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Searching Similar Example Sentences for the
Computer-Aided Translation System
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Abstract

This paper proposes an similar sentence searching algorithm for the computer-aided
translation. The proposed algorithm, which is based on the Needleman-Wunsch algorithm,
measures the similarity between the input sentence and the example sentences through
combining surface, lemma, part-of-speech information of words with the multi-layered
information . It also carries out the alignment between them. The accuracy of the proposed
algorithm was very high in the experiment for the example sentences of the area of
electricity and communication.

» Keyword : computer-aided trans!ation, Needleman-Wunsch algorithm, translation memory,
alignments
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e X 9(Computer-aided translation) Alz&le]d | IS AUl U7E HG7PF HAE BolstA] 4
UAEE AAE ATEo] Al2EE Tan], HY HZ(Computer-assisted translation) Al2®lejgln Rer|e d}
olgigt AlAHlE A ATUYS FPeA Yerhe HolA ARGT SEHQ Aol et dRFoE ¥ A
2 Al2Ele 23 AAIE UAsln glen, AEge] Ty, & A4, dige] A, 59 zte] A WY& £3
el T80l He B ZTES WsE U B oz HIE AdHIAEE AAde A 71§ Wb
g}, o] Ax®ldr Folur} A HA w22l (Translation memory) [1)2he 7€ 7[Rk & fANE A4 (L
ojA)elc}.

A E AL 7INGE WY o F A9 JFo2RE AHEA dald 724, dn|Aez 7P frAkRE i ol
9] oA BAES ANEn, ZAE dEd) g dd BFES AMACA AAE Fo2H MEE AYdke Aol
ol o714t N AM Y (Example-based machine translation)(2]°IM% E42Ql adolt WY X A2l g AT
T4} A AN Fa 94 Y dolE ANY Y e fAM AEE Adsks Aol o9 HE fAE F
gofl 7ledhe Bio] F F9AM oz FEIAR AAF = lojof g} o]§ FE(Alignment)olgal F-Et} EH 4
o] 24 (Source language sentence)® ool +83k= thY F7%(Target language sentence)®] A& AolA the
{Correspondence) @A), 5-& tig@Al ¥¢ ¥ 2 22459] stet =3 Ao o]FeiAe} gt

(1) a. He eats vegetables

a= AAE YHeg

b. She bring me potatoes

/
v WA @A AR

B =RQAE (1-a), (1-b)s Zo) hsdAr) stekgd 4 BE 22X 571 s gokn 7Fgdet. 98 Uy
< 9% SAE A2 TE8) Y8 Fof 4Y 2w o] dRe) FAM AEE ANSRA FAK Ax) 7)
oJshs REEL oh) YL FPske GBS A ANTE due)EE Needleman-Wunsch ¢312)&(3)S
24 v APE=E et gue]Folt.
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48 24T 7P AN EES WE 2EX dEEENE dAs] giMe BY do BEE Y AkE
(Similarity), ¥+ #2](Distance)d] W =g Aol 3t} 3 YX|she T2 diF Y dE& HgFez 7}
Hulle] A Aol 71t FRES SoRl] Q8 Mgdtant she £ o] dRCRRE A YA FR: ¢
olfol @t} o1& S8l £ w=EolA= Needleman-Wunsch(NW) €z 71¥E & 194 44 vlm ¢ualEs
AR}

2.1 Needleman-Wunsch &12|&

NW gmEl5e 18 13 Zo] HEREE RoloA] T dhlloAe opn]Alde] fAMYE wHshy] A3 dueld
o2 PPANEdit distance) (4] A= 71FX AFE dutalst Aotk &, o] YuFLE oA z, -z, &
Yo v, 0% HEs] 8 g AR, d3], LA A J1EA (w,, w,. w,)E FOl matrix AZ AN
BA Al WA E A gohl7l AT A2 HE, F AG,5)9 #Hol 4G-1,5-1), AG-1L7), AGj-1) A F
ol gtezRe AN AN G AANFE Pir(i,j) A "ok BEE o] ANFE Pr(m,n)2RE
Pir(0,0)71%] |5A 28} o] Fei7ict,

A(0,0)=0
A(:,0) =i Xw, A(0,5) = § X w,

A(i-1,j=1)+a  [(casel)
A(,j)=max{ A(—1,7)+w, (case2]
Al i—1)+wy [case3]
— W, If T-1=Yj—1
where o= {ws if oz, = Z/§~1
Diag (casel]
Ptr(i,j)=1 Up (case?)
Down (case3)

(33 1] Needleman-Wunsch ¥12I&

22 O QAT SHE S3 A o2 24 ‘

NW g3elZe 84 2 240 2457 dalnE vl wslel vze Baz 9o gad (29 F g} 24
U A Hee 3RS PR 9 29 e RS DL 5 3Tk A w,, w, wE 242 1 -1, 22 4P
o 33 2% ¥ B (2-2)% (209 $AK e 0019 read & buys 2, ‘the§ 72 WS Aol HA9 FFe
£ onla},

(2) a. He reads the book
b. He buys a book
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He | -2 1 -1 |-3]-5
read| -4 | -1 0| -21-4
the | 6 [ -3 ] -2 | -1 -3
book| -8 | -5 | -4 | -3 0

He reads the book

I | | |
He buys a book

(22 2] 8 2-1)2 (2-b)ol| cist Akt off

299 B4 ()% (b)Y AY T 2yel FRALZ (29 ARUT © Yool Brekn AW ASE 2
o (2 BRE (3b) BREG FEA0E (20) Bl O HAHME FPSHT AAE F47H SYstel Mol
o £8% 242 389 BN Tt 97 AV 0% FUAQ Al FRA02 W AR BRE SAM
ol 8 ge 2o R BV & Aot o TAES A Asl Yolol ER AR wE 2ol ohie Beld)
BA 3RE 37108 WUt 3, Ueld RS Rush) vlashe Gold) BAt SUsTE ERAR 13A) 9
o BAEE 71EAE Sz Fot

(3) a. He reads the book
b. He became the spokesman

A0z nesol & AL e Wyd B Aok AT gl AAl, 5o 43X, dEfe 7S
HE FAPAF oK Stem)d YulE WSAFIA] Yot Teize) WA MA=R] FAY HYdiA] gfolE 2n)d
A7t e A8t grhe Zoin). weid Y2y wdd nE 4% AE HElE g3lsly] el Aol (Lemma)E
Hzdl] ¥H FE7F 22 gdeln BAl7E Y /HEAE Foh £3 HAHDeterminer) 7 ik o #go]
HA] g BAFE FAE AdkilA A9

POS Layer (PL) NNP VB DT NN
Stem Layer (TL) | she use the pencil

Surface Layer (SL) | She wuses the pencil

=) =S

[E 1] MizslEl 75| &gt
w, (SL) [, (TL) |1w, (PL)

m i

wy, (match) | wy' w,

s 8 5

w, (mismatch)| w} w; w,

oo} o) B =Rl Bt $AM] Ak B8] AL Fo)7] A8 AR 9o Tojgy ozt AH, FA}
HBE A wedaie O A AEE AT £ 09 39 2e o3 FRe ®EUE(SL), 9IE(TL), B
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(PLISZ o|FolA gich. W2l FIEF} |29 @ Yol A2} o, of, ATBI oA &, &, FAZIA FA}
£ 0l pOIR 1<i<m, 1<) <nolT A& W, NW 222139 adlX 24 YA @ 734 w,,, w8 &
19 go] ARPT. %, dolel E3Fl B /134 slo) Bole] ojtolt FAlel YAoIYe] BY 154 w,% w, & F
Rl Eie. e AG,7)E ARVE W, ozt el A AG- 15— 1)+adld o' A4 19 2 4K, Fe 2H
dolt AGReNt dRo P VI8 AAZ BE wael Aol b T BAe #AM Aol slelsa) et
224 WFAH FEGE Uehd ojnk webd A, A B A weE WA, o, wf)S B (w,:
wl, i, up)el Hlal AN gt

oa=w,+w+w,

_ wy if 5?—1=5¥—1
W= w’ i s v

s it s 85

_Jwi if i, =#_,
Wy = w® R 2 y

¢ if 6, =,

{wl",l if Pir—lng—l
w, =

N R I

Wp if piy =Pl

(4] 1] o2t SR, CHR) 718

BB FALE AN BAld A 454 JE(Pir(,7)) & B9 oA e, ol W9 DAl dgo] A
gl 31l T8F d¥L FRI 2d A A e 45 BRe 2T A ¥z &5 7T R
NW dnelgdix 3E BAE Euole GG met @ F 7KK athe 7] Wl dAg oA #AY d¥e 7
7R Bl w2d ok Wil AlEte ATolA o] e Al 7R AR di JtEA Y Felng 2°714] 7t EAG
o add ®Ho], ozt FA R A BAZ sl 4R Bt LA dedt bEA ASdA Fikke 4
7WA 73est s, 48 #AE 2] Al o] 471A A EAG dAZ ESol I =RolMe 4t
A& thEE 2ol dA)s} A= TR

AA(M): 38 BA e dole] ofitd} BAT 54§ A+
AG,G) =AG—1,j—1) +wd +w + wj

Y21 (S): F&ole oj7te] A5k Y= AS
A7) = AG=1,j—1) +w}+ wf + vff
AG,5) = AG—1,5—1) + )+ + 1w

g ol mQl AET do] nd R st FE BA (1 <1 < max(m,n))E AM), HA(S), A
(D, AA(D)2 B 1FA o fAK HEE o83t Ao B4 (4-a)oll dhaf <A £ (4-b)she] /AM A
F Adei A2 @AE 933 37 49 2 o] ddN A FERLZ wl =wi' =wp =1, wi=wl = w)=—1,
wy=—328 43F3g}.

(4) a. This annex defines rules
b. This package defines the behavior
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DT NN VB NN
this package define behavi
This package defines behavi

0 -3 -6 -9 -12
DT this This -3 3 0 -3 -6
NN annex annex -6 0 2 -1 -4
VB define defines| -9 -3 -1 5 2
NN rule rules -12 -6 -4 2 4
This annex  defines rules
| | | |
M 8 M 8

| [ | [
This package defines behavior

[I2) 4] R T4t 28 2 Zeel of

Ao AMgE Y 22X TTU-T ¥3 710 E36) ot} Brilld] BiA B2 87)S 4381 n, AH48 FA1 8l
1 A2 Penn Treebank Ei1 AFH6)E 7o gxol9] Wdd] J3kL vwa] F3) ¢= NNSE NNoZ, VBP
VBZE VB £¢59 & 337] 828 AME3I¥Th EAY $Z(Lemmatization) & A% =7 WordSmithE AHE-3}
ok 7R vl =uwl =w) =1, wi=w = w)=—1, w,=— 322 At daelF H7tE F ITU-T €1
710 TRl BE oo &3S T W4 ARoz AMgglon FoRor ddd £32 AReA A9l ez
o2 A¥satt. 7 ARl diste] FAM A S7F 00131 Al Wid A4 AFET FAM £22 9 (T3
da 24 5L Frletact B 29 2o] & 73.2%9 AE=E BT 1578 ol3te] PelE e #¢ A A4
AEEL ¢ FE3F ot 2170 of’del e wil S B} FAZC2A doele] o] FE3IA] Yol THHS
2 olopr|ap) ofgAIgt, 71 4ol Ui FAFYE NW guelFe 54U Add fAM Hlmel wE A8 BE EAE
T8 ez F& & US Aol

[E 2] #4738 AN H8E

Hol% 5018} 6-10 | 11-15 | 1620 | 2114 A
FEES 100 107 298 197 8 710
10 92.5 83.2 68.0 375 82.3
S0 BEE(% 0
100) | (99 | (248) | (134) 3) (584)
98.0 89.8 74.8 55.3 125 73.2
." 210,
T3 A&E(%) (98) (95) (223) | (103) 1 (520) -

6) FAR/NFAAFATUINA 27l BA QT 714, 24 2 = 2 S
RER ga *Jﬂsﬁﬁlow Melstel ¥F WE A @9 98HodE ¥9 ¥gasas £39¢ 5
2499 Ug #AE et
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£ =FMe A715A Bokd] AlRE 499 E4E AMSi] WAL Aadle A% S oE AN duneEd A
et vh 22 F ERE AHRIISAE 7R Hlad AL FAE & F AW FF e Agd
FHel ol obd Lt FoM e ERN M= Bk o] FofAok & Aolvt. Y sAsojop & EAHoRE 7]
A g 2Fde] ML Asire NW 2aeigaxe] A94 fAH vl ool 54 (Local) $AH vzt gule
oo} & Aoz AQYZEn}. ot tEe] A 71EA] L Ak A £ B A7 28T Aol kY HE3)
o glo FRETE 42 gAHolol AN & BAE (7]9] doxst 2o] A td 2L Adehs HH et A
I A2 sdAj2o] ntsojol & Aolr},

o3t
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ok §50] Fejt R FE BN, AR, 23 AL 7AY
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