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Effectiveness of the Learning Method for Partial Correspondence Based on Deletion

Possibility in Learning-Type Machine Translation Using Parallel Corpus
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‘ Feedback process

‘ Learning process
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Fig.1 Outline of processing.
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0000000O00O000OoUODoo0ooOooooooo
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goo =

(1)
nooo = 200 2)
o000 +0000

Input sentence: Where is the hotel?

i (1) Selection of sentence translation rule

! (Where is @0? ; @UULEZ/TH/M2) !
iSource language part Target language part |

1 (2) Selection of part translation rule
i (the hotel; &7 /1)

! (3) Generation of translation result
(the hotel ; "7 V)

(Where is @0?;@0/13/EZ/ T/ 2)

(Where is the hotel?; RTVNZ/IEZ/TT /0> ?)

Translation result: &7 /UIZEZ T H ?

02 0D0OOoOoOoooooo
Fig.2 Example of generation of a translation result.
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Bilingual sentence 1
(I’d like a room with a balcony.;
ISam— &I DB R I BREVUET . )
Bilingual sentence 2
(Can I get a room for tonight?; 5 &K ERE/NT/BHVIET1H>?)
G Extraction of the common part
Part translation rule : (a room;&BE)
G Substitution of variables “@0” for common parts
Sentence translation rules
(I'd like @0 with a balcony.;
ram—F &/ D@0 IFREVUIET . )
(Can I get @O for tonight?; 5 &/@0/1Z/&HV/E3 /1> 2)

03 D0000o0DOo0ooooooooo
Fig.3 Acquisition of translation rules using inductive

learning.
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P, : “a quiet room”_ P, : “BFIMNIRERE"

Similarities between words by Dice coefficient

Maximum
0> * HE similarities

a 0.02 | 0.04 | 0.24 | — 0.24
quiet | 1.00 | 0.30 | 0.07 | — 1.00
room | 0.05 [ 0.01 — 0.72

Maxi y | |
aximum 3 g9 0.30 0.72

similarities

ave_sim_W,= 0.67

0.65+0.67
2

ave_sim_W;= 0.65

sim(P,P)= =0.66

04 ODO0OOOOOCOOO
Fig.4 Example of calculation for similarity between
parts.
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Fig.5 The relationship of rules acquired by the proposed
method.
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(1) Extraction of parts in each language
Part translation rule : (a room; /%)

Bilingual sentence
(I'd like a quiet room with a bath.;

Part which can be delete : “qujet”
Extraction part : “a quiet ro

NI EID] ‘g%ﬁ I A S FE LIET . )

[=—"1

[Search in left side] [Search in right side]
PR [##2) =0 P (BRI [HBE) =0.01
PG| D) =0.06 P(LIE=) =0
PGB 11+&) =0

Part which can be delete

Part which can be delete “%—‘/”
N Extraction parts

Extraction parts BRI, SRR
TN, “DIHDN72I "

(2) Determination of partial correspondence based

on similarity between extraction parts
(Similarity between parts)

“En/72/ME” (0.66)
“O/Fn>/ 72/ (0.65)
/% 0.42)
G “ERER/ %/ BREG (0.37)

“a quiet room”

Selected partial correspondence
(a quiet room ; /721 &)
(3) Acquisition of the first extraction rule
The first extraction rule : (a @0 room ; @0/ /%)
06 0D10000000000O0

Fig.6 Example of acquisition of the first extraction
rule.
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The first extraction rule : (a @0;@0)

Bilingual sentence : (Do yom a return ticket?;
TEOIDNZE 1% 13 1R BT 2)

(1) Similarities between words

wo | o | Mz | K %

return | 1.00 | 0.06 [ 0.73 | 0.73 | 0.02

ticket 0.73 | 0.07 | 0.67 | 0.83 | 0.02

B | #Fb | T | M~
return | 0.14 | 0.17 | 0.03 | 0.02
ticket | 0.07 | 0.15 | 0.05 | 0.03

(2) Determination of partial correspondence
Extraction part in source language
P, “areturn ticket”

Extraction part in target language
P, “RB0IDMizEE
sim(P; , P,)=0.72

(8) Acquisition of translation rules
Part translation rule
(a return ticket; J&0/DMTZEIR)

Sentence translation rule
(Do you have @0?;@0/% /515551 TH /0> 2)

07 0100000000000000000000
Fig.7 Example of acquisition of translation rules
using the first extraction rule.
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Sentence translation rule 1
(How do I get there from @0?;
@O/BNXIEDATIF NI BN DT/ 2)
Sentence translation rule 2
(Do you have a bus from @0?;
@OIDLIDISANXIHVIET 7> 2)

G Extraction of common part and variable “@0”

The second extraction rule : (from @0 ;@0/7>5)

08 U 2000000000O0O
Fig.8 Example of acquisition of the second extraction
rule.

goooooao
oooooo20000C00000000O0O0DAO
goooooooooooooboooooobooboo
obooooooooobg 3.200 1000000
goooOoooboobobooboos.20bnono40n
goboooboboobooboobobbooboo
gobo1l10000000D0O0o0DoO0obDoobooo
gojooooooobobooboobobobbbooooooo
goboooooooooooooooooooon 2
gooooooboboooooooobobooooobooo
goooooooooooooboooooooobooboo
0000 2000000with @O@o/00/0000
000 Can I have a room with twin beds?00 00 /
0o0/00/0/00/0/00/00/00000000
0000000 “with» 0 “00 /0”7 00000 twin
bedsD 000 /0000000D000O0ODODO
gboobobooboboboooooooooogoo
goooooooooooooooooooooooa
goooooooooooooboOoooooobooo
gooooooooooooboOoOOOOOOOOO0O
goooooooooooooboboooooooo

4. 00O0OODOO

4.1 0000

0000000000000 ([120[21]00000
00000 1,7100000000000000000
00000000000000 660 7600000
000000000002.00000000000
000000000000000000000000
000000000000000000000000
000000000000000001000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

384

000000000000000000000000
00000000050 [17)0[21]000 762000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000 (2)
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000

4.2 0000
00000000000000000000000
000000000000000000000000
000000000000002.100000000
000000 100000000000000000
000000000000000000000000
000000000000000000000000
000000000000

010 0000000000000000

020 00000000000000
00000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
00000000000000000 1000000
000000000000000000000000
0 OBLEUOIMPACT [10]O0NISTOmWEROmPER
0000000000000 10000000000
0000000mWEROmPEROOOOOOOOD
000000000000000000000000
000000000000000

4.3 0000
010000000000000000000000
000000000000000000 100000
00000000000000000 5120000
000000000 200000000000000



goooooooooooooooooooooo0oooooooo0ooobo0ooooboooDbo

oooo 2000000000C0C0000C000O0
gbooboooobooboooboooobooboobooon
oooooooooooooooDboOOn0O 30000
gbooobooooboobooobooooboboobooo
gbooooboooboobooboobooooboobogoon
gooooooodooooobooooooobood
gooooooooooooobooOooooobooo
goooooooo

4.4 O O

oooooooooooooooo soooboooon
gbooboooboobooobooooboboobooon
04000000000000DOO00O0COODOO
goooooooobooDbObD sO000ooooboobobOoOo
gooo0oooOooooOobD 9ooooooooo
gooood 9onooooooooooooonon
gooo9sobooooooooooooboobooboo
goooooooooooooboooooobooboo
gooooooooooooooocoooOooboooboo
goooooooooooooboooooooobooboo
gbooboooobooboobooooboboobooon
gbooobooooobooobooooboboobooon
gboobooooooboobooboooooooog

goooobooooobooooobbooboooo
00442400 6,615000000000000000

01 0boooOoooooono
Table 1 Experimental results of right-wrong
evaluation.

oo
oooo oooooo oo0oooo |o0o0oooo
ooooo 55.91% 73.47% 26.53%
04260 03130 01130
50.79% 73.39% 26.61%
noooo 03870 02840 01030

02 000000000000
Table 2 Experimental results of automatic evaluation.

oooo BLEU | IMPACT | NIST | mWER | mPER

ooooo | 0.355 0.549 6.17 0.555 0.460
ooooo | o0.329 0.519 5.79 0.585 0.507

00000000 3,28500 4,17000000000
000000000000000000000000
0085000000000 40.39% = 5%g x 1000
00000000000000000 1,13700 2,958
000000000000000000000000
62500 1,35800000000000000000
000000000000000000 7330000
00000 40.25% = {5 x 10000000000
000000000000000000000000
0000000000000000
00000000000000000000000
00000000000000000000000 (1)
000000000000000000000000
000000000000000000000000
0000000000000 44000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
68.25%000000000000000000000
0000000000000000000000000
00000000000000000
00o00000000000000000000

L ——AKFiEDH Y
10 H - RFER L
0 . . . . . )
0 100 200 300 400 500 600 700 762
A7 —
09 00O00ooOoooo
Fig.9 Change of the effective translation rates.

FRRBRE (%)
58
\
\
\'\
<\
."i’
v
{
Ii\

03 0J0000ooooooooooo
Table 3 Effectiveness of proposed method in translation results.
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Fig.10 Details of five-grade evaluation in fluency.

2,500
2,000

# 1,500
= 1,000
500

0

BRTFEDHY
BRFERL
OSMT

1 2

4

ot

3
A it
0 11 Adequacy 0000 50000000
Fig.11 Details of five-grade evaluation in adequacy.

gooooooooooooooooooooooo
goooooocoooooooocoOooooooboo
gooooobooooooooboooooooo
OoooOoooosSMTOOOOOOOOOoOoOO
goooooooooooooboooooooboo
goooooooooooooobooooooDbooboo
goooooooooooooooooooobooo
00oo0o0o0ooo0ooooooo0ooooooooooo
00 0OOOO0OOOoOooboOovoooooooo
gooooooooooooooooooooooo
goooooocooooooobooOoooooooboo

gobooooooocoobooooooboooooo

387



00000000000 2010/3 Vol. J93-D No. 3

oooooooo

(1

(2]

3]

[4]

5]

6]

(7]

8]

9]

(10]

1]
2]
[13]
4]
[15]
[16]
7]

(18]

g ad

00 oOooooOoOoOoOoOoOoOoOOoooboobo«c00n0
gooooooooooooooooooooooon
O00000D0O0Ovol11, no.3, pp.69-95, July 2004.
gooooooooooooooooooobo«o0o0o
goooooooOoOoooOoOooooop ooooooo
vol.10, no.5, pp.75-92, Oct. 2003.

M. Sasayama, F. Ren, and S. Kuroiwa, “Automatic
super-function extraction for translation of spoken
dialogue,” Natural Language Processing and Knowl-
edge Engineering 2007, pp.141-148, Beijing, China,
Sept. 2007.

F.J. Och and H. Ney, “A Systematic comparison of
various statistical alignment models,” Computational
Linguistics, vol.29, no.1, pp.19-51, March 2003.

A. Stolcke, “SRILM - An extensible language model-
ing toolkit,” 7th International Conference on Spoken
Language Processing, pp.901-904, Denver, Colorado,
USA, Sept. 2002.

P. Koehn, H. Hoang, A. Birch, C. Callison-Burch, M.
Federico, N. Bertoldi, B. Cowan, W. Shen, C. Moran,
R. Zens, C. Dyer, O. Bojar, A. Constantin, and E.
Herbst, “Moses: Open source toolkit for statistical
machine translation,” Proc. ACL 2007, pp.177-180,
Prague, Czech Republic, June 2007.

D. Chiang, “Hierarchical phrase-based translation,”
Computational Linguistics, vol.33, no.2, pp.201-228,
June 2007.
gooooooooooooooo—00o000b0000
00oo00000ooooooon0n2o04.
gooooooooooooooooooo«gooog
o00o0oooooooooooooooobooooD O
000 D-111J vol.J85-D-I1, no.12, pp.1840-1852, Dec.
2002.

H. Echizen-ya and K. Araki, “Automatic evaluation
of machine translation based on recursive acquisition
of an intuitive common parts continuum,” Proc. 11th
Machine Translation Summit, pp.151-158, Copen-
hagen, Denmark, Sept. 2007.
goooooooooo«c0oooooooooooog
00000D 00000vol.38, no.4, pp.727-736, 1997.
gobooooooobooooooOoOoboooOooboooo
gooooooooooo0oooooO00O992.
W.ReedDOOOOODOOOODOOOOOOOOODOODO
0001994.
gobooooooooooooooOoooooooooo
0o0o0o00001996.

gooo0O0J.C. LeelOOOOOODOOOOOOOOOO
0000001987,
gooooooooooooo0ooooooooooooo
1980.

K.S. GilbertOOOOOOOO0O0OO0OO0OOOOOODODODODO
0001995.

00 0OO0O0oO0oO0ooooooooooooooooooo

388

0001994.

[19) O0O0D00O0O000000D000000D0001997.

[200 ODOODOOOOOODOOOOO 200/0000000
g0o000o0O000onoi996.

[21] DO0O0O0OO0O0OOOOOO0O100000000000O0O0O
JO000o0o00o00ooooi1960.

[22] E. Ong, K. Go, M. Morga, V. Nunez, and F.
Veto, “Extracting and using translation templates
in an example-based machine translation system,”
J. Research in Science, Computing, and Engineering,
vol.4, no.3, pp.83-100, 2007.

[23] C. Malavazos and S. Piperidis, “Application of ana-
logical modeling to example based machine transla-
tion,” Proc. Coling 2000, pp.516-522, Saarbiicken,
Germany, 2000.

[24] H.A. Giivenir and I. Cicekli, “Learning transla-
tion templates from examples,” Information Systems,
vol.23, no.6, pp.353-363, 1998.

O00 21060 2000090 2400000

od 0o oOooooo

O1900000000o0ooooon 21
poobooooooooooboooooo
goooooooooooooooonog
goooOoooooooooooooog
ooooooo

goo 0 Oboo

o3booooooooooogooo 8
goooooooooobooboboog 10
gooooooooooOoooooonoo

OOoo00000o000o0mooBooo
‘. ooooO0oooOoooOoooooood
ooooooOoooooOoooooooo

00000000000000000D000ACLOIEEE OO
ooo

oo 00 oOood

0570000000000 630000
! oooboooooooo0omooooo
g oo0oo0o0o0o0oO0000o00o0o0o0o0

- 000003000000 1000000
‘ € . 10000000000000000000
X 14000000000000000000

goooooooooooooobooooooOoobOoOoboOooooo
goooooooooooooboOoOoooooboobooooo
OO0O0O0ACLOIEEEOAAAIOOOOO




