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Preface

As computer power grows and data collection technologies advance, a plethora
of data is generated in almost every field where computers are used. The com-
puter generated data should be analyzed by computers; without the aid of
computing technologies, it is certain that huge amounts of data collected will
not ever be examined, let alone be used to our advantages. Even with today’s
advanced computer technologies (e.g., machine learning and data mining sys-
tems), discovering knowledge from data can still be fiendishly hard due to the
characteristics of the computer generated data. Taking its simplest form, raw
data are represented in feature-values. The size of a dataset can be measured
in two dimensions, number of features (N) and number of instances {P). Both
N and P can be enormously large. This enormity may cause serious problems
to many data mining systems.

Feature selection is one of the long existing methods that deal with these
problems. Its objective is to select a minimal subset of features according to
some reasonable criteria so that the original task can be achieved equally well, if
not better. By choosing a minimal subset of features, irrelevant and redundant
features are removed according to the criterion. When N is reduced, the data
space shrinks and in a sense, the data set is now a better representative of the
whole data population. If necessary, the reduction of N can also give rise to
the reduction of P by eliminating duplicates. Simpler data can lead to more
concise results and their better comprehensibility. Because of these advantages,
feature selection has been the focus of interest for quite some time. Much work
has been done from 70’s to the present. With the creation of huge databases
and the consequent requirements for good data mining programs, new problerns
arise and novel approaches to feature selection are in high demand. This is a
perfect time to look back and see what have been done, and to look forward to
the challenges ahead.
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This book offers an overview of the various methods developed since 70’s,
provides a general framework in order to examine many methods and categorize
them, employs simple examples to show the essence of representative feature
selection methods, compares them using data sets with combinations of intrin-
sic properties according to the objective of feature selection, suggests guidelines
how to use different methods under various circumstances, and points out some
new challenges. This book consists of seven chapters, two appendices, and bib-
liographies after each chapter. Chapter 1 is about the background knowledge
on data explosion, knowledge discovery from raw data, machine learning, and
feature selection. Many fields related to these topics will be mentioned such
as pattern recognition, statistics, visualization, database management systems,
and so on. Chapter 2 describes perspectives of feature selection and explains
how these different perspectives can be unified. Representative perspectives
are pattern recognition, statistics, visualization, and machine learning. Chap-
ter 3 derives a general framework after studying perspectives of feature selec-
tion. Chapter 4 starts with aspects of feature selection and illustrates rep-
resentative feature selection methods to facilitate the reader in constructing
his own feature selection method. Chapter 5 introduces the ways in which
the methods should be evaluated, based on which empirical studies are per-
formed. Experimental results are organized and presented in answering ques-
tions about the methods. It studies different characteristics of the data, and
offers guidelines of applying feature selection methods under varied circum-
stances. Chapter 6 covers related topics such as feature extraction, feature
construction, and feature discretization. Chapter 7 elaborates on the underly-
ing philosophy throughout the book - less is more and concludes the book with
prospects of feature selection in data mining. In the two appendices, we list
the on-line sources for machine learning, data mining and knowledge discov-
ery and provide descriptions of data sets and software used in the book. The
soft copies of data sets and programs with instructions can be accessed from
http://www.iscs.nus.edu.sg/ liuh/Fsbook.

This book can be considered as the first book for those, who start working
on knowledge discovery but have not been exposed to feature selection, to
understand the essence of feature selection and its various concepts. The book
can be used by researchers in machine learning, data mining, and knowledge
discovery as a toolbox in which they can find relevant tools that help in solving
large real-world problems. The book can also be served as a reference book
for those who are taking up tomorrow’s challenges and conducting the research
about feature selection.
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