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Abstract 

Aim of the present research is to develop parsing schemes for natural language sen-

tences. Parsed corpus is essential for various natural language processing (NLP) 

activities, but its availability cannot be guaranteed for most of the languages. Fur-

thermore, development of parsed corpus or parser is not an easy task using tradi-

tional approaches, viz. rule-based and statistical. This is because success of these 

approaches almost invariably demands a huge amount of computational resources 

that are not typically available for most of the natural languages. We feel that 

example-based (EB) approaches can serve as suitable alternatives at this juncture. 

The major advantage of these approaches is that their demand on computational 

resources is much less in comparison with the traditional approaches, yet EB ap-

proaches are useful in developing robust techniques as is envisaged in many areas 

of artificial intelligence, NLP in particular. In this work we have pursued following 

two aspects of example-based parsing: 

Bilingual Parsing. In this methodology a sentence is parsed using the parse of its 

parallel sentence. While projecting the syntactic relations from one langauge to 

another, we have considered similarities as well as dissimilarities between the two 

languages. Hence we are able to develop generalized schemes that can work on a 

wide variety of source-target language pairs. We have developed parsing schemes 

for simple as well as complex sentences. 
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Monolingual Parsing. In this scheme a sentence is parsed using the parse knowl-

edge of examples of the same language. We have developed schemes for parsing 

sentences of a language by acquiring appropriate knowledge from a parsed exam-

ple base of the same language. In this work we have devised ways to take care of 

various problems, such as unknown words, free word order property, morphological 

variations, effectively. 

We have developed both these schemes in a generalized way with minimal de-

pendence on linguistic knowledge so that the schemes developed can be used across 

a wide spectrum of languages. In this work we have done a thorough case-study on 

Hindi. For nitty-gritty details of the parsing schemes, where linguistic details are 

inevitable, we have considered English and Hindi as the source and target language, 

respectively. In this work we have chosen link grammar as the underlying grammar 

for representing the parse of sentences. One fundamental requirement therefore is 

a link grammar for languages under consideration. Since, no such grammar exists 

for Hindi, we have developed a link grammar for Hindi. For this task also we follow 

example-based approach. 

Development of Hindi Link Grammar. Instead of developing the link grammar for 

Hindi from scratch, in this work we have made appropriate modifications in the 

English link grammar to suit the requirements of the Hindi grammar. We have 

shown how English links can be adapted for Hindi by taking care of its various 

grammatical nuances (e.g. free word order, noun and verb morphology, influence of 

subject/object on verb morphology) that make Hindi grammar distinctly different 

from English. 

The parsing schemes developed in this work have been implemented, and tested 

on a reasonably sized example base. Still we have been able to demonstrate clearly 

the efficacy of these schemes. We feel that our research will pave the way for quick 

development of parsers for other languages. 



Contents 

Certificate 

Acknowledgements 	 iii 

Abstract 

List of Figures 	 xi 

List of Tables 	 xv 

1 Introduction 1 

1.1 Motivation 	  2 

1.2 The Proposed Approach 	  5 

1.2.1 	Choosing an Appropriate Grammatical Formalism 	 8 

1.3 Description of the Work Done 	  11 

1.3.1 	Organization of the Thesis 	  12 

1.3.2 	Implementation and Evaluation 	  16 

2 Hindi Link Grammar 19 

2.1 English Link Parser 	  20 

2.2 Word Order 	  23 

vii 



viii 	 CONTENTS 

0 

2.2.1 Effects on Links 	  25 

2.3 Noun Phrases 	  26 

2.3.1 English Noun Phrases and Links 	  27 

2.3.2 Hindi Noun Phrases and Links 	  28 

2.4 Verb Phrases 	  34 

2.4.1 Study of English and Hindi Verb Phrases 	  35 

2.4.2 Verb Phrase Links 	  36 

2.4.3 Complex and Compound Verbs 	  40 

2.5 Linking Subject/Object with Verb 	  44 

2.5.1 Dependence of Verb Morphology on Subject/Object 	 44 

2.5.2 Subject/Object-Verb Links 	  46 

2.6 Subordinate Clauses 	  48 

2.6.1 General Linking Scheme for Hindi Complex Sentences 	 49 

2.6.2 Noun Clause and its Links 	  51 

2.6.3 Adverb Clause and its Links 	  54 

2.6.4 Adjective Clause and its Links 	  55 

2.7 Cross-Linking 	  59 

2.7.1 Phrase Swapping 	  65 

2.8 Concluding Remarks 	  67 

3 Bilingual Parsing: Projecting Clausal Links 	 71 

3.1 pDCA over Inadequacy of DCA 	  73 

3.1.1 The pseudo-Direct Correspondence Assumption 	  77 

3.2 The pseudo-Direct Projection Algorithm 	  81 

3.3 Parser for Hindi: A Case Study 	  84 

3.3.1 Identification of Phrases and Head Words 	  85 

	

3.3.2 The Rule Set   90 

3.3.3 Morphological Analysis 	  93 

3.4 Experimental Setup and Results 	  97 



CONTENTS ix 

3.5 

3.6 

3.4.1 	Illustrations 	  

3.4.2 	Experimental Results 	  

pDPA for Compound and Complex Sentences 	  

3.5.1 	Extending pDPA to Parse Compound Sentences 	 

3.5.2 	Inadequacy of pDPA for Complex Sentences 	  

Concluding Remarks 	  

99 

102 

105 

105 

106 

108 

4 Bilingual Parsing: Projecting Conjunctive Links 111 

4.1 The Overall Scheme 	  113 

4.1.1 	Identifying Complex Sentence 	  114 

4.1.2 	Identification of Clauses 	  120 

4.1.3 	The Algorithm 	  133 

4.2 Projecting Links to Hindi Sentence 	  134 

4.2.1 	ParseComplexl() 	  136 

4.2.2 	ParseComplex2() 	  138 

4.3 Results and Discussions 	  142 

4.3.1 	Examples 	  143 

4.3.2 	Experimental Results 	  151 

4.4 Concluding Remarks 	  154 

5 Monolingual Parsing 155 

5.1 Knowledge Elicitation 	  158 

5.1.1 	EB Link Dictionary 	  160 

5.1.2 	Phrase Templates 	  165 

5.2 The Parsing Algorithm 	  172 

5.2.1 	An Illustration 	  175 

5.3 Handling Unknown Words 	  177 

5.3.1 	Unknown Category Words 	  178 

5.3.2 	New Words 	  182 



X 	 CONTENTS 

5.3.3 An Example 	  186 

5.4 Handling Free Word Order Languages 	  187 

5.5 Handling Inflectionally Rich Languages 	  190 

5.5.1 Stemming Various Words 	  193 

5.5.2 Assigning Links to New Words 	  200 

5.6 Overview of the Monolingual Parsing Scheme 	  204 

5.7 Results and Discussions 	  205 

5.7.1 English Results 	  205 

5.7.2 Hindi Results 	  208 

5.8 Concluding Remarks 	  212 

6 Discussions and Conclusion 	 213 

6.1 Summarization of the Work 	  217 

6.2 Possible Extensions 	  219 

Bibliography 	 223 

A Hindi Links 	 239 

B Hindi Suffix Paradigms 	 243 

About the Author 	 253 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

