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Chapter 10

Assessing and I mproving the
Quality of
Knowledge Discovery Data

Hernal . Viktor and Niek F. du Plooy
University of Pretoria, South Africa

Data quality has a substantial~impact-on the quality of the results of a
Knowledge Discovery:from Data (KDD) effort. The poor quality of real-
world data, as.contained in many large data repositories, poses a serious
threat to the future adoption of this new technology. Unfortunately, data
guality assessment and improvement are often ignored in many KDD-efforts,
leading to disappointing results.

Thischapter discussesthe use of data mining and data generation techniques,
including feature selection, case selection . and outlier detection, to assess
and improve the quality of the data: In this approach, redundant low quality
data are removed fromthedata repository and new high quality data patterns
are dynamically added to the data set. Ve al so point out that data capturing
ispart of the social practices of office work, and this fact must be taken into
account in designing the data capturing processes.

INTRODUCTION

KDD isan exciting new technology that can be effectively. used to obtain
previoudy unknown patternsfrom large datarepositories. However, experience
showsthat thequality of datain many real-world datarepositoriesisunacceptably
poor. According to Redman (1996); error.rates of 1-5% are typical, with an
estimated immedi ate cost of about 10% of revenue. These costsare amplified
when poor dataquality |eadsto thefailure of KDD projects.

Previously Published in Managing Information Technology in a Global Economy, edited by Mehdi
Khosrow-Pour, Copyright © 2001, Idea Group Publishing.

This chapter appears in the book, Data Warehousing and Web Engineering by Shirley Becker.
Copyright © 2002, Idea Group Publishing.



Viktor & du Plooy 199

Poor dataquality significantly impactsthe application of the KDD process
and the quality of thefinal resultsthereof. That is, large portions of data, which
may containimportant knowledge regarding the problem domain, may havetobe
discarded prior to datamining. Theremoval of substantial amounts of datamay
cause datamining toolstofail to find accurate and-general concept descriptions.
For example, our recent KDD effortsregarding theinvestigation of traffic acci-
dent reports, showed that the quality of the original datawas so poor that the
application of thediscovery techniques could not be completed successfully with-
out initiating new datacapturing policies(Nel and Viktor, 1999). Thevast amount
of available datacould thus not aleviate the effect of poor data capturing and
preprocessing.

Unfortunately, theimportance of assuring high quality datais often under-
stated (Weissand Indurkhya, 1998). Also, theimplicit assumption that thedatato
be mined doesin fact rel ate to the organi zation from which it wasdrawn and thus
reflectsthe organizational processes, isoften not tested (Pyla, 1999).

Thischapter proposesthe use of datamining toolsand datageneration pro-
ceduresto assessand improve thequality of-organizationa data. In thisapproach,
datamining toolsare used to identify low quality data. Theresultant reduced data
set isthen used ta generate new high quality datainstancesfor subsequent data
mining. In addition, wea so emphas ze the need for improved datacapturing pro-
cedures.

The chapter isorganized asfollows. The next section introducesthe KDD
processand discussestheimpact of dataquality onthefinal resultsof KDD. The
following section presents methodsto improvethe quality of thedatathrough the
useof datamining techniques. Findlly, thelast section concludesthe paper.

DATA QUALITY AND THE KDD PROCESS

TheKDD processconsistsof threemain stages, asshown inFigure 1. Data
preprocess ng involvesthe eval uation of the datato determineits appropriateness
for the KDD project (Pyla, 1999). Data preprocessing concernsthe selection,
evaluation, cleaning, enrichment and transformation of the data (Adriaansand
Zantinge, 1997; Han and Kamber, 2000; Pyla, 1999). The actual knowledge
discovery stagein called data mining. Here, one or more technigues, such as
decisiontreesor neura networks, are used to discover knowledgefrom the data.
Findly, thereporting stage concernsthe presentation of theresultsby meansof a
graphical user interface (GUI).

It can be argued that the resultsof the KDD processreflect the memory of
the organization that isheinginvestigated (Robey et al., 1995). That is, dataare
explored to discover knowledge about the organi zation, and ultimately, theworld
(Pyle, 1999). Importantly, the KDD results can be viewed asareflection of the
quality of the data capturing and preprocessing processes. An understanding of
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