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Abstract

In this chapter, we consider the application of generalization-based data
mining to fuzzy similarity-based object-oriented databases (OODBs).
Attribute generalization algorithms have been most commonly applied to
relational databases, and we extend these approaches. A key aspect of
generalization data mining is the use of a concept hierarchy. The objects
of the database are generalized by replacing specific attribute values by
the next higher-level term in the hierarchy. This will then eventually result
in generalizations that represent a summarization of the information in the
database. We focus on the generalization of similarity-based simple fuzzy
attributes for an OODB using approaches to the fuzzy concept hierarchy
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developed from the given similarity relation of the database. Then
consideration is given to applying this approach to complex structure-
valued data in the fuzzy OODB.

Introduction

Data mining and knowledge discovery have increasing importance as the amount
of data from various sources has rapidly increased. Awash in such volumes of
data, data mining techniques attempt to make sense of this data by formulating
information of value for decision making. This can vary from deciding on
commercial sales promotions to environmental planning to national security
decisions. Much of the current work is in the context of conventional relational
databases. In this chapter, we will discuss how to apply one valuable data mining
approach — attribute-oriented generalization — to a similarity-based fuzzy
OODB.

Background

In this section, we survey the general area of data mining, discuss some of the
relevant work in fuzzy data mining, and then describe the specific technique of
attribute-oriented induction for generalization, which is the focus of this chapter.
Additionally, we describe the fuzzy object-oriented model based on similarity
relationships that is the context in which we investigate data generalization.

Data Mining

Data mining or knowledge discovery generally refers to a variety of techniques
that have developed in the fields of databases, machine learning, and pattern
recognition. The intent is to uncover useful patterns and associations from large
databases.

Although we are primarily interested here in specific algorithms for knowledge
discovery, we will first review the overall process of data mining (Feelders,
Daniels, & Holsheimer, 2000). The initial steps of data mining are concerned
with preparation of data, including data cleaning intended to resolve errors and
missing data and integration of data from multiple heterogeneous sources. Next
are the steps needed to prepare for actual data mining. These include selection
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