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With the explosive growth of the Internet, today there are billions Web page accessible
on the Internet with several million pages being added daily. The user must spend a
great deal of time and effort looking for document he needs. Web search engines
available today cover only some fraction of all documents in the Internet, and because
of the use of keyword search, they also return documents not related to the real user-
interest. Net directory systems, such as Yahoo!, organize their Web resources in
category-specific style and thus can provide documents better matching the user needs.
However, these systems have the limitations that the number of Web pages covered by
the systems is even small as they need a lot of human effort to categorize the
documents.

In this research, we propose an approach to solving this problem by automatically
classifying Web pages into categories. The proposed approach employs the techniques
of machine leaming and inductive logic programming. Two main issues are studied in
this research; (1) a basic research for improving techniques of inductive logic
programming,and {2) machine learning techniques that can make use of unlabeled data.

Inductive Logic Programming (ILP) can be applied to automatic classification of
Web pages. It has advantage that the user can provide background knowledge in the
form of first-order logic programs. This makes more efficient classification of data.
Given training examples and background knowledge as the input, ILP outputs a set of
rules that 1s consistent with training examples. However, ILP has disadvantage that the
obtained rules may not be exactly match with test data, especially noisy data, and thus
the data cannot be correctly classified. In such a case, we need a method that finds the
best matching rule. In this work, we employ first-order feature extraction and
backpropagation neural networks to find the best matching rule. THe experimental
results show that feature extraction and the neural network improve the performance of
ILP alone.

In the research, we also propose a new learning method, called Iterative Cross-
Trai‘ning (ICT) which can make use of unlabeled data. The method has advantage over
traditional supervised learning which needs all labeled data and requires a lot of human
effort to label the data. The idea of ICT is to combine two sub-classifiers which
iteratively train each other for improving the performance of the whole system. Given
two sets of unlabeled data, each of which is for each classifier, the classifier labels data
for the other. With good interaction between two classifiers, the performance of the
whole system is increasingly improved. The experimental results show that the
proposed method can effectively use unlabeled data. We then further improve the
performance of ICT by employing an ILP system as a sub-classifier. The results show
that ICT with ILP gives significant improvement over the original ICT, and performs
better than other methods tested in our experiment including the supervised learning
method which uses all labeled data.
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