Table of Contents

............................................................................................................................ i

Abstract ..................................................................................................................... ii Acknowledgements ..................................................................................................... iii Table of Contents ....................................................................................................... iv List of Figures ........................................................................................................... vii List of Tables ........................................................................................................... viii Chapter 1 Introduction ............................................................................................... 1 1.1 Why Automatic Lexicon Acquisition ................................................................................. 1 1.2 Lexicon Extraction Tasks ................................................................................................... 2 1.3 Problems with English Compound Word Extraction and General Strategies .................... 4 1.3.1 Problems with Conventional Filtering Approaches .................................................. 4 1.3.2 Strategies for Precision-Recall Maximization .......................................................... 7 1.4 Problems with Chinese Unknown Word Extraction and General Strategies ..................... 9 1.4.1 General Scheme in Previous Approaches ................................................................. 9 1.4.2 Problems with Segmentation-Merging Using Known Words Only ....................... 10 1.4.3 Problems with the Non-Iterative Scheme ............................................................... 13 1.4.4 The Filter Design Problems .................................................................................... 16 1.5 Main Contributions ........................................................................................................... 18 1.6 Organization of this Dissertation ...................................................................................... 19 Chapter 2 English Compound Word Extraction .......................................................... 21 2.1 Optimization Criteria for Lexicon Extraction ................................................................. 21 2.2 Task Definition for Optimal Classifier Design ................................................................ 23 2.3 A Two-Stage Strategy for Precision and Recall Optimization ......................................... 23 2.4 A Two-Class Classification Model for Minimum Error Classification ........................... 27 2.5 Features for English Compound Word Extraction ........................................................... 28 2.5.1 Normalized Frequency (NF) [Wu 93] .................................................................... 29 2.5.2 Mutual Information (MI) [Church 90, Su 91] ......................................................... 30 2.5.3 Dice Metric (D) [Smadja 96] .................................................................................. 30 2.5.4 Contextual Entropy (H) [Tung 94] ......................................................................... 32 2.6 POS Discrimination (Dpos) .............................................................................................. 33

2.7 Part of Speech Likelihood (Lpos) ..................................................................................... 34 2.8 Experiment Environments for Compound Word Extraction ............................................ 37 2.9 Baseline Models ............................................................................................................... 38 2.10 Integration of the Multiple Features with Automatic Feature Selection ........................ 41 2.11 Optimization Using Independent Normal Model ........................................................... 41 2.12 Model Refinement with Mixtures of Gaussian Density Functions ................................ 44 2.12.1 Using Multivariate Gaussian with Fixed Number of Mixtures ............................ 45 2.12.2 Improvement by Searching for the Best Number of Mixtures ............................. 50 Chapter 3 Precision and Recall Optimization by Nonlinear Parameter Learning ............ 54 3.1 Adaptive Learning for Optimizing Weighted Precision and Recall ................................. 54 3.2 Learning Rules for Optimizing Weighted Precision-Recall and F-Measure .................... 56 3.3 Performance after Learning on Independent Normal Model ........................................... 61 3.4 Performance after Learning on Gaussian Mixture Model ................................................ 63 3.5 Tailoring to Users’ Preference with the Learning Mechanism ........................................ 65 3.6 Learning Strategies for Integrating Discrete POS Feature ............................................... 66 3.6.1 Combining Discrete POS Feature and Continuous Word Association Features .... 67 3.6.2 Dealing with Different Dynamic Ranges among Features .................................... 68 3.6.3 Learning on Parts of Speech Likelihood Parameters .............................................. 70 3.7 Summary on Precision-Recall Maximization by Parameter Learning ............................. 71 Chapter 4 Chinese Unknown Word Extraction ............................................................ 73 4.1 System Overview .............................................................................................................. 73 4.2 Experiment Environments and Evaluation Method ......................................................... 75 4.3 The Statistical Word Segmentation Model for Chinese New Lexicon Identification ...... 77 4.4 Viterbi Training for Parameter Re-estimation .................................................................. 78 4.5 Segmentation Using An Augmented Dictionary .............................................................. 79 4.6 Performance Evaluation ................................................................................................... 82 4.7 Problems with Using Segmentation Module alone .......................................................... 84 4.8 Truncating Inappropriate Candidates with a Likelihood Ratio Ranking Model .............. 85 4.9 Ranking-Module-Only Performance ................................................................................ 87 4.10 Combining Word Segmentation Module and Ranking Module ..................................... 88

Chapter 5 An Iterative Approach for Integrating the Word Segmentation Module and the Likelihood Ratio Ranking Module ......................................................................... 91 5.1 Problems with Non-iterative Approaches ........................................................................ 91 5.2 The Iterative Integration Method ...................................................................................... 92 5.3 Performance Evaluation on the Integrated System .......................................................... 97 5.4 Quantitative Analyses for the Performance Improvement ............................................. 100 5.5 Distribution of Unknown Words .................................................................................... 102 5.6 Error Analyses ................................................................................................................ 104 5.7 Summary on Precision-Recall Maximization by Iterative Integration ........................... 108 Chapter 6 Concluding Remarks and Future Research ................................................ 111 6.1 Summary and Major Contributions ................................................................................ 111 6.2 Future Works .................................................................................................................. 112 Appendix I. Learning Classifier Parameters to Optimize the F-measure ..................... A-1 Appendix II. Statistical Significance Test on Performance Improvement ...................... A-4 References .............................................................................................................. R-1