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The importance of properly managing the quality. ‘of organizational data
resourcesis widely recognized. A metadataframework is presented as the critical
tool in addressing the necessary requirements to ensure data quality. This is
particularly useful ininereasi ngly encountered compl ex situationswheredatausage
crosses system boundaries. The basic concept of metadata quality as afoundation
for dataquality engineeringisdiscussed, aswell asan extended datalifecyclemodel
consisting of eight phases: metadata creation, metadata structuring, metadata
refinement, data creation, data utilization, data assessment, data refinement, and
data manipulation. This extended model will enable further development of life
cycle phase-specific data quality engineering methods. The paper also expandsthe
concept of applicable dataquality dimensions, presenting dataquality asafunction
of four distinct components. data value quality, data representation quality, data
model quality, and data architecture quality. Each of-these, in turn, is described in
terms of specific data quality attributes.

The importance of a company-wide framework for managing data resources
hasbeen recogni zed (Gunter, 2001; Sawhney, 2001; Stewart, 2001). Itisconsidered
amajor component of information resources management (Guimaraes, 1988). The
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complexity of data resources management is increasing as computer applications
become more accessibleto mobile users (Nesdore, 2001) and organi zations attempt
to extract morevaluefromtheir data(Webb, 1999). Asthevolume, importance, and
complexity of datamanagement increases, many organizationsare discovering that
imperfect datain information systems negatively affects their-business operations
and can be extremely costly (Brown, 2001). Results from a survey indicate fifty
percent of |Smanagersreported |0sing val uabledatain thelast two yearsand at | east
twenty-percent with losses costing $1 million or more (Panettieri, 1995). Another
survey reports70% of the IS managers having their business processesinterrupted
at least once due to imperfect data (Wilson, 1992). Still another study showed that
the nature of the problems associated with defective data ranges widely, from
damaged filesandlost dataaccounting for 23 percent of theresponses, cost overruns
(17%), conflicting reports (16%), improper regulatory reporting (13%), improper
billing (9%), poor decisions (7%), delivery delays or errors (6%), and others (9%)
(Knight, 1992).

We believe imperfect data can result from practice-oriented and structure-
oriented causes. Practice-oriented causes result-in systems capturing or manipulat-
ing imperfect data (i.e., not designing proper edit checking into data capturing
methods or allowing imprecise/incorrect data to be collected when requirements
call for more preciseor moreaccuratedata). Operational in nature, practice-oriented
causes are diaghosed bottom-up and typically can be addressed by the imposition
of more rigorous data handling methods. Structure-oriented causes of imperfect
dataoccur when there existsamismatch between user requirementsand thephysical
data implementation designed to meet the requirements. The imperfections are
inadvertently designed into the implementation. Correcting structural causes more
often requires fundamental changes to the data structures and is typically. imple-
mented top-down. Structural problems result when a user cannat obtain desired
results due to lack of access and/or lack of understanding of data structure, as
opposed to getting an incorrect value or representation.

Adopting an organization-wide perspective to data quality engineering inte-
gratesdevel opment activities using dataarchitecture. Failureto develop systemsas
coordinated architecture components results in fragmented data resources whose
definitions apply at best within system boundaries. One additional consequenceis
that datainterchange among company systemsand those of partner organizationsis
moredifficult. Structurally defective dataresultsin unfavorable outcomes such as:
1) providing the correct response but thewrong datato auser query becausethe user
did not comprehend the system data structure; 2) organizational maintenance of
inconsistent data used by redundant systems; or 3) data not supplied at all due to
deletion anomalies (i.e., storing multiplefactsin the same physical entity).

Previous studies of data quality. have addressed practice-oriented causes of
imperfect data with data quality engineering methods such as those reported by
English (1996)-and Broussard (1994). L ess guidance has been available to organi-
zations interested.in addressing the problems creating structurally defective data
andhow it rel atesto the comprehensive dimensions of dataquality engineering.
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