
Lecture Notes in Artificial Intelligence 2225
Subseries of Lecture Notes in Computer Science
Edited by J. G. Carbonell and J. Siekmann

Lecture Notes in Computer Science
Edited by G. Goos, J. Hartmanis, and J. van Leeuwen



3
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Tokyo



Naoki Abe Roni Khardon
Thomas Zeugmann (Eds.)

Algorithmic
Learning Theory

12th International Conference, ALT 2001
Washington, DC, USA, November 25-28, 2001
Proceedings

1 3



Series Editors

Jaime G. Carbonell,Carnegie Mellon University, Pittsburgh, PA, USA
Jörg Siekmann, University of Saarland, Saarbrücken, Germany

Volume Editors

Naoki Abe
IBM, Thomas J. Watson Research Center, Room 33-237
P.O. Box 218, Yorktown, NY 10598, USA
E-mail: nabe@us.ibm.com

Roni Khardon
Tufts University, Dept.of Electrical Engineering and Computer Science
161 College Ave., Medford, MA 02155, USA
E-mail: roni@eecs.tufts.edu

Thomas Zeugmann
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Preface

This volume contains the papers presented at the 12th Annual Conference on
Algorithmic Learning Theory (ALT 2001), which was held in Washington DC,
USA, during November 25–28, 2001. The main objective of the conference is to
provide an inter-disciplinary forum for the discussion of theoretical foundations
of machine learning, as well as their relevance to practical applications. The
conference was co-located with the Fourth International Conference on Discovery
Science (DS 2001).

The volume includes 21 contributed papers. These papers were selected by
the program committee from 42 submissions based on clarity, significance, ori-
ginality, and relevance to theory and practice of machine learning.

Additionally, the volume contains the invited talks of ALT 2001 presented
by Dana Angluin of Yale University, USA, Paul R. Cohen of the University of
Massachusetts at Amherst, USA, and the joint invited talk for ALT 2001 and DS
2001 presented by Setsuo Arikawa of Kyushu University, Japan. Furthermore,
this volume includes abstracts of the invited talks for DS 2001 presented by
Lindley Darden and Ben Shneiderman both of the University of Maryland at
College Park, USA. The complete versions of these papers are published in the
DS 2001 proceedings (Lecture Notes in Artificial Intelligence Vol. 2226).

ALT has been awarding the E Mark Gold Award for the most outstanding
paper by a student author since 1999. This year the award was given to Ke
Yang for his paper “On Learning Correlated Boolean Functions Using Statistical
Queries.”

This conference was the 12th in a series of annual conferences established in
1990. Continuation of the ALT series is supervised by its steering committee con-
sisting of Naoki Abe (IBM Thomas J. Watson Research Center, Yorktown, USA),
Peter Bartlett (Australian National Univ.), Klaus P. Jantke (DFKI, Germany),
Roni Khardon (Tufts University, USA), Phil Long (National Univ. of Singapore),
Heikki Mannila (Nokia Research Center, USA), Akira Maruoka (Tohoku Univ.,
Sendai, Japan), Luc De Raedt (Albert-Ludwigs-Univ., Freiburg, Germany), Ta-
keshi Shinohara (Kyushu Inst. of Technology, Japan), Osamu Watanabe (Tokyo
Inst. of Technology, Japan), Arun Sharma (co-chair, Univ. of New South Wales,
Australia), and Thomas Zeugmann (chair, Med. Univ. of Lübeck, Germany).

We would like to thank all individuals and institutions who contributed to
the success of the conference: the authors for submitting papers, the invited
speakers for accepting our invitation and lending us their insight into recent
developments in their research areas, the sponsors, and Springer-Verlag.

We are particularly grateful to the program committee for their work in
reviewing papers and participating in on-line discussions. We are also grateful
to the external referees whose reviews made a considerable contribution to this
process. The program committee consisted of:
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Hiroki Arimura (Kyushu Univ., Japan)
Javed Aslam (Dartmouth College, USA)
Peter Bartlett (Barnhill Technologies, Australia)
Anselm Blumer (Tufts Univ., USA)
Carlos Domingo (Synera Systems, Spain)
Colin de la Higuera (Univ. St. Etienne, France)
Steffen Lange (DFKI, Saarbrücken, Germany)
Phil Long (National Univ., Singapore)
Eric Martin (UNSW, Australia)
Atsuyoshi Nakamura (NEC Labs., Japan)
Vijay Raghavan (Vanderbilt Univ., USA)
Dan Roth (UIUC, USA)
John Shawe-Taylor (Univ. of London, UK)
Eiji Takimoto (Tohoku Univ., Japan)
Christino Tamon (Clarkson Univ., USA)

We are grateful to DS 2001 chairs Masahiko Sato (Kyoto Univ., Japan), Klaus
P. Jantke (DFKI, Germany), and Ayumi Shinohara (Kyushu Univ., Japan) for
their effort in coordinating with ALT 2001 and to Carl Smith of the University
of Maryland at College Park for his work as the local arrangements chair for
both conferences.

Finally, we would like to thank the National Science Foundation, the Office
of Naval Research, Agilent Technologies, Avaya Labs, and the University of
Maryland for their generous financial support for the conference.

September 2001 Naoki Abe
Roni Khardon

Thomas Zeugmann
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J. Balcázar, Y. Dai, O. Watanabe



X Table of Contents

New Learning Models

Learning Coherent Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
A. Garg, D. Roth

Learning Intermediate Concepts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
S.S. Kwek

Real-Valued Multiple-Instance Learning with Queries . . . . . . . . . . . . . . . . . . . 167
D.R. Dooly, S.A. Goldman, S.S. Kwek

Online Learning

Loss Functions, Complexities, and the Legendre Transformation . . . . . . . . . 181
Y. Kalnishkan, M.V. Vyugin, V. Vovk

Non-linear Inequalities between Predictive and Kolmogorov
Complexities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

M.V. Vyugin, V.V. V’yugin

Inductive Inference

Learning by Switching Type of Information . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
S. Jain, F. Stephan

Learning How to Separate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219
S. Jain, F. Stephan

Learning Languages in a Union . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
S. Jain, Y.K. Ng, T.S. Tay

On the Comparison of Inductive Inference Criteria for Uniform Learning
of Finite Classes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

S. Zilles

Refutable Inductive Inference

Refutable Language Learning with a Neighbor System . . . . . . . . . . . . . . . . . . 267
Y. Mukouchi, M. Sato

Learning Recursive Functions Refutably . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283
S. Jain, E. Kinber, R. Wiehagen, T. Zeugmann

Refuting Learning Revisited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299
W. Merkle, F. Stephan

Learning Structures and Languages

Efficient Learning of Semi-structured Data from Queries . . . . . . . . . . . . . . . . 315
H. Arimura, H. Sakamoto, S. Arikawa



Table of Contents XI

Extending Elementary Formal Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
S. Lange, G. Grieser, K.P. Jantke

Learning Regular Languages Using RFSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 348
F. Denis, A. Lemay, A. Terlutte

Inference of ω-Languages from Prefixes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364
C. de la Higuera, J.-C. Janodet

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379


	Lecture Notes in Artificial Intelligence
	Springer
	Algorithmic Learning Theory
	Copyright page
	Preface
	Additional Reviewers
	Table of Contents

