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ABSTRACT

Pattern base management systems (PBMS) have been introduced as an effective way to manage the
high volume of patterns available nowadays. PBMS provide pattern management functionality in the
same way where a database management system provides data management functionality. However, not
all the extracted patterns are interesting, some are trivial and insignificant because they do not make
sense according to the domain knowledge. Thus, in order to automate the pattern evaluation process,
we need to incorporate the domain knowledge in it. We propose the integration of PBMS and ontolo-
gies as a solution to the need of many scientific fields for efficient extraction of useful information from
large databases and the exploitation of knowledge. In this chapter, we describe the potentiality of this
integration and the issues that should be considered introducing an XML-based PBMS. We use a case
study of data mining over scientific (seismological) data to illustrate the proposed PBMS and ontology
integrated environment.

INTRODUCTION mining step in Figure 1). The role of the domain

experts in this process is crucial. Their knowl-
In the knowledge discovery from data (KDD) edge is used in early stages to prepare data (i.e.,
process, data mining techniques are used to find to decide for the data cleaning and preparation)
patterns from a large collection of data (see data and to choose the appropriate parameters for the
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datamining algorithms. Their contribution is also
necessary for the evaluation and interpretation
of the extracted patterns that lead to the genera-
tion of knowledge (Fayyad, Piatetsky-Shapiro,
& Smyth, 1996).

In essence, extracted patterns are used from
domain experts to explore new relations on data,
evaluate theories on the field of interest, and dis-
cover unknown and hidden knowledge that will
lead to new experiments and theories. However,
some of the extracted patterns are considered
trivial and some others insignificant, according
to the domain knowledge. To evaluate extracted
patterns experts have defined a lot of different,
either objective or subjective interestingness
measures based mostly on statistical properties
of the patterns. Nevertheless, analyzing and as-
sessing the usefulness of discovered patterns is a
laborious task and is considered a hard problem
(Piatetsky-Shapiro, 2000).

Two important issues are raised. The first
refers to the manipulation and management of
the patterns in a unified way, either they have
been evaluated or not. Currently, the majority
of the available data mining tools support the
visualization of patterns, and in the best case
storage in relational tables. Combined with the
characterization of patterns as complex, compact,
andrich insemantics representation of data (Rizzi
et al., 2003), this issue raises the challenge for
pattern management. In this context, we propose
an XML-based pattern base management system
(PBMS) for representing, storing, querying,
indexing, and updating patterns. This system is

Figure 1. The KDD process

data mining engine independent, supporting in-
teroperability and exchange of patterns between
different pattern bases.

Thesecondissueis related to the incorporation
of the existing domain knowledge in the data min-
ing process, and especially in the pattern evalua-
tion phase. Several statistical and interestingness
measures have been proposed for the evaluation of
patterns (Freitas, 1999; Piatetsky-Shapiro, 1991;
Piatetsky-Shapiro, & Matheus, 1994; Silberschatz
& Tuzhilin, 1996). These measures are applied
either before or during the data mining process.
In the first case, they are used to reduce the
number of patterns that will be extracted and to
speed up the data mining process. While in the
evaluation phase, they are used to clean up the
patterns considered insignificant.

Nevertheless, no such measure for pattern
evaluationis efficient enough as the domain exper-
tise itself. Domain experts can better evaluate the
patterns and decide whether they are trivial ornot.
It is the user who will distinguish interesting rare
occurrences of patterns from statistical noise using
his/her background knowledge (Pohle, 2003). In
order to automate the pattern evaluation process,
weneed to incorporate the domain knowledge iniit.
It is generally acceptable that domain knowledge
can be represented efficiently using ontologies
(Pohle, 2003). An ontology is a specification of a
conceptualization, a description of the concepts
and relationships that can exist for an agent or a
community of agents (Gruber, 1993).

We argue that domain knowledge expressed
with ontologies could function as a filter in the

Pre- Trans- Data Interpretation/ W
Selection processing| = = -~ | formation = N Mining Evaluation G
=/ — |77 e I_. |- . ="
Preprocessed | Transformed
T. t D
J arget Data Data Data Patterns Knowledge

238




17 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage: www.igi-
global.com/chapter/framework-integrating-ontologies-pattern-bases/7580

Related Content

A Novel Multi-Secret Sharing Approach for Secure Data Warehousing and On-Line Analysis
Processing in the Cloud

Varunya Attasena, Nouria Harbiand Jérdbme Darmont (2015). International Journal of Data Warehousing and
Mining (pp. 22-43).

www.irma-international.org/article/a-novel-multi-secret-sharing-approach-for-secure-data-warehousing-and-on-line-analysis-

processing-in-the-cloud/125649

The Sentiment Revealed in Social Networks during the Games of the Brazilian Team in the 2014
World Cup: A Conceptual Approach of Actor-Network Theory

Rita Paulino (2016). Big Data: Concepts, Methodologies, Tools, and Applications (pp. 1705-1716).
www.irma-international.org/chapter/the-sentiment-revealed-in-social-networks-during-the-games-of-the-brazilian-team-in-the-
2014-world-cup/150237

The Use of Smart Tokens in Cleaning Integrated Warehouse Data
Christie I. Ezeifeand Timothy E. Ohanekwu (2005). International Journal of Data Warehousing and Mining (pp.
1-22).

www.irma-international.org/article/use-smart-tokens-cleaning-integrated/1749

Applications of Data Mining in Dynamic Social Network Analysis
Manish Kumar (2013). Data Mining in Dynamic Social Networks and Fuzzy Systems (pp. 110-121).
www.irma-international.org/chapter/applications-data-mining-dynamic-social/77525

Networking Serendipitous Social Encounters in Urban Neighbourhoods
Marcus Foth (2009). Social Implications of Data Mining and Information Privacy: Interdisciplinary Frameworks
and Solutions (pp. 71-87).

www.irma-international.org/chapter/networking-serendipitous-social-encounters-urban/29145



http://www.igi-global.com/chapter/framework-integrating-ontologies-pattern-bases/7580
http://www.igi-global.com/chapter/framework-integrating-ontologies-pattern-bases/7580
http://www.irma-international.org/article/a-novel-multi-secret-sharing-approach-for-secure-data-warehousing-and-on-line-analysis-processing-in-the-cloud/125649
http://www.irma-international.org/article/a-novel-multi-secret-sharing-approach-for-secure-data-warehousing-and-on-line-analysis-processing-in-the-cloud/125649
http://www.irma-international.org/chapter/the-sentiment-revealed-in-social-networks-during-the-games-of-the-brazilian-team-in-the-2014-world-cup/150237
http://www.irma-international.org/chapter/the-sentiment-revealed-in-social-networks-during-the-games-of-the-brazilian-team-in-the-2014-world-cup/150237
http://www.irma-international.org/article/use-smart-tokens-cleaning-integrated/1749
http://www.irma-international.org/chapter/applications-data-mining-dynamic-social/77525
http://www.irma-international.org/chapter/networking-serendipitous-social-encounters-urban/29145

