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Abstract

Due to the proliferation of information systems and technology, businesses increasingly have the capability to accumulate
huge amounts of customer data in large databases. However, much of the useful marketing insights into customer
characteristics and their purchase patterns are largely hidden and untapped. Current emphasis on customer relationship
management makes the marketing function an ideal application area to greatly benefit from the use of data mining tools for
decision support. A systematic methodology that uses data mining and knowledge management techniques is proposed to
manage the marketing knowledge and support marketing decisions. This methodology can be the basis for enhancing
customer relationship management. q 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction

In recent years, the advent of information technol-
ogy has transformed the way marketing is done and
how companies manage information about their cus-
tomers. The availability of large volume of data on
customers, made possible by new information tech-
nology tools, has created opportunities as well as
challenges for businesses to leverage the data and
gain competitive advantage. Wal-Mart, the largest
retailer in the U.S., for example, has a customer
database that contains around 43 tera-bytes of data,
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which is larger than the database used by the Internal
w xRevenue Services for collecting income taxes 10 .

The Internet and the World Wide Web have made
the process of collecting data easier, adding to the
volume of data available to businesses. On the one
hand, many organizations have realized that the
knowledge in these huge databases are key to sup-
porting the various organizational decisions. Particu-
larly, the knowledge about customers from these
databases is critical for the marketing function. But,
much of this useful knowledge is hidden and un-
tapped. On the other hand, the intense competition
and increased choices available for customers have
created new pressures on marketing decision-makers
and there has emerged a need to manage customers
in a long-term relationship. This new phenomenon,
called customer relationship management, requires
that the organizations tailor their products and ser-
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vices and interact with their customers based on
actual customer preferences, rather than some as-

w xsumed general characteristics 21,22 . As organiza-
tions move towards customer relationship manage-
ment, the marketing function, as the front-line to
interact with customers, is the most impacted due to
these changes. There is an increasing realization that
effective customer relationship management can be
done only based on a true understanding of the needs
and preferences of the customers. Under these condi-
tions, data mining tools can help uncover the hidden
knowledge and understand customer better, while a
systematic knowledge management effort can chan-
nel the knowledge into effective marketing strate-
gies. This makes the study of the knowledge extrac-
tion and management particularly valuable for mar-
keting.

w xDevelopments in database processing 6,13,15,28 ,
w x w xdata warehousing 16,18 , machine learning 4,12,25

w xand knowledge management 2,14,24 have con-
tributed greatly to our understanding of the data
mining process. More recent research on data mining

w xand knowledge discovery 20,26,27 has further en-
hanced our understanding of the application of data
mining and the knowledge discovery process. But,
most research has focused on the theoretical and
computational process of pattern discovery and a
narrow set of applications such as fraud detection or
risk prediction. Given the important role played by
marketing decisions in the current customer-centric
environment, there is a need for a simple and inte-
grated framework for a systematic management of
customer knowledge. But, there is a surprising lack
of a simple and overall framework to link the extrac-
tion of customer knowledge with the management
and application of the knowledge, particularly in the
context of marketing decisions. While data mining
studies have focused on the techniques, customer
relationship studies have focused on the interface to
the customer and the strategies to manage customer
interactions. True customer relationship management
is possible only by integrating the knowledge discov-
ery process with the management and use of the
knowledge for marketing strategies. This will help
marketers address customer needs based on what the
marketers know about their customers, rather than a
mass generalization of the characteristics of cus-
tomers.

We address this issue in this paper by presenting
an integrated framework for knowledge discovery
and management, in the context of marketing deci-
sions. Our paper is further organized as follows.
First, we present a taxonomy of data mining tasks
and discuss knowledge management as an iterative

Ž .process Section 2 . We then survey different types
of potentially useful marketing and customer knowl-

Ž .edge discovered by data mining Section 3 . Market-
ing decisions based on discovered customer knowl-

Žedge leads to knowledge-based marketing Section
.4 . We close our discussion by identifying the

emerging issues to be addressed in the process of
Žmanaging the discovered marketing knowledge Sec-

.tion 5 .

2. Data mining tasks

Data mining is the process of searching and ana-
lyzing data in order to find implicit, but potentially

w xuseful, information 3,8,9 . It involves selecting, ex-
ploring and modeling large amounts of data to un-
cover previously unknown patterns, and ultimately
comprehensible information, from large databases.
Data mining uses a broad family of computational
methods that include statistical analysis, decision
trees, neural networks, rule induction and refine-
ment, and graphic visualization. Although, data min-
ing tools have been available for a long time, the
advances in computer hardware and software, partic-
ularly exploratory tools like data visualization and
neural networks, have made data mining more attrac-
tive and practical.

Pattern extraction is an important component of
any data mining activity and it deals with relation-
ships between subsets of data. Formally, a pattern is

w xdefined as 8 :

A statement S in L that describes relationships
among a subset of facts F of a giÕen set of factss

F, with some certainty C, such that S is simpler
than the enumeration of all facts in F .s

Data mining tasks are used to extract patterns
from large data sets. The various data mining tasks
can be broadly divided into five categories as sum-
marized in Fig. 1. The taxonomy reflects the emerg-
ing role of data visualization as a separate data
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