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Motivation

- Hierarchical phrase-based model limit
- rule length limit (10)
- variables limit (2)
- glue rules

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

- Verb case frame is similar with dependency relation
Verb
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subject object time location e tool

- Specific to Japanese
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D
Method

- Case frame constraints on hierarchical phrase-
based rules (CF-HPBs)

- Case Frame Rules (CF-Rs)

- Decoding
- Chunk-based Dependency Tree to String
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- Hierarchical phrase-based rule constraints
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- Variables is meaningless and can not capture linguistic information
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- Hierarchical phrase-based rule constraints
X1 is forbidden
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- Variables are constraints to the inside of each case chunk
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Method

- Case Frame Rules

E2T 7& FY

hiEX 4B W & %TE FT BT
TTUme e S

s% w0 R 2w £

- Each child chunk is generalized as an variables softly

- head chunk (root) remains to be word level



Method

- Case Frame Rules
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- Case Frame Rules
[3,3] [5,5]
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span  [1,1] [0,0] [4,5] [5,0] 2,2]
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- Case Frame Rules (001,001} {0,0,0,1,0,0,0}
[3,3] [5,5]
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span  [1,1] [0,0] [4,5] [5,6] [2,2]

pOSition {09091)1)1)1)1} {]‘307171)]‘)1,171} {07030917090’1} {09090707070)0} {0)0)1717071)1}
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- Case Frame Rules (0,0,1,1,001}  {0,0,0,1,0,0,0}
[3,3] [5,5]

E-ST ﬁ% EX ]

4!%

Fh ZE (& <H w® % ZEE FT B T
span [1,1] 10,0] [4,3] [5,0] 2,2]
position {0,0,1,1,1,1,1} {1,0,1,1,1,1,1,1}  {0,0,0,1,0,0,1} {0,0,0,0,0,0,0} {0,0,1,1,0,1,1}

rank 5 6 2 0 4



Method

- Case Frame Rules -
- Ao NE

i
P
St
<l

‘!

ARG
Ilui\\\ N
g

d =

18

A

Fh E (L 4 H K Z#_ %
1 b
S N \ 4 N S -~
\ \ U4 \ .I S, \} ’,ﬂ
N 7 - \}
R s AN RN ™ ) J"’
KW N N . Y, \ I
bject™ " tim bj W |
Su jeC 0 time 0] jeCt . ,' atlo Ny too
S \\ \\LI “ :
7 S
PN AN \\ ,P‘< N v N
4 SO PR \ ~ \l ~
Pl AN AN Poad ,’ N N “ 1 S
V4 AAAN - N N
’, LN -~ ’ S S ] N
’ LN - \ ~ 1 ~
R4 e Pad ! S N S
N » *J-Lii

>
o
=
&
o
(H
=
Mt

X->{(X1:subject) (X2:time) (X3:0bject) (X4:location) (X5:tool) T 1T& F9,
X2 X1 X5 j% X3 & X4}
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- Decoding
- Chunk-based Dependency Tree
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- Decoding
- Chunk-based Dependency Tree
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X->{(X1:Subject) T < /NP, X1 KA}
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- Decoding
- Chunk-based Dependency Tree
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CF-Rs
X->{(X1:NP) (X2:Location)B & 2 TULV5/V, X1 BHfE X2}
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Experiment

- Experiment data

- CWMT 2011 Japanese-Chinese Corpus
- Training data: 280k

- Development data: 500

- Testing data: 900

- Baseline system
- In-house hierarchical phrase-based system (hiero-re)
- Dependency tree to string system (dep2str)



Experiment

- Experiment result

system

dep2str




Experiment

- Example

subject

= iR Eoiz|m B B 0 & (< KL ARE ERELA—0 2R &ﬁw]rg%w EXD BH EKE %S0

+
= N

ours | JLHT THEUR | ZRANX B R EE ﬁ?zua Dk By Hhuls ROEBE (28 e 1| BT RS RIRE ST R ZKSF
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Conclusion

- Case frame is useful to reduce redundant hierarchical
phrase rules, and to ensure the linguistic derivation

- Case frame rules can capture the reordering information
iInstead of the glue rules

- Chunk-based dependency tree can be used to guide the
derivation process without limitation of lexicalization (lots
of auxiliary word)
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Future Work

- Noun case frame may be meaningful

- Consider the relation between hard constraints and soft
constraints



Thanks for your attention



