IDEA GROUP PUBLISHING

£ 701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA ITB9955
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

Chapter | X

Data Mining and

Businessintelligence:

Tools, Technologies,
and Applications

Jeffrey Hsu, Fairleigh Dickinson University, USA

ABSTRACT

Most businesses generate, are surrounded by, and ar e even overwhel med
by data — much of it never used to its full potential for gaining insights
into one’s own business, customers, competition, and overall business
environment. By using a technique known as data mining, it ispossibleto
extract critical and useful patterns, associations, relationships, and,
ultimately, useful knowledge from the raw data available to businesses.
This chapter explores data mining and its benefits and capabilities as a
key tool for obtaining vital businessintelligenceinfor mation. The chapter
includes an overview of data mining, followed by its evolution, methods,
technologies, applications, and future.
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INTRODUCTION

Oneaspect of our technological society isclear —thereisalargeamount
of data but a shortage of information. Every day, enormous amounts of
informationaregenerated fromall sectors— business, education, thescientific
community, theWorld Wide Web, or one of many off-lineand online data
sourcesreadily available. Fromall of this, whichrepresentsasizablerepository
of human data and information, it is necessary and desirable to generate
worthwhileand usableknowledge. Asaresult, thefield of datamining and
knowledgediscovery indatabases(KDD) hasgrowninleapsand bounds, and
hasshown great potential for thefuture (Han & Kamber, 2001).

Dataminingisnot asingletechniqueor technology but, rather, agroup of
related methodsand methodol ogiesthat aredirected towardsthefinding and
automati cextraction of patterns, associations, changes, anomalies, and signifi-
cant structuresfromdata(Grossman, 1998). Dataminingisemerging asakey
technology that enablesbusinessesto select, filter, screen, and correlatedata
automatically. Datamining evokestheimageof patternsand meaningindata,
hencethetermthat suggeststhemining of “nuggets’ of knowledgeandinsight
fromagroup of data. Thefindingsfromthesecanthenbeappliedtoavariety
of applicationsand purposes, including thosein marketing, risk analysisand
management, fraud detection and management, and customer relationship
management (CRM). Withthecons derableamount of informationthat isbeing
generated and madeavail able, the effective use of data-mining methodsand
techniquescan helptouncover varioustrends, patterns, inferences, and other
relationsfromthedata, which canthenbeanalyzed andfurther refined. These
canthen bestudiedto bring out meaningful informationthat canbeusedtocome
toimportant conclusions, improvemarketing and CRM efforts, and predict
futurebehavior andtrends(Han & Kamber, 2001).

DATA MINING PROCESS

Thegoal of dataminingistoobtainuseful knowledgefromananalysisof
collectionsof data. Suchatask isinherently interactiveanditerative. Asaresult,
atypical data-mining system will go through several phases. The phases
depicted below start withtheraw dataand finishwith theresulting extracted
knowledgethat wasproduced asaresult of thefollowing stages:

»  Sdection—Selecting or segmenting thedataaccordingto somecriteria.
»  Preprocessing—Thedatacleansing stagewherecertaininformationis
removed that isdeemed unnecessary and may slow down queries.
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