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Preface

The work embodied in this volume was presented across three consecutive edi-
tions of the International Workshop on Learning Classifier Systems that took
place in Chicago (2003), Seattle (2004), and Washington (2005). The Genetic
and Evolutionary Computation Conference, the main ACM SIGEvo conference,
hosted these three editions. The topics presented in this volume summarize the
wide spectrum of interests of the Learning Classifier Systems (LCS) community.
The topics range from theoretical analysis of mechanisms to practical consid-
eration for successful application of such techniques to everyday data-mining
tasks.

When we started editing this volume, we faced the choice of organizing the
contents in a purely chronological fashion or as a sequence of related topics that
help walk the reader across the different areas. In the end we decided to orga-
nize the contents by area, breaking the time-line a little. This is not a simple
endeavor as we can organize the material using multiple criteria. The taxon-
omy below is our humble effort to provide a coherent grouping. Needless to
say, some works may fall in more than one category. The four areas are as
follows:

Knowledge representation. These chapters elaborate on the knowledge rep-
resentations used in LCS. Knowledge representation is a key issue in any
learning system and has implications for what it is possible to learn and
what mechanisms should be used. Four chapters analyze different knowledge
representations and the LCS methods used to manipulate them.

Mechanisms. This is by far the largest area of research. Nine chapters re-
late theoretical and empirical explorations of the mechanisms that define
LCS on the following subjects: (1) bloat control for variable-length repre-
sentations, (2) classifier manipulation techniques: classifier ensembles and
post processing (3) error guidance and the exploration/exploitation dilemma,
(4) internal-model driven multistep LCS, (5) effects of class imbalance, (6)
bounding convergence criteria for reinforcement-based LCS, and (7) tech-
niques for dealing with missing data.

New directions. This group of chapters focuses on LCS applied to new and
unconventional problems. T'wo chapters present work on the usage of LCS as
learning models for system composition where they are used to create com-
plex strategies based on properly assembling basic capabilities. Two other
chapters explore seminal work on LCS as function approximators, exploring
different architectures and methods to efficiently achieve this goal. Another
chapter describes a new way of using LCS for determining relevant variables
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for the predictive process, instead of only focusing on classification perfor-
mance. The last chapter of this group explores formal relations between LCS
and ant colony optimization for the traveling salesman problem, illustrating
how LCS can also be used to solve such a class of problems.

Application-oriented research and tools. The last group of chapters de-

scribes applied research, mostly oriented to data-mining applications. Two
chapters explore and analyze how to improve the performance and accuracy
of LCS for data-mining tasks. Two other chapters explore a more practi-
cal path that involves the creations of tools for (1) assisting the process of
knowledge discovery and its visualization for medical data, and (2) creating
computer-aided design tools that can help designers to identify and explore
application areas where LCS methods can provide an efficient solution.

As mentioned earlier, this volume is based on the 6th, 7th, and 8th editions of
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