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Some of the most important issues concerning automatic processing of syntax are the discovery
of syntactic structure and automatic disambiguation of syntactic structure. Besides being impor-
tant to almost all major applications of Natural Language Processing such as Machine Translation
or Dialogue Systems, they are also related to research questions in other fields, such as how a
computer system that combines syntactic analysis with higher level understanding could be real-
ized, the question of how the human brain processes language, or the design of a system that also
includes speech recognition.

In this thesis we investigate supervised learning of syntactic structure as a goal on itself, and
supervised learning with the goal of disambiguating syntactic structure. In both cases we look at
two approaches; a grammar based method and a method that is not based on a grammar. This
results in the following four approaches.

e Parsing on the basis of a grammar is the traditional approach, although it is not easy to
realize. A stochastic grammar is a technique that is often applied in this case, but at the same
time it is often criticized for being fundamentally inadequate as it lacks crucial information,
namely about the content of the phrases it handles. We suggest a method for extending
stochastic grammars with this sort of information.

¢ Learning a grammar from a corpus is a very challenging problem which is still in its in-
fant stages. Practically all approaches that have been suggested suffer from intractability—
learning a full-scale grammar with them would require enormous computing power. We show
how one such method can be made more efficient.

¢ Parsing without a grammar has been developed recently and may well prove to be faster
and more robust than grammar based parsing. We investigate the problem of parsing under
special conditions. We look at the problem of incremental parsing, i.e., parsing from left to
right as humans do, or as one would expect in a speech recognition system.

e Learning syntactic structure without learning a grammar is possible by focusing on words
rather that on sentences. This is a rather new direction and we take a first step in this
direction by showing how clusters of words can be constructed on the basis of their syntactic
behavior.

The connecting thiread between these four and the results obtained with them reflect the un-
avoidable tradeoff between speed versus fundamental shortcomings of certain methods, hand labor
versus machine learning, and loss of data versus sparse data problems. We have found that we
can improve accuracy of a stochastic grammar, speed up the induction of a grammar, make a
robust parsing system and form clusters of words reflecting syntactic usage, every time finding new
trade-offs between these factors.

As investigations to both grammar based methods and non-grammar based methods are part
of this thesis, the question whether the advantages of grammars outweigh their disadvantages is
constantly present on the background. This is however a question we cannot answer, especially
since the concept of what a grammar is and the methods of its application are constantly adapted.

All of the investigations we have done are aimed at supervised learning, which has in fact
become a'standard approach in this field since hand-parsed corpora became available. This shows
a new relation to linguistics: instead of using a (always changing and controversial) linguistical
theory, we use large samples of data annotated with noncontroversial information. This has not
only to do with the learning process, it also defines our goal and as such is indispensable.
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