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Abstract. The performance of business processes and the degree of automation
strongly depends on the quality of data in information systems. Due to the
multidimensional characteristics of data quality, identification and improvement
of data quality problems are complex tasks which require knowledge about
what are correct data in the relevant domain. Arisen from semantic web
research, ontologies have been discussed as a means to provide such
knowledge. But the construction and maintenance of ontologies is a costly task.
Thus, ontologies can only gain practical relevance for data quality management
if we manage to provide certainty about its efficient usage. In my PhD research
project, I aim at overcoming this bottleneck by developing a technical
framework for ontology-based data quality management and a matching
efficiency estimation model for ex ante cost benefit estimation.
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1 Problem Statement and Research Goals
Performing business processes based on poor data quality can directly account for
expensive errors. The impact of poor data quality on the enterprise’s business thereby
ranges from dissatisfaction of customers and employees to unnecessary costs and
missed revenues [1]. Recently, ontologies, i.e. partly formalized, consensual
conceptualizations of a domain of interest, have been suggested as a promising means
to assure data quality at a high level. They are expected to provide machine-readable
access to knowledge [2], e.g. for improved data retrieval, data integration, or data
cleaning. But due to its complexity ontology-based data quality management
(OBDQM) activities will not always be efficient [3]. Hence, this research project
focuses on three major research issues to be examined:
1. Understanding the technical and business impact of ontologies on data quality
2. Development of an efficient architecture to utilize ontologies in relational database
management system (RDBMS) landscapes for OBDQM
3. Development of metrics and models for ex-ante cost-benefit estimation for
OBDQM based on a minimal set of problem characteristics
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2 Proposed Approach
Following questions represent the proposed guideline of my PhD research:





What data quality problems can be improved by ontologies?
How can ontologies be integrated in RDBMS to manage data quality?
What kind of ontologies should be used?
What has to be represented to identify and mitigate data deficiencies in information
systems?
 How can we estimate cost for ontology construction, maintenance, population, and
usage?
 How can we estimate poor data quality cost mitigated through ontology usage?
From the technical perspective high quality data are data that meet “conformance
to specifications” [4] and are “free of defects” [5]. Based on this definition data
quality problems occurring in data values and schema elements of single and multiple
source scenarios are collected. Similar to [6] the identified data quality problems and
possible improvement methodologies are documented within a task ontology
complemented by domain ontologies for domain specific aspects. The aspired
technical architecture aims to apply ontology-based techniques on RDBMS during the
three main sections of the data lifecycle: data acquisition, data storage, and data usage
[1]. Finally, appropriate metrics for ex ante estimation will be developed regarding
cost for ontology construction, maintenance, population, and usage on the one hand.
On the other hand metrics for benefit estimation will be developed to estimate the
reduction in poor data quality cost referred to ontology usage. The estimation of poor
data quality cost will also consider the fall in value of the deficient process. It is
intended to validate the OBDQM architecture on real world data of RDBMS. The cost
benefit estimation model will be evaluated by at least one case study, in which actual
costs and benefits of OBDQM will be measured and compared with estimated results.
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