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Introduction

• The Penn Chinese Treebank (CTB)

• A factored-model statistical parser for it shows the implications of
differences between Wall Street Journal (WSJ) and CTB.

• Parse errors

• Difficult ambiguities inhenrent in Chinese Grammer

• Treebank-derived CFG : more linguistic ambiguities, genuine and 
artificial.

• Corpus-based statistical parsing : leading technique to deal with it, 
using the WSJ section of the English Penn Treebank (ETB).

• Different in Chinese : linguistic, tree-structure



Introduction

• Translation difficulty

• A richer set of Chinese grammatical relations between words

• apply the log probability of the phrase orientation classifier as an 
extra feature in a phrase-based MT system

• Chinese grammatical relations : useful for other NLP tasks.

• Major factor in the difficulty of MT from Chinese to English : 
Structural differences including 

--the ordering of head nouns and relative clauses

--the ordering of prepositional phrases and the heads they modify.
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Grammatical Relations

• Chinese grammatical relations : designed to be very similar to 
the Stanford English typed dependencies

• Chinese specific structures

--e.g. the usage of 的(DE) : lead to different English translations

--cpm (DE as complementizer) or assm (DE as associative marker)

• The typed dependencies

--annotate these Chinese specific relations

--not provide a mapping onto how they are translated into English.



Grammatical Relations

• Comparison with English

• Chinese has more nn, punct, nsubj, rcmod, dobj, advmod, conj, 
nummod, attr, tmod, and ccomp

• English uses more pobj, det, prep, amod, cc, cop, and xsubj,

• Due to grammatical differences between Chinese and English

• E.g. some determiners in English are not mandatory in Chinese

�进出口/import and export总额/total value

The total value of imports and exports







Grammatical Relations

• another difference : e.g.

--English uses adjectives (amod) to modify a noun

--Chinese can use noun compounds

西藏/Tibet�� 金融/finance体制�/system� 改革/reform

the reform in Tibet ’s financial system



Grammatical Relations

• More specific examples such as:

--prep and pobj : English has much more uses of prep and pobj

--九七/1997� 之后/after

after 1997

--cc and punct : The Chinese sentences contain more punctuation 
(punct) while the English translation has more conjunctions

--这些/these 城市/city 社会/social 经济/economic 发展/development 迅
速/rapid ， 地方/local 经济/economic 实力/strength 明显/clearly 增强
/enhance

In these municipalities the social and economic development has 
been rapid, and the local economic strength has clearly been enhanced。



Grammatical Relations

• 3 salient linhuistic differences between English and Chinese :

--CH. makes less use of function words and morphology than EN.

--EN. is left-headed and right-branching, CH. is more mixed.

--subject pro-drop



Grammatical Relations

• Tree-Structural Differences between English and Chinese Treebanks. 

• CTB annotation – Government-Binding (GB) theory

• 2 differences :

--requires phrasal projection of all categories

particularly prominent with NPs: CTB adj.-noun mod.

--disdinguishes between levels of adjunction and complementation

made only for VP

• The CTB has fewer types than ETB of equivalent size and has lower
branching factor.



Grammatical Relations

• The Penn Chinese TreeBank : Phrase structure annotation of a 
large corpus

• to improve speed while ensuring annotation quality

• proven to be a crucial resource in the recent success of English 
Part-Of-Speech (POS) taggers and parsers

• Data : mostly newswire and magazine articles from Xinhua 
newswire, Hong Kong news and the Sinorama magazine

• The structure of the original articles : maintained
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Models

• Factored Parsing model

• Combining two independent parses : 

--maximum likelihood estimated (MLE) PCFG model

--constituent-free dependency parse 

• Offers the prospect of increased flexibility in tuning the individual 
parse models. 

• Focus : to refine the PCFG model via stepwise refinements
informed by major observed ambiguity classes.



Models

• Discriminative Recording Model in phrase-based systems

• use linear distance as the cost for phrase movements

• Disadvantage : insensitivity to the content of the words or phrases.

• Data sparseness can make estimation less reliable.

• Phrase Orientation Classifier : build up the target language (EN) 
translation from left to right. 

• Predicts the start position of the next phrase in the source sentence.

• Path Features Using Typed Dependencies

• Feature : two words at positions p and q in the Chinese sentence (p < 
q), the shortest path concatenate all the relations on the path
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Results and conclusions

• Chinese typed dependencies with information about grammatical 
relations between words

--to build path features

--to improve a phrase orientation classifier.

• apply the log probability as an additional feature in a phrase-
based MT system

• typed dependencies on the source side : informative for the 
reordering component in a phrase-based system



Results and conclusions

• An encouraging for the use of detailed error analysis followed by
focused tree structure enhancements to improved parser
performance.

• Two limitations :

--error types are rare in Treebank data.

--common error types : not the result of shortcomings

major sources of error for the parse : coordination scoping
ambiguity (in ETB) and N/V tag ambiguity (for CH.).
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