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Preface

This volume contains the papers presented at the 8th International Conference
on Discovery Science (DS 2005) held in Singapore, Republic of Singapore, during
the days from 8-11 of October 2005.

The main objective of the Discovery Science (DS) conference series is to pro-
vide an open forum for intensive discussions and the exchange of new ideas and
information among researchers working in the area of automating scientific dis-
covery or working on tools for supporting the human process of discovery in
science. It has been a successful arrangement in the past to co-locate the DS
conference with the International Conference on Algorithmic Learning Theory
(ALT). This combination of ALT and DS allows for a comprehensive treatment
of the whole range, from theoretical investigations to practical applications. Con-
tinuing in this tradition, DS 2005 was co-located with the 16th ALT conference
(ALT 2005). The proceedings of ALT 2005 were published as a twin volume 3734
of the LNCS series.

The International Steering Committee of the Discovery Science conference se-
ries provided important advice on a number of issues during the planning of Dis-
covery Science 2005. The members of the Steering Commitee are Hiroshi Motoda,
(Osaka University), Alberto Apostolico (Purdue University), Setsuo Arikawa
(Kyushu University), Achim Hoffmann (University of New South Wales),
Klaus P. Jantke (DFKI and FIT Leipzig, Germany), Massimo Melucci (Uni-
versity of Padua), Masahiko Sato (Kyoto University), Ayumi Shinohara (Tohoku
University), Einoshin Suzuki (Yokohama National University), and Thomas Zeug-
mann (Hokkaido University).

We received 112 full paper submissions out of which 21 long papers (up to
15 pages), 7 regular papers (up to 9 pages), and 9 project reports (3 pages) were
accepted for presentation and are published in this volume. Each submission was
reviewed by at least two members of the Program Committee of international
experts in the field. The selection was made after careful evaluation of each paper
based on originality, technical quality, relevance to the field of discovery science,
and clarity.

The Discovery Science 2005 conference had three types of presentations: long
papers were presented in a plenary session; regular papers were presented in
a short spotlight presentation to generate interest and a presentation during
a poster session for intensive discussions and presentation of details; project
reports were presented in a poster session to allow intensive discussion on ongoing
work and interesting ideas that had not been developed to the same degree of
maturity as long and regular papers.

The Carl Smith Award was presented this year for the first time in honor of
Professor Carl Smith to the student author of the best paper in the Discovery
Science conference authored or co-authored by a student. The prize of 555 Euro
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was awarded to Qianjun Xu for the paper entitled Active Constrained Clustering
by Examining Spectral Eigenvectors.

This volume consists of four parts. The first part contains invited talks of ALT
2005 and DS 2005. Since the talks were shared between the two conferences, for
the speakers invited specifically for ALT 2005 only abstracts are contained in this
volume, while the full paper is found in the twin volume LNCS 3734 (the pro-
ceedings of ALT 2005). We were delighted that Gary Bradshaw (Invention and
Artificial Intelligence), Vasant Honovar (Algorithms and Software for Collab-
orative Discovery from Autonomous, Semantically Heterogeneous, Distributed,
Information Sources), Chih-Jen Lin (Optimization Issues in Training Support
Vector Machines), Ross D. King (The Robot Scientist Project), and Neil Smal-
heiser (The Arrowsmith Project: 2005 Status Report) followed our invitation to
present their work.

The second part of this volume contains the papers accepted as long papers
(acceptance rate of less than 21%). The third part of this volume contains the
regular papers, which were found to belong to the best 27% of all submissions.
Finally, the fourth part of this volume contains the project reports; the total
acceptance rate for all three paper categories sums to 37% of all submissions.

We are deeply indebted to the Program Committee members as well as their
subreferees who had the critically important role of reviewing the submitted
papers and contributing to the intense discussions which resulted in the selection
of the papers published in this volume. Without this enormous effort, ensuring
the high quality of the work presented at Discovery Science 2005 would not have
been possible.

We also thank all the authors who submitted their work to Discovery Science
2005 for their efforts.

We wish to express our gratitude to the invited speakers for their acceptance
of the invitation and their stimulating contributions to the conference.

Finally, we wish to thank everyone who contributed to make Discovery Sci-
ence 2005 a success: the DS Steering committee, the ALT conference chairs,
invited speakers, and last but not least Lee Wee Sun, the Local Arrangements
Chair and his team of supporters.

October 2005 Achim Hoffmann
Hiroshi Motoda
Tobias Scheffer
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The Carl Smith Award

Starting with this year, the “Carl Smith Award” is presented to the most out-
standing paper written or co-authored by a student. The selection is made by
the actual program committee of the Discovery Science conference. The award
carries a scholarship prize of 555 Euro.

The decison to introduce this award has been proposed at the ALT/DS-
business meeting of last year’s conference in Padua after remembering Carl
Smith, who passed away on July 21, 2004 after a long and valiant battle with
cancer, with a minute of silence. Subsequently, this decison has been happily
approved by Patricia Smith.

Carl performed his undergraduated studies in Vermont and received his Bach-
elor of Science Degree from the University of Vermont in 1972. Then, he moved
to State University of New York at Buffulo where he received his Ph.D. Subse-
quently, he was Assistant Professor of Computer Science at Purdue University.
Then he was at the University of Maryland at College Park, where he got pro-
moted to Associate and Full Professor. In 1993, Carl received the Habilitation
degree from the University of Latvia in Riga. He is also one of the very few
non-Latvian scientists who got elected to the Latvian Academy of Science.

Additionally, Carl spent several years as program manager at the National
Science Foundation’s theoretical computer science program and continued to
work for the National Science Foundation by working on programs and panel
reviews for many years.

Carl also contributed to the computer science community as an editor of
the International Journal of the Foundations of Computer Science, Theoretical
Computer Science, and Fundamenta Informaticae.

The Discovery Science conference series is still a young one but many re-
searchers remember Carl for a much longer time, because of his very active role
in the algorithmic or computational learning communities.

Let us look back to 1986 when the 1st International Workshop on Analogical
and Inductive Inference was held in Wendisch-Rietz near Berlin. This was the
starting point of the first international conference series on learning theory which
merged in 1994 with the Algorithmic Learning Theory series established in 1990.
At this workshop Carl gave a talk “On the Inference of Sequence of Functions”
(co-authored with Bill Gasarch) in which he developed a model of “learning how
to learn.” Of course, by this time Carl was already well known through his work
on comparison of identification criteria for machine inductive inference, his work
on team learning, and the beautiful survey paper “Inductive Inference: Theory
and Methods” (co-authored with Dana Angluin).

Besides the very fruitful scientific discussions we all enjoyed at this work-
shop, it was also the beginning or continuation of a lasting friendship many
of us had with Carl which in turn led to many teams including Carl all over
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the world. These long and fruitful collaborations included leading groups from
Japan, Latvia, Germany, USA, Australia, and Singapore among many countries.
As a result, papers on query learning, on memory limitation, on learning with
anomalies, on the complexity of inductive inference, on Barzdins’s conjecture,
on procrastination, on mind change complexity as well as on a logic of discovery
emerged.

Besides his regular papers, Carl contributed in many ways to the ALT and DS
conference series by serving for their Program Committees and the DS Steering
Committee, and by serving as local chair, as conference chair and arrangements
as invited speaker.

He also chaired IFIP WG 1.4 on Computational Learning Theory and
organized many funding to support, in particular, young scientists.

Since Carl Smith did so much for the ALT and DS conferences, his spirit, his
contributions, his passion, and his ideas will be remembered and passed to the
young generations by the “Carl Smith Award.”

August 2005 Thomas Zeugmann
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