DATAMINING: Supervised and non-supervised intelligent knowledge discovery, Database and
Taxonomy.

ABSTRACT

This study investigates an approach of knowledge discovery and data mining in insufficient databases. An
application d Computational Taxonomy analysis demonstrates that the goproadch is effective in such a data
mining process The approad is characterized by the use of both the second type of domain knowledge and
visualization. This type of knowledge is newly defined in this gudy and deduced from suppasition about
badkground situations of the domain. The supposition is triggered by strong intuition about the extracted
features in a reaurrent process of data mining. This type of domain knowledge is useful not only for
discovering interesting knowledge but aso for guiding the subsequent search for more explicit and
interesting knowledge. The visudi zationis very useful for triggering the supposition.

In this paper we describe both, a new supervised technique based on clustering detection and a non
supervised one based on genetic algorithms. The fina classification of the attributes is done applying
different Bayesian criteria. The techniques are used in different sequences lealing to different procedures of
classification.

We gplied the derived methods to a data base with the final purpose of determining client profilesin order
to give, through a redistic example, the advantages and dsadvantages of the different procedures. Even
when there is not a unique conclusion it is possible to establish the required refinements needed on each
combination d techniques.

DATABASE AND TAXONOMY

We have achance of making a dustering of a set of objects using their states or characters values. Some
data mining technologies are applied to discovering the knowledge useful for the dustering analysis. This
leads to investigation of effective techndogies in discovering the target knowledge. The Data Matrix is,
however, primarily used for obtaining the distances between objects. Therefore, the database seams
insufficient for the cluster structure analysis. This leads to another investigation of appropriate technologies
for data mining in insufficient databases.

In performing the data mining in insufficient databases, damain knowledge is especialy effective nat only
in extrading interesting knowledge but also in guiding and containing the search for the interesting
knowledge. Data visuaization also significantly asssts the data mining process as an interface between
human and computer for iterative mining based onthe domain knowledge.

In the murse of data mining for the dustering analysis, it is noted that two types of domain knowledge ae
required:

Thefirst is the domain knowledge which is typicdly defined and usually provided by some domain experts,
in this gudy by Numericd Taxonamy researchers, and applications. The data mining problem involves
many contextual constraints to be taken into account, which are only in experts mind bu nat explicitly
represented anywhere. The first type of domain knowledge brings to mind such important constraints.

The secondis the domain knowledge which is newly defined in this dudy and deduced from suppgsition
abou badkground situations of a domain. The data mining processyields many incomplete features which
can never be discarded to discover the target knowledge. The suppasition is triggered by strong intuition
abou such features. The second type of domain knowledge is useful for guiding and containing the
subsequent search for more explicit and interesting knowledge in the data mining processin insufficient
databases.

To direct the search for the target knowledge, interadionis required between human relating to the domain
knowledge and computer to do the search.

This leals to an iterative process of data mining with a preferred hierarchy for the interested set of data
This processing provides perhaps the best opportunity for the knowledge discovery in insufficient databases.

BAYESIAN KNOWLEDGE DISCOVERY

Bayesian statistics is a methoddogicd tool for data analysis, knowledge discovery and machine learning.
The Bayesian paradigm is based on the Laplac€s criteria which states that probability is the state of



knowledge &ou some event. As Laplace said, " Probability theory is nathing but common sense reduced to
cdculation”. The Bayes” theorem in its simplest form relates the probability of two events or hypaothesis Ci
and events E. The theorem states that the joint probability distribution function of Ci and E can be expressed
in term of the marginal and conditional distributions, given an state of knowledge we will named as | is

given by:

Plciz ) P(E/C)
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Probably, the more important fact of the Bayes  theorem is its bi-directiondity, and the possibility to
evaluate the probable causes of some event.

In data mining we gped also to the concept of Bayesian network, defined as the graphical model for
probabilistic relationships among a set of variables. This BN gives us the opportunity to encode the domain
knowledge given in terms of ajoint probability distribution, and, in combination with Bayesian techniques,
to extrad knowledge from data.

THE MACHINE LEARNING APPROACH

The madine learning methods are primarily oriented towards developing symbadli c logic-style descriptions
of data, which may characterize one or more sets of data quantitatively, differentiate between different
classes (defined by different values of designated output variables), create a “@nceptual” classification of
data, select the most representative ases, qualitatively predict sequences, and others. These techniques are
particularly well suited for developing descriptions that nominal (categorical) and rank variablesin data.
Anather important digtinction between the approaches to data analysis is that statistical methods are
typically used for globally characterizing a dass of objects (a table of data), but not for determining a
description for predicting classmemberships of future objeds.

The discovered knowledge is primarily classified into two. One dass is deeply concerned with the
charaderistics of the objects, subjed matter of the dassification. The other relates to a set of objects which
belong to ead cluster, and the characteristics of the clusters.
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