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Feedback Cleaning of Machine Translation Rules
Using Automatic Evaluation

KENJI IMAMURA,*t EIICHIRO SUMITAt and YUJI MATSUMOTO

When machine translation (MT) rules are automatically acquired from bilingual corpora,
incorrect/redundant rules are generated due to acquisition errors or translation variety in the
corpora. Such problematic rules cause implausible translations or increase ambiguity. As a
new countermeasure to this problem, we propose a feedback cleaning method using automatic
evaluation of MT quality, which removes incorrect/redundant rules as a way to increase the
evaluation score. BLEU is utilized for the automatic evaluation. The hill-climbing algorithm,
which involves features of this task, is applied to searching for the optimal combination of
rules. Our method can improve MT quality without considering various parameters of an

MT engine. Our experiments show that MT quality considerably improves than previous
methods.
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1 VP Xyp at Yyp = Y oXx ((present, conference) ...)
2 VP Xyp at Yyp = Y oOox ((stay, hotel), (arrive, p.m) ...)
3 VP Xyp at Yyp = Yo X ((look, it) ...)
4 NP Xyp at Yyp = Yo x ((man, front desk) ...)

02 HPATOOOODDOODOODODD ‘e’ 000000
Fig.2 Example of HPAT transfer rules that include prepositon ‘at’.
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01 0000OO0O0OO00oOoDOoOoOoooooo
Fig.1 Structure of feedback cleaning.
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static: Coyq, 000000

Ryase, 00 0000000000000 O0O0O0OO0OOOOO0DOOOOD

R, 0000000000 Rpase 000000
S[r],00 r 000000000

Dociter, 00000000000000000000000

procedure CLEAN-RULESET ()
R < Rpase
repeat
Riter — R
Rremove «— 0
score;ter +— SET-TRANSLATION()
for each r in Rjie, do
if S[r] # 0 then
R «— Rijter — {r}

S[r00D00000D00 T 000
Doclr] < Dociter 00 Tlr] 00000000
00000 contriblr] « score;ter — BLEU-SCORE(Doc|r])

if contrib[r] < 0 then Ryemove O 7 000

end
R — Riter — Rremove
until Ryemove = 0

function SET-TRANSLATION () returns 0000000 ROOODOODODOOOO0OO0OO BLEUOOO

Dociter — D

for each r in Rpase do S[r] < 0 end

for each s in C.yq; do
sO0O000000O0 ¢t00D0

s00000D0D00D0O0000000D R[sjO00OOO
for each r in R[s] do s 0 S[r] 00000 end

Dociter 0 t 00000
end
return BLEU-SCORE(Doc;ter)

03 O0O0O0ooooooooooooobooo
Fig.3 Feedback cleaning algorithm.
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\ \ \ Table 1 Corpus size.
ooo ooo
0oo goooo oo oo gooo
DSED ooo goooood oo 149,882
ooo ooooo 868,087 984,197
ooo oog oooooo 11,288 17,575
/_L\ /_L\ /_L\ gooood oo 10,145
//,l_\\ > N N ooooo 59,533 67,554
() 0oo 0oo 0oo oooooo 4,013 4,986
0ooo Qooooy boooz Eoooos ooooooo oo 10,150
oooooo
Louuan) [ v v 0oooo 59,232 67,193
DOo0000D|pooO0O00D|poooo0nO gooooo 4,030 5,040
oooo

oooooo

ooooo l l l

ooooo

(oo

04 0D0000O0O0000O0DO30000000DD0O0O0O0O0O
Fig.4 Structure of cross-cleaning (in the case of three-
fold cross-cleaning).

goboooooodooooooboooooooo
gobooooooboooooooon
goooooooooboooooboooooooo
0O (5)00000000DOo0oOUOooOoooOn
(4)00000000O0OO0OOOUODUDODOOUOOO
000000000 o0oU0ooooooO (5)bo0Do
gooooooooooooooooooooooon
goooboooooooooooboooooooo
goobooboooooooooooooobooDbo
goooobooooooooooooooooooon
gooobooobooooooooooooooooon
ooooooboooooocooooooonro
gobooboooooooooooocooooooo
goooooooobooooooobooOooooo
gooobooooooooooobooooonoooon
goooooooooboooooo

6. O O

ooooooooooooooboboobooooo
gobooooboooobooooboelonoooonon
gobooobe200000000000O0O0OOC
gooooooooooooooobooobooooooo
goooboooocdobobo e3bb0oooboooooon
gooooooooooooobooooooooo
gooooboboooooooooe4d0n0n0nOnOOO

Y 0300000000000000000000000000
000000 10000000000000000 (5)00
goooo0oOooooooOoOoOooooo

O0o00Oooooo
6.1 0D O0OO
6.1.1 0OODOO
00000000000 O0ATROODOOODOO
oo O0pooo0000000o0ooooonon
000 00000000001 0000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000105588 000000
6.1.2 0000
0000000000 2000000000
(1) 0O0OO0OO0OD0O00 BLEUOOO
O0D00000000O0BLEUOODOOODOOD
00000000000000000000000
01000000
(2) 0DOOO
000000000000000000 51000
000000000000000000 10000
00000000000000000000000
0000000000000 0000000000
00000000000 100000000000
00000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000 -0000

oooo = 00000 (1)
6.2 ODUO00OO0OOOOCODOOOOOCOOOOOOO
oono

bootoooooooooooooooooooo
gbobooOooooooooooboooooooobooo
gooooooooOo sbOb0ObobOboOobooobooono

Y 0OoD 2000000000000000000



120k

U S
032} RR /Y ABLEUZ D7

BLEUX 7

7 A M3—/XXBLEUX O7 |90k
>

o2l — . . . . . g0k
0 1 2 3 4 5 6 7 8 9
R L E#

05 0O00O000O00D0COOOOOOOOOOOOOOODOO

0000 BLEUOOO/O0000OD

Fig.5 Relationship between number of iterations and
BLEU scores/number of rules.
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02 000D0D00O0OO0oOOoOooOOo
Table 2 Translation quality vs. cleaning methods.

oooo oooo
oooood gooooooo X2|]D ooooooo gooooooo
oooooo
ooo 105,588 26,053 1,499 99,368 82,462
JO00ooooo BLEUOOO 0.232 0.234 0.157 0.244 0.277
oooo +2.35% —5.88% +5.69% +11.18%
oooo 87 119 79 107
ooooo 348 242 381 353
(0ooo) (257) (114) (266) (234)
oooo 75 149 50 50
oo oooooo ooooooooooooooo
oooo oooooo ooooooo 00000000 oo
1 3 NP the admission Xy ((fee) ...)
ooo What is the admission fee?
oooood goooooooooo
oooooo 0oooooooo0oog
2 44 VP include Xyp X'00 g ((taz) (gas) ...)
ooo Does it include taz?
oooood goooooooooo
oooooo 000000000000
3 7 S please Xyp = X O0O0O0O0OOoadO ((send) (receive) ...)
ooo Please cash this traveller’s check.
oooood goooooooooooooooooboooooo
oooooo 000000000000000000D00000
4 710 S could you Xyp = X'0oooo ((check) (find) ...)
ooo Could you tell me how to fill in this form?
oooood goooooooooooooooo
oooooo 000000000000000000000
ooo Could you give me a hand for a second?
oooood goooooooooooo
oooooo 0oooooo0o0oo0on

06 0D000D0OO0O0OOOODUOOODUOODODODDODODOOOODOOO
Fig.6 Example of removed rules by feedback cleaning using evaluation corpus.
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