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ABSTRACT

Weh-enabled el ectronic business is generating massive amounts of data on customer
purchases, browsing patterns, usagetimes, and preferencesat anincreasing rate. Datamining
techniquescanbeappliedtoall thedatabeing collected for obtaining useful information. This
chapter attemptsto present i ssues associated with datamining for Web-enabled el ectronic-
business.

INTRODUCTION

Web-enabled electronic business (e-business) is generating massive amounts of data
such as customer purchases, browsing patterns, usage times, and preferences at an
increasing rate. What can be done to utilize this large volume of Web data with rich
description? One possible sol ution isthe processing of all the databeing collected to obtain
some useful information:.” For instance, mining of such Web-enabled e-business data can
provide valuable information on consumer buying behaviour, which isburied deep within
the data otherwise, resulting in an improved quality of business strategies.

Ascorporationslook toward thenext phaseof e-business(i.e., Web-enabled), onething
isclear—itwill behardto continueto capturecustomersinthefuturewithout the hel p of data
mining. Examplesof datamining in Web-enabled e-business appli cations are generation of
user profiles, enabling customer relationship. management;-and targeting Web advertising
based on user access patternsthat can be extracted fromthe Web data. E-businesscompanies
canimproveproduct quality or sal esby-anti cipating problemsbeforethey occur with theuse
of dataminingtechniques. Datamining, ingeneral, isthetask of extractingimplicit, previously
unknown, valid and potential ly useful information from data(Fayyad, Piatetsky, Shapiro, &
Smyth, 1995).

Datamining in Web-enabled e-businessdomainiscurrently a"hot" research area. The
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objectiveof thischapter isto present and discussissuesassociated with datamining for Web-
enabl ed e-business applications. Thischapter startswith brief description of basi c concepts
and techniques of datamining. Thischapter then extendsthese basic conceptsfor the Web-
enabled e-business domain. This chapter also discusses challenges for data mining tech-
niqueswhen faced with e-businessdata, and strategiesthat should beimplemented for better
use of Web-enabled electronic business.

WHAT ISDATAMINHNG?

A typical datamining processstartswithidentifying adatamining problem depending
onthegoalsand interest of adataanalyst. Next, all sourcesof informationareidentified and
asubset of datais generated from the accumulated datafor the datamining application. To
ensurequality, thedataset ispreprocessed by removing noise, handling missinginformation,
and transforming to an appropriate format. A data mining technique or a combination of
techniques appropriate for the type of knowledge to be discovered is then applied to the
derived data set. The discovered knowledge is then evaluated and interpreted, typically
involving somevisualization techniques. Finally, theinformationispresented to the user to
incorporate into the company’s business strategies.

A datamining task can be decomposed into many sub-taskswhen dealing with Web-
enabled e-business data. Figure 1 illustrates atypical data-mining process for Web docu-
ments. Theprocessstartswith locating and then retrieving intended Web documentsor Web
access logs. The next and most important task is-analysis of data obtained from Web
document(s) or logs. This includes preprocessing, actual mining process, and knowledge
assimilation. In the end, the discovered knowledge is presented to user in aformat that is
appropriatetoitsgoal. Theanalysismay indicate how aWeb siteisuseful toauser inmaking
decision-or.not. Information for acompany to improveits Web site can be concluded from
this analysis. The analysis may indicate business strategies to acquire new customers and
retaining the existing one.

Various Data Mining Tasks and Techniques

Depending on the goal s and interests of an'end-user, a data mining process can have
three possible tasks—predictive modelling, clustering, and link analysis.!

Predictive Modelling The goal of predictive modelling isto make predictions based
on essential characteristicsabout thedata (Berry & Linoff, 2000). These goalsareachieved
by classification and regression tasks of datamining. The classification task of datamining
builds amodel to map (or classify) adataitem into one of several predefined classes. The
regression task of datamining buildsamodel to map adataitem to areal-valued prediction
variable. Both thetasks have same basi ¢ obj ective—to make a prediction about variabl &(s)
of interest. The differenceliesin the nature of the variable(s) being predicted - categorical
variable(s) for the classification data mining task and continuous variable(s) for the
regression data mining task.

Any supervised machine-learning algorithmthat learnsamodel on previousor existing
data can be used to perform predictive modelling.on the dataset. The model is given some
already known facts with correct answers, from which the model learns to make accurate
predictions. Mainly three techniques—neural induction, tree induction and bayesian clas-
sifiers—are used for classification data mining tasks (Lim & Loh, 2000). Some other
classification methods are K-nearest neighbour classifiers, case-based reasoning, genetic
algorithms, rough set, andfuzzy set approaches(Berry & Linoff, 2000; Han & Kamber, 2001).
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