MAPi Thesis topic:

Development of a support system for workflow design for data mining problems that
exploits metalearning

Context and Objectives

The aim of this thesis project is to develop methodologies useful when designing workflows
for data mining problems. Workflows are now commonly used in many data mining
systems, including Weka, Knime, Rapid Miner etc. Usually it is not easy to compose such
workflows, as many possibilities exist. For instance, in classification different classifiers
provide solutions of different quality. Some achieve higher accuracy rates than others.
Different classifiers incur different costs related to the time spent in training. The solutions
are affected by selection of certain variables and pre-processing. Similar issues arise when
considering other data mining tasks (e.g. regression, optimization tasks etc.).

Thus there is a need for meta-level systems that help to organize and explore this vast
space of possibilities. As has been shown in recent work, the design of workflows can be
facilitated by recourse to planning systems. The resulting plan / workflow should provide a
good compromise between solution quality and costs.

The aim of this project is to exploit the knowledge of what happened in the past (often
referred to as metaknowledge), when deciding how to proceed in a new situation. This
involves identifying promising candidate plans / workflows to adapt, or else, initiating a
process of plan / workflow construction from scratch.

The candidate workflows need to be tested. The aim of these tests is to verify whether the
goal of data mining has been achieved and determine the solution quality. The results of
tests condition, in general, which candidate workflows should be considered next. The aim
is to avoid generating and testing all possible workflows, which would incur high costs. The
method should focus on “promising workflows” and “promising experiments”, that is those
experiments that have a high probability of providing new information, useful in the process
of making the best decision. The solution should seek a good compromise between
exploration and exploitation. Instead of carrying out all experiments from scratch, the work
could exploit the existing experimental databases (e.g. the one at U. Leuven).

This thesis project could thus help to solve an important task of data mining which is how to
design workflows for data mining problems in a more effective manner.
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