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Motivation

Hierarchical phrase-based model limit
Rule length limit (10)
Variables limit (2)
Glue rules
Long-term reordering

Linguistic features (Japanese)
subject — object — verb structure
auxiliary words
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Verb Case Frame

Deep verb case frame
Verb

attribute

Subject = Object Time Location  ......

Specific to Japanese explicit case frame
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Verb Case Frame

- Deep verb case frame between paralleled sentences in two
languages
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Verb Case Frame

- Deep case frame to shallow case frame for Japanese

Agent  Time Object Goal Tool Verb
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Method

- Case Frame Rule extraction

- Obtain case frame rules from paralleled sentences with word
alignments

- Transforming to SCFG

- Transform case frame rules into hiero rules.
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Method

- Case Frame Rule extraction

- examples of case frame rules

 Lexical rule

(77) ®h 2Z (X, R4

e Reordering rule

(x1:77) (x2: BFf) (x3:7) (x4:¥T) (x5: T) iE>T 17& £ (NULL), x2x1 x53% x3 x4



Method
- Transforming to SCFG
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(a) the example of phrase rule transformation
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(b) the example of reordering rule transformation
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Experiment

- Experiment data

- CWMT 2011 Japanese-Chinese Corpus (sentence pairs)
- Training data: 280 thousand
- Development data: 500
- Testing data: 900

- ASPEC-JC Corpus (sentence pairs)
- Training data: 680 thousand

- Development data: 2090
- Testing data: 1800



Experiment

- System

- exp1: Strong hierarchical phrase-based system (baseline)

- exp2: exp1 with case frame rules

- exp3: exp1 with manually case frame rules

- Variables in rule are without distinction during decoding



Experiment

Experiment result

system system CWMT ASPEC
# of Rules BLEU(%) # of Rules BLEU(%)
exp1 baseline 14.7M 28.05 215.67M 2717
exp2 exp1+cfr | 14.7M+0.71M 28.36 215.67+7.21M 27.48
exp3 exp1+cfr / 28.65 / 27.63




Experiment

- Examples

Reference: --- (7 BU{E IE 7€ 347 b 89 34> LFE A0 1EBE Aldk vpik 8% 285 A B F00 3181 -
Baseline: --- FI7E 3E47 b 19 Wik TF2 4 FF B 3000 3FR) 58 69 R A5 59 Al Tk 1 .

Hiero+CaseRule: --- [T HUFE #47 Pk TR Tk FR 3 R 5 @9 585 485 1) Al .

=z = == -
Input: BIfE BT o O —f TH & FRHT| [TH £% stE@ © ik » ZF © HR 23 T& af |
1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 17 18 19 20

11 21

77 4
transformed case rule X -> ( X W T, [ 7 X ) is applied in span [1, 8]

transformed case rule X -> ( X & 17z, Fik X)) isapplied in span [9, 20]



Experiment

Examples

Reference L7t iy E—20 i ficifs A040 X B 1y BRBe /9 DO B9 Aol /Y 23 52 BRI IG5 /Y RED AN Kk
Baseline b5t U gt AFHN IX B PR B Ay DXHER BRyy Hul i @i 30 B0y kS5 B9 BB A KP

Hiero+CFR  po0 fiiF @it AB5MX B ERE s Xk 57 Fhuls R #— 38m 7 B IRSS19RE D 1 AKE
LR T, & 51 Moy K RO, Wlugl=gfkilhy 4 RKig ERE > 5 —0) 23 & B LT ERYE—EAQ) MR L RkE & JHiy

transformed case rule X-> (X1 X2 X3 18 U T X1 @i X3 X2) is applied in span [1, 17]
transformed case rule X-> (X @& 71z, 8@ T X)is applied in span [18, 23]
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Conclusion

This paper presented an approach to improve HPB model
systems by augmenting the SCFG with Japanese CFRs.

The CF are used to introduce new linguistically sensible
hypotheses into the translation search space while

maintaining the Hiero robustness qualities and avoiding
computational explosions.

We obtain significant improvements over a strong HPB
baseline in the Japanese-to-Chinese task.



Future work

- Soft/hard constraints on case frame rule matching

- Challenge to resolve the problem of tense and aspect etc.
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