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Abstract

This paper presents the results obtained from a series ofexperiments in automatic text categorization of MEDLINE
articles. The main goal of this research is to build a counterpropagation network and to train it in assigning MeSH
phrases based on term frequency of single words from title and abstract. The experiments compare the performance
of the counterpropagation network against a backpropagation neural network trained for the same purpose. Results
obtained by using a set of2,344 MEDLINE documents are presented and discussed.

Introduction

One of the biggest problems in Information Retrieval is the selection of indexing terms. There are two
major approaches to select indexing terms: they can be selected from a predefmed vocabulary (Controlled) or from
the text of the information items (Uncontrolled). Text categorization is defined as the process of assigning entries
from a predefined vocabulary. The assignment of these terms can be done automatical1y or manually. The earliest
information retrieval systems relied on manual selection of control1ed vocabulary and many of the current
commercial systems still use manual procedures for indexing. However, in recent years, several researchers have
tried to solve the automatic text categorization problem by using two major approaches (Lewis, 1992): First, to
capture the rules used by humans and include them into a system (Apte, Damerau, & Weis, 1994; Hamill, &
Zamora, 1980; Humphrey, & Mil\er, 1987). The second approach is to use some method to automaticalIy learn the
categorization rules from a training set of categorized text (Hersh, Pattison-Gordon, & Evans, 1990; Lewis, 1992;
Srinivasan, 1996; Yang, 1994; Yang, & Chute, 1994). Most text categorization studies evaluate their methods using
results of manual categorization as standard. But as pointed out by Lewis (1992) and Srinivasan (1996), since the
major motivation for automatic text categorization is its potential to support effective retrieval, it is appropriate to
determine whether these automatical1y assigned terms are suitable for retrieval purposes.

The objectives of this paper are:

• To review the literature on application of neural network technology to information retrieval, especially on
indexing and conceptual clustering.

• To design and test a neural network based automatic text categorization system and test it using a
MEDLINE dataset.

Neural Networks

Modem neural networks are descendants of the perceptron model and the least mean square (LMS)
learning systems of the '50s and '60s. The perceptron model and its training procedure was presented for first time
by Rosemblatt (1962), and the current version of LMS is due to Widrow and Hoff (1960). The simplest perceptron is
a network that has an output node and an input layer that contains two or more nodes. The node in the output layer is
connected to all the nodes of the input layer as shown in figure 1. The perceptron is a device that decides whether an
input pattern belongs to one of two classes. The mathematical model of the perceptron corresponds to a linear
discriminant and can be written as:

I. wJi + ()
I
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