(new words; unknown words) (compound words) (precision) (recall) ( ) (association features), (filter) (classifier) " " " "

(contextual information),

(bigram) (weighted precision-recall, WPR) 88% (trigram) WPR 88% F-measure 84% (bigram) 86% (trigram) ( 20,715 2,301 )

311,591 F-measure 76% (bigram), 54% (trigram) 70% (quadgram). 74% (bigram), 46% (trigram) 58% (quadgram)

Abstract

Automatic lexicon acquisition from large text corpus is surveyed in this dissertation, with special emphases on optimization techniques for maximizing the joint precision-recall performance. Both English compound word extraction and Chinese unknown word identification tasks are studied in order to explore precision-recall optimization techniques in different languages of different complexity using different available resources.

In the English compound word extraction task, the simplest system architecture, which assumes that the lexicon extraction task is conducted using a classifier (or a filter) based on a set of multiple association features, is studied. Under such circumstances, a two stage optimization scheme is proposed, in which the first stage aims at minimizing classification error and the second stage focuses on maximizing joint precision-recall, starting from the minimum error status. To achieve minimum error rate, various approaches are used to improve the error rate performance of the classifier. In addition, a non-linear learning algorithm is developed for achieving maximum precision-recall performance in terms of user specified objective function of precision and recall. In the Chinese unknown word extraction task, where contextual information as well as word association metrics are used, an iterative approach, which allows us to improve both precision and recall simultaneously, is proposed to iteratively improve the precision and recall performance.

For the English compound word extraction task, the weighted precision and recall (WPR) using the proposed approach can achieve as high as about 88% for bigram compounds, and 88% for trigram compounds for a training (testing) corpus of 20715 (2301) sentences sampled from technical manuals of cars. The F-measure performances are about 84% for bigrams and 86% for trigrams. By applying the proposed optimization method, the precision and recall profile is observed to follow the preferred criteria of different lexicographers.

For the Chinese unknown word identification task, experiment results show that both precision and recall rates are improved almost monotonically, in contrast to non-iterative segmentation-merging-filtering-and-disambiguation approaches, which often sacrifice precision for recall or vice versa. With a corpus of 311,591 sentences, the performance is 76% (bigram), 54%(trigram), and 70% (quadgram) in F-measure, which is significantly better than using the non-iterative approach with F-measures of 74% (bigram), 46% (trigram), and 58%(quadgram).

Acknowledgements

Firstly, I would like to express my sincere thank to my advisor, Professor Keh-Yih Su, who had initiated my interests in the field of natural language processing in general, and machine translation in particular. I had also learned a lot from him in statistical approaches for language processing. This forms the basis for me to enjoy corpus-based research for more than ten years.

I would also like to express my thanks to Ms. Emma Chang, Mr. Ming-Wen Wu, and Ms. Yu-Ling Una Hsu of the Behavior Design Corporation (BDC), who spent lots of their precious time in preparing the corpus materials, and carefully examined such materials. Their kindness and labor intensive works make it possible for me to concentrate on the modeling problems of the current work with ease. Mr. Ming-Wen Wu and Dr. Yi-Chung Lin (EE, National Tsing-Hua University) had generously shared part of their codes with me so that I don’t need to do everything from scratch. My special thank goes to the Behavior Design Corporation and the Behavior Tech Computer Corporation (BTC). They had kindly provided me with huge amount of computing resources, which make the simulation on large corpora easy to accomplish.

My greatest thanks will be given to my parents. They had spent their youth and contributed so much to our family that I cannot express my gratitude with words. I hope that they will be healthy and happy all the time. My thanks to my two elder sisters are also beyond any expression that could be speak out with words. In the old days when we are economically tight, they had voluntarily given up their opportunities for higher education; without their sacrifice, there won’t be three highly educated boys in our family. I would like to forward my best wishes to them and their families. I also want to express my deepest gratitude to my eldest brother and his gentle wife, not because of their uninterrupted financial supports throughout my undergraduate days, but because of the paradigm they have set up for me to learn. Finally, I would like to thank my second eldest brother, who initiated my consciousness to care about the weaks. I am proud of being a member of my family. This dissertation is therefore dedicated to my family...