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Abstract

Topic detection is an important subject when volumi-
nous text data is sent continuously to a user. We examine
a method to detect topics in text data using feature vectors.
Feature vectors represent the main distribution of data and
they are obtained by various data analysis methods. This
paper examines three methods: Singular Value Decomposi-
tion (SVD), clustering, and Independent Component Anal-
ysis (ICA). SVD and clustering are popular existing meth-
ods. Clustering, especially, is applied to many topic detec-
tion methods. ICA was recently developed in signal process-
ing research. In applications related to text data, however,
ICA has not been compared with SVD and clustering, nor
has its relationship with them been explored. This paper re-
ports comparative experiments for these three methods and
then shows properties as they apply to text data.

1. Introduction

In today’s world, myriad electronic documents are inter-
changed via networks. And the number of services that con-
tinuously distribute text data, such as e-news, chat logs, and
mail magazines are on the rise. The amount of information
is increasing exponentially, and it will soon become diffi-
cult to identify what is important.

In situations where voluminous text data is continuously
sent to a user, it is helpful to automatically analyze the con-
tents of document data and to detect embedded subjects.
For example, assume a user receives more than one thou-
sand e-news or mail magazines daily. No one can read them
all, but many would like to view the main subjects.

We define a specific subject as a fopic, and a task as
a topic detection, which discovers a set of feature words
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and fragments corresponding to a topic in the text data. In
NIST’s Topic Detection and Tracking (TDT) [1], whichis a
popular research area, definitions of “topic” and “topic de-
tection” differ from ours. In TDT, a topic is defined as a
specific event or activity plus directly related events or ac-
tivities, and topic detection tasks require systems to group
incoming stories into topic clusters, creating new clusters
(topics) as needed [15]. However, a domain of topics is
changed by the incoming text data. That means a topic indi-
cates an event that occurred on a specific date or a general
subject such as sports, movies, and so on. Our research does
not take into account the difference of domains and then re-
define the meaning of the topic more abstractly. Rather, we
redefine the meaning of topic detection to focus on discov-
ering feature words and fragments.

In our approach to the topic detection problem, we do
not look at prior machine learning for topics or words fea-
tured in one of the topics. Nor do we consider the informa-
tion from which a topic detection system can automatically
recognize a segment, such as tags. In TDT research, just as
with ours, prior learning is ignored. On the other hand, we
use windows that do not depend on the existence of seg-
ments. The idea is to deal with varied formatted data uni-
formly. A window is a text fragment that is split from text
data by some constant number of words. We set our prob-
lems to detect topics in a set of windows.

Our approach to this problem is to discover feature vec-
tors from a space in which the windows are distributed. A
feature vector is a vector that represents data characteristics.
If the number of vocabulary in all text data is m, each win-
dow could be expressed as a m dimensional vector. If the
windows have the same topic, words appearing in them are
similar. Therefore, vectors corresponding to the same topic
windows are distributed around one feature vector. This pa-
per calls the feature vectors representing a topic as fopic fea-
ture vectors. Hence our topic detection problem is treated as
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