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Preface

The work described in this book was first presented at the Fifth Workshop
on Genetic Programming, Theory and Practice, organized by the Center for the
Study of Complex Systems at the University of Michigan, Ann Arbor, 17-19
May 2007. The goal of this workshop series is to promote the exchange of
research results and ideas between those who focus on Genetic Programming
(GP) theory and those who focus on the application of GP to various real-
world problems. In order to facilitate these interactions, the number of talks
and participants was small and the time for discussion was large. Further,
participants were asked to review each other’s chapters before the workshop.
Those reviewer comments, as well as discussion at the workshop, are reflected in
the chapters presented in this book. Additional information about the workshop,
addendums to chapters, and a site for continuing discussions by participants and
by others can be found at http://cscs.umich.edu/gptp2007.

We thank all the workshop participants for making the workshop an exciting
and productive three days. In particular we thank all the authors, without whose
hard work and creative talents, neither the workshop nor the book would be
possible. We also thank our keynote speakers PZ Meyers, Associate Professor of
Biology at the University of Minnesota, Morris, and Wolfgang Banzhaf, Chair
and Professor of Computer Science at the Department of Computer Science
of Memorial University of Newfoundland, Canada. Both keynotes delivered
thought-provoking talks comparing and constrasting natural biological systems
to Genetic Programming and to Artifical Evolution in general, all of which
inspired a great deal of discussion among the participants.

The workshop received support from these sources:

The Center for the Study of Complex Systems (CSCS);

Third Millennium Venture Capital Limited;

Michael Korns, Investment Science Corporation.

State Street Global Advisors, Boston, MA;
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Biocomputing and Developmental Systems Group, Computer Science
and Information Systems, University of Limerick;

Christopher T. May, RedQueen Capital Management;

Dow Chemical Corporation, Midland, MI; and

Genetics Squared, Inc, Ann Arbor, MI.

We thank all of our sponsors for their kind and generous support for the work-
shop and GP research in general.

A number of people made key contributions to running the workshop and
assisting the attendees while they were in Ann Arbor. Foremost among them
was Howard Oishi, assisted by Sarah Cherng and Mike Bommarito. After the
workshop, many people provided invaluable assistance in producing this book.
Special thanks go to Sarah Cherng, who did a wonderful job working with the
authors, editors and publishers to get the book completed very quickly. Thanks
to William Tozier for assisting in copy-editing some of the chapters. Valerie
Schofield and Melissa Fearon’s editorial efforts were invaluable from the initial
plans for the book through its final publication. Thanks also to Deborah Doherty
of Springer for helping with various technical publishing issues. Finally, we
thank Carl Simon, Director of CSCS, for his support for this endeavor from its
very inception.

Rick Riolo, Terence Soule and Bill Worzel



Foreword

It was a great joy for me to be invited to the 5th Genetic Programming
Workshop on Theory and Practice, held in May 2007 in Ann Arbor. The
organizers are to be congratulated to a well conceived event. The Center for the
Study of Complex Systems (CSCS) at the University of Michgan was a fabulous
host again this year. Much as in earlier years, participants at the workshop are
a unique blend of theoreticians and practitioners in GP, and the workshop is an
ideal place to move forward with ideas as both streams fertilize each other.

Although I did participate at this workshop in earlier years, I was honoured
this year to give a keynote speech, along with Developmental Biologist, Dr. PZ
Myers, from the University of Minnesota, Morris campus.

I was particularly impressed this year by the dedication to community
progress. Frequently it was said that ideas introduced and examined in par-
ticular algorithmic variants could and should be included in all tools for GP.
Among those particularly mentioned this year were information-theoretic mea-
sures of fitness and diversity in a populations, as well as recipes like restart of
runs and random sampling of fitness cases.

As a result of this community effort, the GPTP workshop has developed into
a driving force for progress in GP. Some participants were already planning
their prospective next year’s contribution, with progress anticipated from in-
tegration of new ideas discussed at this year’s workshop. If such momentum
can be maintained, surely GPTP workshops will go down as some of the most
influential events in the history of Genetic Programming.

The keynote speakers this year were selected with an eye on the impact of
biological discoveries in Evolutionary Computation. Genetic Programming, as
much as this seems strange, happens to be the closest algorithmic incorporation
of natural evolution. It offers a rich set of by-products in its behavior, which
baffle practitioners, yet are to be expected if one compares the algorithms to
their natural counterparts.

A lot could be adopted from what Biology has learned over the past 20
years, and from the feedback I received on my talk there seems to be a general
recognition that learning from Biology will infuse further innovations into our
field and propel Genetic Programming forward in the coming years.
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In my opinion, our algorithmic implementations have just started to explore
the power of evolution (and development), and there is much more to be found
in the coming years. I went away from GPTP reinvigorated and wish the reader
the same from studying the contributions in this collection of talks.

Wolfgang Banzhaf, Head
Department of Computer Science
Memorial University of Newfoundland
St. John’s, Canada
July, 2007




