BE AFEHEREEG wOGE
E11% H4%, 2006. 9.

2006-11-4-1-21
Needleman-Wunsch 2¢112|&€ 0|23 SAHE A
AT Ao

Searching Similar Example-Sentences Using the
Needleman-Wunsch Algorithm
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Abstract

In this paper, we propose a search algorithm for similar example-sentences in the computer-aided
translation. The search for similar examples, which is a main part in the computer-aided translation,
is to retrieve the most similar examples in the aspect of structural and semantical analogy for a given
query from examples. The proposed algorithm is based on the Needleman-Wunsch algorithm, which is
used to measure similarity between protein or nucleotide sequences in bioinformatics. If the original
Needleman-Wunsch algorithm is applied to the search for similar sentences, it is likely to fail to find
them since similarity is sensitive to word’s inflectional components. Therefore, we use the lemma in
addition to (typographical) surface information. In addition, we use the part-of-speech to capture the
structural analogy. In other word, this paper proposes the similarity metric combining the surface,
lemma, and part-of-speech information of a word. Finally, we present a search algorithm with the
proposed metric and present pairs contributed to similarity between a query and a found example.

Our algorithm shows good performance in the area of electricity and communication.
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Fig. 1. Needleman-Wunsch Algorithm
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(2) a. He reads the book
b. He buys a book

He buys a book

He | -2 1|1 -1]-3} -5
read| -4 | -1 0 -2 4
the | 6| 31! -2]-11] -3
book| -8 { 5 | 4 | -3 0

He reads the book

| | | |
He buys a book
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Fig. 3. An Example for Calculation of (2-a) and (2-b)
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(3) a. He reads the book

b.  He became the spokesman
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g7 A AT 2ol EACl(lemma)E ®lmated
B HE7F 2R doitn Aot S TkeAE
Zoh. =3 @gAHdeterminer) F BNHLR W0
7 g e AR Aol A
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o] 4L Eol7] Hal EHPE ol doj9] ozt A
2 AL AEE WA Bdeke oS AM HEE AL
80 5 oS PEe a8 49 22 FHF(SL), o
F2(TL), AR (PL) o2 o] Foi7ict.

N

A R4
POS Laver (PL) NNP VB DT NN
Stem Laver (TL) SHE USE THE  PENCIL
Surface Layer (SL) She uses the pencil
O3 4. B EE
Fig. 4. Multi-layered Information
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Table. 1. A Proposed Weights Set
w, (L) | w,(TL) | w,(PL)
w™ (match) wy' wy wy'
w” (mismatch) w, w; w,
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whH w o ¥713ld F 13 o] AR & o
ol9] FF¥ol B 715X w, <ol Dol ool F
Abe] YRjedRo) AG 715A w9 w, & F71EIA Pk
T2t AG,)E ALE o, did el AL
Ali—1,j=1)+ oA ax 4] 13} 2t}

a=wy+w, +w,

wy it st=s,

w, = .
| wE if sf,=sY
tl if = t?~1

Wy = .
u}? if tf—l = t;lgl
{w;" if pii=pj

w, = .
Yo if pla=pl,

AL ohzh giek( x|, ohr) 71B%]
Eq. 1. Weights for Diagonal Direction
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2o dix] At B39 723 fAM A=E A
askA s 7hsAol ¥7] el dx|ol tid e
< Aol H 7HeR] wt wy, wi, wiol vlE Eg A
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E3 o] m¢l AoJE3 Zo| ngl oFdM i
;ga A (1 <1< max(m,n))e M), WA
), A@, HADIE Fogt.

(4) a. This annex defines rules

b. This package defines the behavior

olZA AE SAM ATE olfsled Ao 23
(4-2)ol thal Al B3 (4-b)skel A4 RS A
W 0 59 )9 ol 47} Brh. E g3 Pu
Pir(i,j)& o143 328 #AT 28 59 bt 2ok
Q714 Gl P X E W =ul =uwp =12 A
Aatdom e i 7HEAE wi=wi=w)=—1
2, a3 ARl/AA B@ 7Ale w=-322 A
At

DT NN VB NN

this package define behavi
This package defines behavi

DT this This -3 3 0 -3 -6
NN annex annex -6 0 2 -1 ~4
VB define defines| -9 -3 -1 5 2
NNrue nies -12 -6 -4 2 4

a) Similarity Matrix

This annex defines rules
I | | |
M S M S
l | | |
This package defines behavior
b) Alignments
32| 5. AL Eot My il Alke| of

Fig. 5. An Example for Similarity Calculation and
Alignment Identification
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Table 3. Experimental Results

Choi 50l5t | 6-10 | 11-15 | 16-20 | 210k | TA)
= 100 | 107 | 298 | 197 8 710

S0 100 | 925 832 | 680 | 375 | 823
MZE(%) | (100) | (99) | (248) | (134) | (3) | (584)

T3 980 | 898 | 748 | 663 | 126 | 73.2
HetS(%) | (98) | (95) | (223) | (103) | (1) | (520)
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