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Statistical Machine Translation
Based on Syntactic Transfer with Phrases

KENJI IMAMURA,#¢ HIDEO OKUMA®82 and EIICHIRO SUMITA85

This paper presents a practical approach to statistical machine translation (SMT) based
on syntactic transfer. Conventionally, phrase-based SMT generates an output sentence by
combining phrase (multi-word sequence) translation and phrase reordering without syntax.
On the other hand, SMT based on tree-to-tree mapping, which involves syntactic information,
is theoretical, so its features remain unclear from the point of a practical system. The SMT
proposed in this paper translates phrases with hierarchical reordering based on the bilingual

parse tree.

In our experiments, the best translation was obtaind when both phrases and

syntactic information were used for the translation process.
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Fig.1 Example of translation process (Japanese-to-English) by Syntactic Transfer.
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Fig.2 Example of tables for Syntactic-transfer-based Translation Model.
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Fig.3 Example of phrase alignment.
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Table 1 Extracted phrases from Fig. 3.

oo ooo oo

1 NOUN — oo NN — bus

2 NP — oo NP — the bus

3 NUM — 12 CD — 12

4 NOUN — O NN — o’clock

5 NP — 120 NP — 12 o’clock

6 P — O IN — at

7 PP — 120 O PP — at 12 o’clock

8 \ — ] VB — leave

9 VP — 120 O 0O VP — leave at 12 o’clock
10 S — 000 120 00000 sQ — will the bus leave at 12 o’clock
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Fig.4 Example of decoding.
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Table 3 Translation quality (Japanese-to-English) by automatic evaluation.
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Table 4 Translation quality (Japanese-to-English) by subjective evaluation.
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Fig.5 Subjective evaluation according to parsing success/failure with
BTEC/FULL corpus (in proposed method with phrases).
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oo oo gooooooooooooooo
1 goooooooobooooood

oooooD A | Do you accept traveler’s checks?

gooooo A Do you accept traveler’s checks?

Pharaoh D Shall we’ll pay by traveler’s checks?
2 ooooooooooo

oooooD A | The light doesn’t work.

ooooooD A | The light doesn’t work.

Pharaoh C Has the light doesn’t work.

3 gopooooooooooooooboooo
gooooo D | The dinners in the cabin.
oooooo B I'd like to have dinner with me in the cabin.
Pharaoh B But I want to eat dinner on this cabin.
4 oooooooooog
gooooo A I'd like to go fishing.
ooooooD D | Small change please.
Pharaoh A | I'd like to go fishing.
5 goooooooooooooobo
oooooD A | Please remember to call me tomorrow.
gooooo D Please forget to call me tomorrow.
A

Pharaoh

Please remember to call me tomorrow.

0 6 BTEC/FULLOOOOOOO0OOOOO
Fig.6 Translation examples according to the systems trained by BTEC/FULL set.
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