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[ Crystal Growth of 3C-SiC on Lattice-Matched SiC Substrates and Its
Photoluminescence |
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[ Development of Numerical Simulation Codes and Application to Klystron
Efficiency Enhancement |
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[ Corpus Based Natural Language Ambiguity Resolution |
(A—NRICED BREEDOEERIERRHE)
TFR105E3A23A TS

The automation of the processing of natural language would inevitably bring enormous benefit to
mankind. Devices capable of interpreting human commands to machines, intelligent dialogue
systems, natural language interfaces to databases, text analysis systems, knowledge extraction
systems, machine translation and many others constitute the ultimate goals of the current research
in Natural Language Processing (NLP).

The fundamental problem that must be solved before a successful NLP system is put to work, is
the clarification and accomplishment of language understanding. Natural language understanding,
however, involves the resolution of many linguistic phenomena, particularly natural language
ambiguities, which in turn requires the application of a wide range of knowledge. Acquisition of this
knowledge constitutes the main difficulty of all NLP systems. Recent research in NLP has focused
on the extraction of the relevant knowledge from a large training corpora. Corpus-based statistical
NLP, however, usually suffers from a sparse data problem and from an insufficient or inadequate use
of linguistic knowledge.

This work presents a framework in which a large semantic dictionary facilitates the statistical
processing of language through the application of machine learning techniques, reduces the sparse
data problem, and provides additional linguistic knowledge in the form of paradigmatic semantic
relations.

A resolution of both the structural and semantic natural language ambiguities is attempted and
experimental results are compared with other major approaches.

Prepositional phrase attachment is selected as the most frequent and the most difficult
representative of structural ambiguity and a new supervised learning method for prepositional
phrase attachment is presented. The utilization of the large semantic dictionary leads to an accuracy
which is higher than the accuracy of any existing method and which is very close to human
performance for the same task -- over 88% correct prepositional phrase attachments.

This work also presents a new general supervised word sense disambiguation method based on a
relatively small syntactically parsed and semantically tagged training corpus. The described method,
hierarchical disambiguation, exploits a full sentential context and all the explicit semantic relations in
a sentence to identify the senses of all of that sentence’s content words. The utilization of the
semantic dictionary and combination of the syntactic and semantic information leads to an overall
accuracy of 80.3%, which exceeds the accuracy of a statistical sense-frequency based semantic
tagging, the only really applicable general disambiguating technique.

All methods and algorithms described in this work are experimentally verified and the results are

presented in comparison with other approaches.
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