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Abstract

The objective of this paper is to inform the information systems (IS) manager and business analyst about the role of machine
learning techniques in business data mining. Data mining is a fast growing application area in business. Machine learning
techniques are used for data analysis and pattern discovery and thus can play a key role in the development of data mining
applications. Understanding the strengths and weaknesses of these techniques in the context of business is useful in selecting
an appropriate method for a specific application. The paper, therefore, provides an overview of machine learning techniques
and discusses their strengths and weaknesses in the context of mining business data. A survey of data mining applications in
business is provided to investigate the use of learning techniques. Rule induction (RI) was found to be most popular, followed
by neural networks (NNs) and case-based reasoning (CBR). Most applications were found in financial areas, where prediction
of the future was a dominant task category. © 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

Data mining, also known as ‘knowledge discovery
in databases” [23], is the process of discovering
interesting patterns in databases that are useful in
decision making. Data mining is a discipline of grow-
ing interest and importance, and an application area
that can provide significant competitive advantage to
an organization by exploiting the potential of large
data warehouses.
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The task of finding patterns in business data is not
new. Traditionally, it was the responsibility of business
analysts, who generally use statistical techniques. The
scope of this activity, however, has recently changed.
Widespread use of computers and networking tech-
nologies has created large electronic databases that
store business transactions. Retailers, like Wal-Mart
Stores, capture millions of sales transactions through
their point-of-sale terminals. Transactions can be
analyzed to identify buying patterns of individual
customers as well as customer groups, and sales
patterns of different stores.

Intense competition is forcing companies to iden-
tify innovative ways to capture and enhance market
shares while reducing cost. A better appreciation of
the buying behavior of customers can enhance the
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effectiveness of target marketing practices. Data ware-
housing technology has enabled companies to orga-
nize and store large volumes of business data in a form
that can be analyzed and a maturing of the “artificial
intelligence” field has created a set of techniques of
“machine learning” that are useful in automating
tedious but crucial activities of discovering patterns
in databases. These factors have changed the way that
business data are analyzed and given rise to data
mining, which integrates machine learning, statistical
analysis and visualization techniques, with the intui-
tion and knowledge of the business analyst, to discover
meaningful and interesting patterns in business data.

Data mining is a complex process involving multi-
ple iterative steps. Fig. 1 gives an overview of this
process. The first step is the selection of data for
analysis. Normally, historical data is used. The data
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Fig. 1. An overview of the data mining process (adapted from
Fig. 1 in [23]).

set may be retrieved from a single source, such as a
data warehouse, or may be extracted from several
operational databases. The selected data set then
undergoes cleaning and preprocessing. Lack of con-
sistency across databases creates serious problem
when data is extracted from multiple databases. The
cleaning operation removes discrepancies and incon-
sistencies. Some mining techniques require data to be
preprocessed to improve its quality. Examples include
transformation of data from one scale to another,
identification of predictive attributes in the data set,
and reduction of the dimension of the data set through
recomposition.

The data set is analyzed next to identify patterns, i.e.
models that represent relationships among data. The
model is then validated with new data sets to ensure its
generalizability. It should be possible to translate the
model into actionable business plans that are likely to
help the organization achieve its goals. A model or
pattern that satisfies these conditions becomes busi-
ness knowledge. The steps in the mining process are
performed iteratively until meaningful business
knowledge is extracted.

A number of algorithms have been developed in
domains, such as machine learning, statistics, and
visualization, to identify patterns in data. Of these,
statistical modeling approaches are the oldest. The
data set must conform to rigid distribution criteria to
employ statistical modeling methods. Pattern discov-
ery algorithms based on machine learning techniques,
however, impose fewer restrictions and produce pat-
terns that are easy to understand. They are, therefore,
finding wide popularity in data mining applications.
Each technique has its own strengths and weaknesses.
Understanding these in the context of business data
mining is very useful in selecting an appropriate
technique for a specific application. The objective
of this paper is to inform the information systems
(IS) manager and the business analyst about the role of
machine learning techniques in business data mining.

2. An overview of machine learning techniques

Machine learning is the study of computational
methods to automate the process of knowledge acqui-
sition from examples [34]. This discipline evolved to
eliminate the laborious and expensive knowledge
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