.4 pp.845-848, 1965.

[13]F. J. Damerau, “A Technique for Computer
Detection-, -and .‘Correction. ,of Spélling Errors,”
Communications of the ACM, vol7, mnos3,
pp.171-176, 1964

[14] J. Zobel and P. Dart, “Phonetic String Matching
. Lessons from Information Retrieval,” In Proc
of the 19th Annual International ACM SIGIR
Conf,, pp.166-172, 1996.

[15]E. W. Meyers and W. Miller, "Row replacement
algorithms  for  screen  editors,” ACM
Transactions on Programwung Languages and
Systems (TOPLAS), vol.11. no.1, pp:33-56, 1989.

[16] S. Néedleman and D. Wunsch. A, General
Method Applicable to .the. search for, similarities
in the amino acid.sequence:.of two proteins,”
Journal of Molecular Biology, vol48, no.3,
pp.443-453, 1970.

Z & A
| 19759 @i st g et
AR E4.
19789 @Fistm AT
AL EY,
19809 A& FAW ARF A3
474
19813 ~ A A Fesha 2 FE FoA 5,
AEFAP RS EH I oA}
<FoAE}: JIANY, FFAFRAY, A
o149 &>



