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Participated tasks and
used techniques

Word-based Character—
Task PBSMT based RBMT+SPE |Reordering |Pivoting
PBSMT
en—ja v v
zh—ja v v v
JPCzh—ja 4 74 v v
JPCko—ja (4 v
HINDENen—hi v v
HINDENhi—ja v v v

PBSMT : Moses V.3, MGIZA++ v.0.7.0
RBMT : Commercial system
SPE : Statistical post editing by Moses




PBSMT setting

TM training data filtering out

> 100 words

ratio of word numbers is >4 or < 0.25
TM training and decoding

Moses V.3, MGIZA++ v. 0.7.0

LM training Implz order=6

Distortion limit

0 (JPCko-ja task)

6 (other tasks)



Reordering system (training data)

Input sentence

N-best parse (100)

Reordering system

K-best reordered sentences

>
<«

Alignment

Reranking (Kendall’s tau)

Parser

Berkeley parser
Original rule for en
Tuned rule for zh
(Stanford parser)

Reordering system

Rule based.

Deletion of articles (a, an and the) and
adding case markers (subj and obj) for
en-ja and en-hi tasks.

Deletion of case markers (M3, (&, %) for
zh-ja task.

Aligner

MGIZA++

Self-built post processor for GIZA++
outputs (A3.finals, lex.f2e and lex.e2f)

Output top ranked reordered sentence




Reordering system (dev devtest

and test data)

Input sentence

N-best parse (100)

Reordering system

K-best reordered sentences

Reranking (LM score)

Parser

Berkeley parser
Original rule for en
Tuned rule for zh
(Stanford parser)

Reordering system

Rule based.

Deletion of articles (a, an and the) and
adding case markers (subj and obj) for
en-ja and en-hi tasks.

Deletion of case markers (H3, (&, %) for
zh-ja task.

Reranking
Query command in Moses

Output top ranked reordered sentence




en-ja task and

HINDENen-hi task

Moses tokenizer for en
Indic NLP normalizer and tokenizer for hi

JUMAN for ja

Training corpus size

TM 1,502,767 (en-j

1,450,896 (en-

LM 3,824,408 (en-j

1,599,708 (en-

a) alignment score=0.08
ni) filter out 21,637 data
a) from en-ja and hi-ja tasks

ni) from en-hi and ja-hi tasks



zh-ja task and JPCzh-ja task

Stanford Chinese segmenter

plus self-built post processor for zh

JUMAN plus self-built post processor for ja
RBMT+SPE for JPCzh-ja task

Character base only for zh side

Merging of three outputs (word based SMT,
character based SMT and RBMT+SPE) by LM score



zh-ja task and JPCzh-ja task

* Training corpus size
TM 667,922 (zh-ja) zh-ja task data
995,385 (JPCzh-ja) JPCzh-ja task data
LM 3,680,815 (zh-ja) from zh-ja and
en-ja task data
4,186,284 (JPCzh-ja) from JPCzh-ja task and
NTCIR-10’s en-ja task data



JPCko-ja task

Mecab-ko for ko tokenizer

JUMAN for ja segmenter

Character base both for ko and ja side

Merging of two outputs (word based SMT and

character based SMT) by LM score

Handling of parentheses surrounding a number :

(1) delete paren. to ko side

(2) add paren. to ja side

(3) add paren. to ja side and delete them after
decoding



JPCko-ja task

* Training corpus size
TM 996,339 JPCko-ja task data
LM 5,186,284 from JPCko-ja, JPCzh-ja
and NTCIR-10’s en-ja task data



HINDENhi-ja task

 Four methods is conducted :
(1) Simple PBSMT (direct translation)
(2) Sentence level pivoting without reordering
(3) Sentence level pivoting with reordering
(4) Table level pivoting with reordering
e Userdictionary : 931 words (OOV in dev and test)
* Training corpus size for the method (1)
TM 149,743 hi-ja task data plus user dictionary
LM 406,766 hi-ja task data plus TED corpus




Sentence level pivoting

‘ hi \ hi
S

149,743

@4

Direct hi-ja corpus

\

1,450,896 (HINDEN hi-en)

1,450,896

3

Reordering

en-ja SMT

Pivoted corpus

}

I

Total TM training corpus

1,600,639




Table level pivoting

1,450,896 (HINDEN hi-en)

T

N
hi Moses

hi-en phrase table

hi-ja phrase table l :
M
(pivoted) erglng
l en-ja phrase table
Merging

en

hi-en reordering table

A

Merging

| hi-ja reordering table
(pivoted)

T

en-ja reordering table

hi-ja phrase table
(direct)

S \/’i Merging
ja

N
en Moses
1,502,767 (ASPEC en-ja) hi-ja reordering table
(direct)

e

@ Moses

149,743 (HINDEN hi-ja) 13



Phrase table pivoting

B(fle) = ) B(fIp) O(ple)
P
lex(fle) = ) lex(fIp) lex(ple)
P
Blelf) = ) B(elp) OIS
P

lex(elf) = ) lex(elp) lex(pIf)
p

filter out for
B(fle)d(elf) < 0.000001

f : source (hi)

e : target (ja)

p : pivot (en)



Phrase table merging

@, (fle) F,(f) + @4(fle) Fu(f)

D(fle) =

p : pivoted

d : direct

Fp : frequency in the pivoted corpus
Fd : frequency in the direct corpus



Pivoted reordering table orientation

foN\pe| m S d
m m S d
S S m S
d d S m

fp : source (hi) to pivot (en) orientation
pe : pivot (en) to target (ja) orientation
m : monotone

S : swap

d : discontinuous



Reordering table pivoting
m(f-e) =) {m(f-pm(p - e)+ s p)s(p - )
p
+ d(f - p)d(p — e)}/D
s> )= Y {m(f - p)s(p - €) +5(f > pm(p - ¢)
p
+d(f > p)s(p - e) +s(f > p)d(p — €)} /D

df— €)= ) {m(f > p)d(p - ) + d(f > p)m(p - &)} /D
p

D : normalizer suchthatm(f > e) + s(f > e)+d(f > e) =1



Reordering table merging

ap(f_) e) Fp(f) +ad(f_) e) Fd(f)

alf=>e) = F,(D+ Fa(D

a:{m]js|d}

p : pivoted

d : direct

Fp : frequency in the pivoted corpus
Fd : frequency in the direct corpus



Results of iterative reordering
(JPCzh-ja)

0.8790

0.8785 /
= 0.8780 //

S tau

Kendall

0.8775
/

0.8770

[teration



Results of iterative reordering

Task Iteration |Kendall's tau
en—ja 4 0.7659
zh—ja 4 0.9083
JPCzh—ja 8 0.8788
HINDENen—hi 4 0.8398




Evaluation result of system combination
(JPCzh-ja)

No. System BLEU RIBES
1|lword based SMT 42.07 82.91
2lchar based SMT 41.82 83.03
3IRBMT + SPE 41.61 82.42
41to combine 1 and 2 42.13 83.13
d|to combine 1, 2 and 3 42.42 83.16




Evaluated systems

Character—

Sentence

Task zzstem \;V;;cli\;_tl)_ased based RBMT+SPE |Reordering |level ;izlzr:zvel E:;Zﬂr:hes
' PBSMT pivoting g
en—ja 1 v v
zh—ja 1 v v v
JPCzh-ja | 4 L4 L4 L4
2 v v v
1 v v del
JPCko—ja 2 v v add & del
3 v v add
HINDENen~-hi 1 v v
1 v v v
HINDENhi—ja 2 4 L4 L4
3 v v
4 v




Evaluation results

(@] /'\ . g
= > v = < 25 3 B
Task o) — M s = = & o o*
2 m r < 3 2 g L a g
2 2 > S 2
en—ia 1| 3132 07599] 07467| 39000| 55250 ——— 4.02
~h-ia 1| 3975] 08437 07695 32500] 63750 ——— 3.94
| 1| 4105] 08270 07350] 35500 ———
JPCzh-ja 2| 4095| 08280 07451 39.000] 0V ——— 344
1| 7151 09447] 08664 -3.000 ———
JPCko-ja 2]  6878] 09411 08517 “_1  21.750 - 462
3] 6233 09271 08180| 21.750 456
HINDENen 1| 1175] o06719| 06508 0000 | 57.250 248 955
1 781 | 05793| 04681 ] 13.750 200
| 2 766 | 05860| 04731 10000 ———
HINDENhi : T oses T oanas ~~1 39.750 — 213
4 236 | 04402 | 03628 ——— ———




Evaluation results by JPO adequacy
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Conclusion

* Our translation techniques are effective
Iterative reordering
System combination
Pivoting with reordering
* Remaining issues
To improve parsing accuracy
To improve hi-ja and en-hi accuracy
To challenge MT for other Asian languages
(Indonesian, Thai, Viethamese, Mongolian, etc.)



