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Dis-embedding relative clauses:

Conversion from passive to active voice:

Separation of subordinated clauses:

Lexical simpli cation:



1.1 The Objectives of this Thesis

1.2 What use is Syntactic Simpli cation?




Table 1.1. Summary of comprehension tests on deaf students (Quigley et al., 1977)

1.2.1 Syntax and Deafness



1.2.2 Syntax and Aphasia



Table 1.2. Summary of comprehension tests on aphasics (Caplan, 1992)

1.2.3 Working Memory and Reading Levels



1.2.4 Assisting other NLP Applications

1.3 Some Related Fields

1.3.1 Controlled Generation



1.3.2 Text Summarisation









1.4 Previous attempts at Text Simpli cation

1.4.1 Summary of Chandrasekar et al.'s Work



1.4.2 Summary of the PSET project



Figure 1.1. The structure matched by the pattern (S (?a) (S (?b) (S (?c))))



1.5 My Approach to Text Simpli cation






1.6 Theories of Discourse

1.6.1 Centering









1.6.2 Salience



1.6.3 Rbhetorical Structure Theory




The Concession Relation




Figure 1.2. Arhetorical structure tree (N and S refer to the nucleus and satellite of the relation)

1.7 Some Useful Tools and Resources



Figure 1.3. Two senses of dog in the WordNet hierarchy

1.7.1 WordNet




1.72 LTTTT




1.8 An Outline of this Thesis






2.1 The Functions of the Three Modules

2.1.1 Analysis

Input

- Analysis = Transformation (== Regeneration
| Text Segmentation Simpli cation Rules Sentence Order
| Noun Chunking Transformation Order Cue Words
] Pronoun Resolution Referring Expressions
| Clause & Appositive Identi cation Determiner Choice
| Clause & Appositive Attachment Anaphoric Links
Output

Figure 2.1. An architecture for a text simpli cation system






2.1.2 Transformation

2.1.3 Regeneration



2.2 Internal Representations



2.3 Extending my Architecture



Syntactic Simpli cation

Transformation

Simpli cation Rules
Transformation Order

Analysis

Text Segmentation
Noun Chunking
Pronoun Resolution
Clause & Appositive Identi cation
Clause & Appositive Attachment

Regeneration

Sentence Order
Cue Words

Referring Expressions
Determiner Choice

Anaphoric Links

Output

Synonym Substitution Paraphrasing

Word Sense Disambiguation Word Sense Disambiguation
Thesaurus Lookup Dictionary Lookup

Lexical Simpli cation

Figure 2.2. Incorporating lexical simpli cation into my ar chitecture

2.4 Comparing NLP Architectures

2.4.1 Text Summarisation






2.4.2 Natural Language Generation






3.1 Resolving Third-Person Pronouns






3.1.1 The Algorithm

Resolve third-person pronouns

3.1.2 Extracting GRs by Pattern Matching



Figure 3.1. Grammatical relation hierarchy (from Briscoe et al. (2002))




Failure to do this will continue to place a disproportionate burden on Fulton taxpayers.

Figure 3.2. Example sentence and GRs from the Carroll et al. (1999a) evaluation corpus.



Table 3.1. Evaluation of grammatical relation extraction




Table 3.2. Evaluation of grammatical function extraction

3.1.3 Agreement Features



3.1.4 Inferring Agreement Values



3.1.5 Syntax Filters



3.1.6 Salience

3.1.7 The Corpus




Table 3.3. Salience factors and weights (Lappin and Leass, 1994)

3.1.8 Methodology



Table 3.4. Number of 3 person and relative pronouns in my corpus




3.1.9 Evaluation



Table 3.5. Results for third person pronouns — Accuracy is reported as Eval-Absolute / Eval-Salience




3.1.10 A Note on the Pleonastic "It'



3.2 Deciding Relative Clause Attachment



3.2.1 Agreement Filter

3.2.2 Syntactic Filter




Table 3.6. Agreement values for relative pronouns

3.2.3 Salience

3.2.4 Evaluation



Table 3.7. Accuracy results for salience-based relative pronoun resolution

3.2.5 A Machine Learning Approach to Relative Clause Attaeht




Table 3.8. List of binary features for deciding relative clause attachment




Table 3.9. Probability of the preposition selecting for local attachment (for who and which
clauses)— Derived from the Penn WSJ Treebank.



Table 3.10. Accuracy results for the machine learning approach to relative clause attachment

3.2.6 Interpreting these Results



Table 3.11. Comparison of my salience-based approach to relative-pronoun resolution with
my machine-learning approach and the Briscoe and Carroll (1995) parser.

3.3 Deciding Clause Boundaries



3.3.1 Non-Restrictive Relative Clauses

Decide-Non-Restrictive-RC-Boundaries




3.3.2 Restrictive Relative Clauses



Decide-Restrictive-RC-Boundaries

3.3.3 Evaluation



Table 3.12. Evaluation of clause boundary algorithm on the Penn WSJ Treebank

3.4 Marking up Appositives

3.4.1 What is Apposition



Table 3.13. Evaluation of clause boundary algorithm on CoNLLO01 Task

3.4.2 ldentifying Appositive Boundaries






Table 3.14. Accuracy results for appositive identi cation using the Penn WSJ Treebank



Table 3.15. Accuracy results for ambiguous appositive attachment

3.4.3 Deciding Appositive Attachment

Syntactic Filter

3.5 Marking-up Conjoined Clauses



3.5.1 Pre x Conjunctions

3.5.2 In x Conjunctions



Table 3.16. Accuracy results for conjoined clause identi ¢ ation

3.6 A Holistic Evaluation



3.7 Discussion










4.1 Simpli cation Rules

4.1.1 Conjoined Clauses




4.1.2 Relative Clauses



4.1.3 Appositive Phrases



4.2 The Interface between Transformation and Regeneration



Table 4.1. Rhetorical relations triggered by conjunctions

4.2.1 The List of Rhetorical Relations Used



4.2.2 A Note on My Use of RST



4.3 Deciding Transformation Order



Original Sentence:

Simpli ed Sentences:

Figure 4.1. Left-to-right simpli cation and depth- rst tr ee traversal




Figure 4.2. Top-down left-to-right search on rules

4.3.1 Sentence Ordering by Constraint Satisfaction






4.4 The Algorithm for Transformation Module



Original Sentence

Desired Transformation Sequence

Figure 4.3. Inadequacy of top-down left-to-right processing






Input Output

Analysis

\
Transformation

Recursive Step Base Step

Algorithm4.1, Algorithm 4.1,
Step 2 (b) iii. E Step 2 (b) ii. C

T

transform-speci ¢ transform-independent

Regeneration

Order Simpli ed Sentences
Select Cue Words Check Anaphoric Links
Generate Referring Expressions Fix Any Broken Links.
Select Determiners

Figure 4.4. The interaction between the transformation and regeneration stages












5.1 Issues of Cohesion and Texture

Referring
Expressions

Determiner Choice
Sentence

Order

Pronominal Use Cue Words

[ ] Conjunctive Cohesion
[ ] Anaphoric Cohesion
[ ] Anaphoric and Conjunctive Cohesion

Figure 5.1. Regeneration issues and text cohesion



5.1.1 Conjunctive Cohesion

5.1.2 Anaphoric Cohesion



5.2 Preserving Rhetorical Relations

5.2.1 Sentence Order












Decide-Sentence-Order((a,RR,b),C)







Table 5.1. Cue words that are introduced when simplifying various conjoined clauses.

5.2.2 Cue-Word Selection



5.2.3 Determiner Choice



5.2.4 Evaluation






5.2.5 A Comparison with Constraint Based Text Planning






5.3 Generating Referring Expressions



5.3.1 The Background to Attribute Selection



5.3.2 My Approach



Example 1

Example 2




5.3.3 Justifying my Algorithm




Table 5.2. The computational complexity of the incremental algorithm (Reiter and Dale, 1992),
my algorithm and an optimal algorithm (such as Reiter, 1990).

5.3.4 A Few Extensions

Reference Modifying Attributes



Reader's Comprehension Skills

Incorporating Salience



Table 5.3. Examples of distractors from newspaper text

5.3.5 The Background to Selecting Relations



Figure 5.2. Graph representation of two dogs and a bin



= N

Figure 5.3. Minimal subgraph uniquely matching

<>>-\/-<



5.3.6 My Approach to Relations

5.3.7 The Complete Algorithm



An Example






Figure 5.4. AVM representation of two dogs and a bin

5.3.8 Handling Nominals

Calculate-DQ-for-Nominals







5.3.9 Evaluation



5.4 Preserving Anaphoric Structure



5.4.1 Pronominalisation, Cohesion and Coherence






Anaphoric-Postprocessor




5.4.2 Attentional States and the Reader



Table 5.4. Results for pronoun replacement

5.4.3 Evaluation

5.5 Discussion









6.1 Evaluating Correctness



()

“It is time to bury old ghosts from the past,” one said, although tacitly of cials realise
that the move will deprive Mr Kirchner of a strong election win which would have
strengthened his legitimacy to lead Argentina through troubled times.

“It is time to bury old ghosts from the past,” one said.

But tacitly of cials realise that the move will deprive Mr Ki rchner of a strong
election win.

This strong election win would have strengthened his legitimacy to lead
Argentina through troubled times.

Grammaticality (y/n):
Meaning Preservation (0-3):

Figure 6.1. An example from the data-set for the evaluation of correctness



Table 6.1. Percentage of examples that are judged to be grammatical and meaning-preserving

6.1.1 Grammaticality

6.1.2 Meaning



6.1.3 Cohesion



O\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ TTTTTTTT

[ Judge 1 Il Judge 2 [ ]Judge 3

Figure 6.2. The coherence scores of the three judges for each example

6.1.4 Interpreting these Results







6.2 Readability

6.2.1 Measuring Readability



6.2.2 The Flesch Formula




Table 6.2. Flesch readability scores for some genre (taken from Flesch (1979))

6.2.3 The Abuse of Readability Formulae







6.3 Evaluating the Level of Simpli cation achieved

6.3.1 Using the Flesch Formula on Simpli ed Text

6.3.2 The Readability of Simpli ed Text



Table 6.3. Flesch readability scores and average sentence lengths before and after syntactic
simpli cation (shown as original simplied)

6.3.3 The Increase in Overall Text Length



30

27.5 [] Original Text |
25 B Simplified Text|
22.5
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Figure 6.3. The distribution of sentence lengths in Guardian news reports before and after
simpli cation

6.4 Evaluating Extrinsic Aspects



Table 6.4. Throughput of the RASP parser on original and simpli ed sentences







Table 6.5. GR-based evaluation of parser on original and simpli ed sentences










—

7.1 Summary of Results

Analysis



Transformation

Regeneration

7.2 Scope for Improvement



7.2.1 Relative Clauses

7.2.2 Appositives






7.2.3 Conjoined Clauses



7.3 Future Work










A

A.1 Guidelines for Evaluating the Analysis Stage

General Instructions

Appositives

Relative Clauses



Conjoined Clauses



A.2 Guidelines for Evaluating Grammaticality, Meaning and
Cohesion






B

B.1 Data Set annotated with Results
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