IDEA GROUP PUBLISHING

701 E Chocolate Avenue, Hershey PA17033, USA ITB7262
Tel: 717/533-8845; Fax: 717/533-8661; URL: www.idea-group.com

Chapter XlllI

Heuristics in Medical
Data Mining

Susan E. George
University of South Australia, Australia

This chapter presents a survey of medical data mining focusing upon the
use of heuristic techniques. We observe that medical mining has some
unique ethical issues because of the human arena in which the conclu-
sions are outworked. The chapter proposes a forward looking responsi-
bility for mining practitioners that includes evaluating and justifying data
mining methods—a task especially salient when heuristic methods are
used. We define heuristics broadly to include those methods that are
applicable for large volumes of data, as well as those specifically directed
to dealing with uncertainty, and those concentrated upon efficiency. We
specifically consider characteristics of medical data, reviewing a range
of mining applications and approaches. We conclude with some sugges-
tions directed towards establishing a set of guidelines for heuristic
methods in medicine.

INTRODUCTION

Deriving—or discovering—information from data has come to be known as
data mining. Itis a popular activity in many domains, from stock market prediction
to healthcare. There are varied and diverse applications of the knowledge derived
from mining as conclusions are utilised in various capacities. Knowledge derived
from medical mining has been used to assist tasks as diverse as patient diagnosis and
inventory stock control; it has formed the knowledge behind intelligent interfaces
for patient record systems and been the tool of medical discovery. This chapter
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reviews some of the applications that have been made and identifies the need for a
set of guidelines for heuristic methods in medicine.

Data mining presents many challenges since data is often present in huge
volumes, distributed across many sources and highly complex in hature with many
hundreds of variables and relationships among those variables varying in time,
space or both often with a measure of uncertainty. Data mining is sometimes
distinguished from statistics because of the vastness of the data sets with which data
miners are concerned. Large data sets mean an increased algorithmic complexity
and with that complexity comes the corresponding need to address issues in
efficiency, hence the focus of this volume on a synergy of heuristics and data mining.

Artificial intelligence gives a very specific meaning to the term “heuristic.” A
heuristic is something that aids discovery of a solution. Heuristic methods are
typically employed within the context of problem solving, where the solution to a
problem must be found via a process of graph search (elements in the graph represent
problem states, or operations that transform problem states). In search heuristic
methods are able to guide exploration in an appropriate way and achieve faster
solutions or more optimal solutions; occasionally the heuristic prevents a solution.
Thus there are classic graph search algorithms such as the A* algorithm which is
heuristic search (under the right conditions). However, we may broaden the
definition of heuristics to include those techniques that are specifically relevant to
dealing with large volumes of data or uncertainty within data. In doing so we can
move away from traditional heuristic methods and encompass a wider range of
techniques that may be regarded as “heuristic” because they “aid discovery,” the
crux of data mining.

In the remainder of this chapter we consider the nature of medical data mining
and identify it as a unique arena for heuristic techniques. This is not just because the
data is sensitive or highly private or that ethical concerns shadow every stage of
mining from data collection to analytic procedures, from storage to appropriate data
access; privacy, accuracy and security are issues in other domains (Walhstrom,
Roddick, & Sarre, 2000). Rather, medical data mining is unique because of the
implications for human life that may arise from the conclusions drawn. We propose
that a set of guidelines for medical data mining is necessary, and that this is a natural
consequence of forward-looking responsibility within this field. Forward-looking
responsibility is accountable for high quality products and methods and requires
appropriate evaluation of results and justification of conclusions. The proposed
guidelines relate to the evaluation and justification of data mining results (so
important when heuristic “aids to discovery” are utilised that “may” benefit a
solution) and extend to both where and how the conclusions may be utilised and
indeed where heuristic techniques are relevant in this field.

This chapter continues by providing a short review of some techniques that
may be regarded as heuristic, including the classic A* search algorithm, tabu search,
genetic approaches, fuzzy logic, rough sets, case-based reasoning and neural
networks. We also examine the nature of medical data that present particular
challenges for mining tasks and the diverse range of medical mining applications
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