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Goal: The goal of this tutorial is to provide an introduction to data mining with a focus on recent
developments in the area of fuzzy set and rough set hybridisation. Also, it will provide a
demonstration of how such techniques can be employed for various data mining tasks such as feature
selection, and classification using the Weka data mining suite.

The areas of fuzzy sets and rough sets have become topics of great research interest, particularly in
the last 20 or so years. The integration or hybridisation of such techniques has also attracted much
attention, due mainly to the fact that these distinct approaches to data and knowledge modelling are
complementary when attempting to deal with uncertainty and noise. A large body of the work on
fuzzy-rough set hybridisation, however, has tended to focus on formal aspects of the theory and thus
has been framed in that context. This tutorial provides a platform and a unique opportunity to explore
the foundations of fuzzy-rough sets and demonstrate the advantages offered for data mining tasks
using the Weka environment.

The material to be covered includes:

* An introduction to the areas of knowledge discovery and data mining

* An introduction to the principle concepts of rough sets and fuzzy-rough sets for data mining

* Feature selection and fuzzy-rough feature selection, along with extensions to handle noisy
data, missing values, and unsupervised data.

¢ (lassification, including fuzzy-rough nearest neighbour (NN) and rule induction

* Data instance/object and prototype selection

* An introduction to the Weka data mining suite

* A demonstration of the above described data mining tasks using the Weka environment
(including some alternative (nature inspired) search techniques for performing feature
selection and classification)

* A demonstration of other useful tools for data mining in Weka, such as dealing with missing
values, and how to use the Experimenter and Knowledge-Flow interfaces

Proposed format: 2 hours, divided into: lecture, demonstration/walk-through examples of the various
techniques and relevant parameters, short period for discussion.

Potential audience: As mentioned previously, there is growing interest in the field of fuzzy-rough
sets. In addition, data mining and particularly the use of extensible open source platforms such as
Weka are also attracting widespread interest. This multi-faceted tutorial will appeal to those who may
be interested in the general area of fuzzy and rough set theory with application to data mining.
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