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FOREWORD

This proceedings contains the papers accepted for presentation at the Seventeenth International Joint Conference on Ar-
tificial Intelligence (IJCAI-01) held in Seattle, Washington, August 4-10, 2001. IJCAI is the premier international fo-
rum for Al research and the papers in these proceedings attest to its high standards.

This year, 796 papers were submitted for review and each paper was reviewed by three reviewers. The 30 members of the
Program Committee recruited over 600 reviewers, whose considerable effort is much appreciated. At the end, 197 pa-
pers were accepted, for an overall acceptance rate of 24 percent.

We continued IJCATs tradition of identifying papers for special attention. Reviewers were asked to recommend papers
for distinction and then a subcommittee of the Program Committee decided which of them should be highlighted at the
conference. This year, the paper “Complexity Results for Structure-based Causality,” by Thomas Eiter and Thomas
Lukasiewicz, was chosen for the best paper award.

This year’s program owes its high quality to many people. First of all, the Program Committee deserves great credit for
its effort and dedication to make IJCAI the high-quality conference that it is. Second, the staff at AAAI—in particular
Carol Hamilton, Rick Skalsky, and Keri Harvey—merit special thanks for the professional support and effort through-
out the entire paper-handling process. This process was, for the first time, all-electronic and we had to deal with a num-
ber of unforeseen problems. Third, Professional Book Center again did a splendid job of turning the set of individual
contributions into a book.

Hector Levesque, Jim Hoard, the I[JCAII trustees and the members of the IJCAI-01 advisory board provided advice at
critical points. I also wish to express my thanks to Tom Dean and Gigina Aiello, the Program and Conference Chairs of
IJCAI-99, for very helpful advice. Mike Wellman and Peter van Beek did a very good job of putting together an attrac-
tive tutorial program and workshop program, respectively. At Albert-Ludwigs-Universitit, Roswitha Hilden helped
in the organization in particular of the PC meeting, and Bruno Welsch provided the support for the computing infra-
structure.

Bernhard Nebel
Freiburg im Breisgau, Germany



IJCAI-01 CONFERENCE ORGANIZATION

Conference Committee

Conference Chair Local Arrangements Chair
Hector J. Levesque James E. Hoard

University of Toronto (Canada) The Boeing Company (USA)
Program Chair Secretary-Treasurer

Bernhard Nebel Ronald J. Brachman
Albert-Ludwigs-Universitit (Germany) AT&T Labs — Research (USA)

Advisory Committee

Bruce Buchanan, University of Pittsburgh (USA)
Silvia Coradeschi, Orebro University (Sweden)
Olivier Faugeras, INRIA (France)

Cheng Hu, Chinese Academy of Sciences (China)
Nicholas Jennings, University of London (England)
Henry Kautz, University of Washington (USA)
Robert Mercer, University of Western Ontario (Canada)
Silvia Miksch, Vienna University of Technology (Austria)
Devika Subramanian, Rice University (USA)

L. Enrique Sucar, Monterrey Institute of Technology (Mexico)
Ramasamy Uthurusamy, General Motors Research (USA)
Mary-Anne Williams, University of Newcastle (Australia)

LOCAL ARRANGEMENTS COMMITTEE

Chair: James Hoard, Boeing (USA)
Gary Coen, Boeing (USA)
Rob Jasper, Hawthorn Technology Group (USA)
Oscar Kipersztok, Boeing (USA)
Chris McConnell, Microsoft (USA)
Rick Wojcik, Boeing (USA)

Vi



PROGRAM COMMITTEE

Program Chair: Bernhard Nebel, Albert-Ludwigs-Universitit (Germany)
Elisabeth André, DFKI GmbH (Germany)
Minoru Asada, Osaka University (Japan)
Franz Baader, RWTH Aachen (Germany)
Craig Boutilier, University of Toronto (Canada)
Didier Dubois, IRIT-CNRS (France)

Maria Fox, University of Durham (United Kingdom)
Hector Geffner, Universidad Simén Bolivar (Venezuela)
Georg Gottlob, Vienna University of Technology (Austria)
Haym Hirsh, Rutgers University (USA)

Eduard Hovy, Information Sciences Institute (USA)
Joxan Jaffar, National University of Singapore (Singapore)
Daphne Koller, Stanford University (USA)
Fangzhen Lin, Hong Kong University of Science and Technology (Hong Kong)
Heikki Mannila, Nokia Research Center (Finland)
Robert Milne, Intelligent Applications (United Kingdom)
Daniele Nardi, Universita di Roma “La Sapienza” (Italy)
Dana Nau, University of Maryland (USA)

Patrick Prosser, University of Glasgow (UK)
Francesca Rossi, Universita di Padova (Italy)
Christoph Schlieder, Universitit Bremen (Germany)
Yoav Shoham, Stanford University (USA)

Piero Torasso, Universita di Torino (Italy)

Carme Torras, Institut de Robotica i Informatica Industrial (Spain)
Jan Treur, Vrije Universiteit Amsterdam (The Netherlands)
John Tsotsos, York University (Canada)

Manuela Veloso, Carnegie Mellon University (USA)

Ian Watson, University of Auckland (New Zealand)
Brian Williams, Massachusetts Institute of Technology (USA)
Mary-Anne Williams, The University of Newcastle (Australia)
Makoto Yokoo, NTT Communication Science Lab (Japan)

Tutorial Chair: Michael Wellman, University of Michigan (USA)

Workshop Chair: Peter van Beek, University of Waterloo (Canada)

CORPORATE SPONSORSHIP

[JCAI-01 gratefully acknowledges the generous contributions of the following corporations and organizations:
AT&T Labs — Research
The Boeing Company
Microsoft Corporation
NASA Ames Research Center
NEC Research
SemanticEdge
SRI International

vii



IJCAIl ORGANIZATION

Trustees

President: Luigia Carlucci Aiello, Universita di Roma “La Sapienza” (Italy)
Anthony G. Cohn, University of Leeds (England)
Thomas L. Dean, Brown University (USA)
Michael P. Georgeff, Agentis International Inc. (USA)
Georg Gottlob, Vienna University of Technology (Austria)
Hector Levesque, University of Toronto (Canada)
Bernhard Nebel, Albert-Ludwigs-Universitit, Freiburg (Germany)
C. Raymond Perrault, SRI International (USA)

Secretariat

Ronald J. Brachman, Secretary-Treasurer, AT&T Labs — Research (USA)
Priscilla Rasmussen, Academic & Research Conference Services (USA)

Former Conference Chair Trustees

Wolfgang Wahlster, DFKI GmbH (Germany)
Barbara J. Grosz, Harvard University (USA)
Wolfgang Bibel, Technische Universitit Darmstadt (Germany)
Alan Bundy, University of Edinburgh (Scotland)
Alan Mackworth, University of British Columbia (Canada)
Saul Amarel, Rutgers University (USA)
Patrick J. Hayes, UWF/Institute for Human & Machine Cognition (USA)

Raj Reddy, Carnegie Mellon University (USA)

Erik Sandewall, Linksping University (Sweden)

Alistair D.C. Holden (deceased), formerly University of Washington (USA)
Max B. Clowes (deceased), formerly University of Sussex (England)
Donald E. Walker (deceased), formerly Bellcore (USA)
Woodrow W. Bledsoe (deceased), formerly University of Texas at Austin (USA)

Former Program Chair Trustees

Martha Pollack, University of Michigan (USA)
Chris Mellish, University of Edinburgh (UK)
Ruzena Bajcsy, National Science Foundation/University of Pennsylvania (USA)
Ray Reiter, University of Toronto (Canada)
John Mylopoulos, University of Toronto (Canada)
N. S. Sridharan, FMC Corporation (USA)
John McDermott, ellora.com (USA)
Aravind K. Joshi, University of Pennsylvania (USA)
Alan Bundy, University of Edinburgh (UK)
Roger Schank, Northwestern University (USA)
Bruce Buchanan, University of Pittsburgh (USA)
Saburo Tsuji, Osaka University (Japan)

Raj Reddy, Carnegie Mellon University (USA)

Patrick Winston, Massachusetts Institute of Technology (USA)
Carl Hewitt, Massachusetts Institute of Technology (USA)
Nils Nilsson, Stanford University (USA)

David C. Cooper, University College of Swansea (UK)
Donald E. Walker (deceased), formerly Bellcore (USA)

viii



AAAlI ORGANIZATION

Officers

Bruce G. Buchanan, President, University of Pittsburgh
Tom M. Mitchell, President-Elect, Carnegie Mellon University
David L. Waltz, Past President, NEC Research Institute, Inc.
Norman R. Nielsen, Secretary-Treasurer, SRI International

Councilors (through 2001)

Henry Kautz, University of Washington
David McAllester, AT&T Labs — Research
Johanna Moore, University of Edinburgh

Michael P. Wellman, University of Michigan

Councilors (through 2002)

Deborah McGuinness, Stanford University
Bart Selman, Cornell University
Reid Simmons, Carnegie Mellon University
Manuela Veloso, Carnegie Mellon University

Councilors (through 2003)

Craig Boutilier, University of Toronto
Rina Dechter, University of California, Irvine
Richard Doyle, Jet Propulsion Laboratory, California Institute of Technology
David Poole, University of British Columbia

Standing Committees

Conference: Paul Rosenbloom, Chair, USC/Information Sciences Institute
Fellows and Nominating: David L. Waltz, Chair, NEC Research
Finance: Norman R. Nielsen, Chair, AtomicTangerine
Grants: Manuela Veloso, Chair, Carnegie Mellon University
Membership: Reid Simmons, Chair, Carnegie Mellon University
Publications: Kenneth Ford, Chair, UWF/Institute for Human and Machine Cognition
Symposium: Ian Horswill, Chair, Northwestern University
Symposium Associate Chair: David Poole, University of British Columbia

AAAIl Staff

Carol McKenna Hamilton, Executive Director
Colleen Boyce, Accountant and Office Manager
Keri Vasser Harvey, Senior Conference Coordinator
Melinda Allred, Conference Coordinator
Erin Hogan, Conference Assistant
Richard A. Skalsky, Information Technology Manager
Eva Garcia, Membership Assistant

AAAI Publications

Kenneth Ford, Editor-in-Chief, AAAI Press, UWF/Institute for Human and Machine Cognition
David Leake, Editor-in-Chief, A7 Magazine, University of Indiana
David Mike Hamilton, Director, Live Oak Press



IJCAI-01 AWARDS

The IJCAI-01 Award for Research Excellence
Donald Michie, University of Edinburgh (Scotland)

The IJCAI-01 Computers and Thought Award
Daphne Koller, Stanford University (USA)

The Donald E. Walker Distinguished Service Award
Barbara Grosz, Harvard University (USA)

IJCAI-01 Distinguished Paper
Complexity Results for Structure-Based Causality
Thomas Eiter and Thomas Lukasiewicz, Technical University of Vienna (Austria)

IJCAI Awards Selection Committee
Chair: C. Raymond Perrault (Menlo Park, USA)
Michael Georgeff (San Francisco, USA)
Henry Kautz (Seattle, USA)

J. Ross Quinlan (Sydney, Australia)

Erik Sandewall (Linkdping, Sweden)

INVITED SPEAKERS

Philip R. Cohen, Center for Human-Computer Communication, Oregon Graduate Institute
Multimodal Interaction: A New Focal Area for Al

Joseph Y. Halpern, Cornell University
Plausibility Measures: A General Approach for Representing Uncertainty

Manuela Veloso, Carnegie Mellon University
The Challenges and Advances in Teams of Autonomous Agents in Adversarial Environments

Wolfgang Wahlster, German Research Center for Artificial Intelligence (DFKI), Germany
Robust Translation of Spontaneous Speech: A Multi-Engine Approach

PANELS

Artificial Intelligence Competitions, Boon or Bane?
Moderator: Steve Chien, Jet Propulsion Laboratory

The Semantic Web Elephant: What Do the Blind Men See?
Moderator: Professor James Hendler, University of Maryland

x



IJCAI-01 REVIEWERS

Dimitris Achlioptas
Gul Agha

Eneko Agirre
David W. Aha
Helena Ahonen-Myka
Marco Aiello
Ricardo Aler

Rene Alquezar
Teresa Alsinet
Klaus-Dieter Althoff
Jose Luis Ambite
Matthieu Zinnikus
Eyal Amir
Elisabeth Andre
Alicia d’Anjou
Grigori Antoniou
Douglas Appelt
Alain Appriou
Carlos Areces
Sanjeev Arora
Alessandro Artale
Minoru Asada
Amin Atrash
Jiirgen Avenkaus
Ruth Aylett

Franz Baader
Fahiem Bacchus
Rolf Backofen
Philippe Baptiste
Chitta Baral

Tony Barrett

John Barron
Roman Bartak
Peter Bartlett
Jayanta Basak
David Basin
Bernhard Bauer
Peter Baumgartner
Robert Baumgartner
Roberto Bayardo
Chris Beck

Peter Becker
Ramon Bejar
Nicolas Beldiceanu
Rachel Ben-Eliyahu-Zohary
Salem Benferhat
Brandon Bennett
Sonia Bergamaschi
Ralph Bergmann
Piergiorgio Bertoli
Christian Bessiere
Daniel Billsus

Andreas Birk
Stefano Bistarelli
Gautam Biswas
Marcus Bjireland
Isabelle Bloch

Jim Blythe
Alexander Bockmayr
Robert Bolles
Andrea Bonarini
Piero Bonatti

Blai Bonet

Christian Borgelt
Alex Borgida

Daniel Borrajo

Jean-Francois Boulicaut
Craig Boutilier
Mouhssine Bouzoubaa
Michael Bowling

Justin Boyan

Ronen Brafman
Antonio de Padua Braga
Max Bramer

Karl Branting

Stefan Brass
Bertrand Braunschweig
Frances Brazier
Cynthia Breazeal
Bert Bredeweg
Stephane Bressan
Gerhard Brewka
Derek Bridge

Ken Brown

Roberto Brunelli
Francois Bry

Paul Buitelaar
Michael Buro

Marco Cadoli

Jamie Callan

Diego Calvanese
Claire Cardie

John Carroll
Francisco Casacuberta
Claudette Cayrol
Amedeo Cesta

Vijay Chandru
Hyeong Soo Chang
Hubert Chen
Michel Chein

Max Chickering
Steve Chien
Laurence Cholvy
Samir Chopra

Berthe Choueiry
Alessandro Cimatti
Daniel Clancy

Ian Cloete

Dave Cohen

Phil Cohen
William Cohen
Tony Cohn

Luca Console
Richard Cole
Roger M. Cooke
Greg Cooper
Marie-Odile Cordier
Paulo Costa

Fabio Cozman
Mark Craven

Susan Craw

James Crawford
Joe Culberson
P4draig Cunningham
Hamish Cunningham
Florin Cutu

Bruce D’Ambrosio
Philippe Dague
Bernd Ingo Dahn
Adnan Darwiche
Gautam Das
Andrew Davenport
Ernie Davis

Brian D Davison
Frank de Boer
Andre de Carvalho
Gert De Cooman
Nando de Freitas
Giuseppe De Giacomo
Johan de Kleer
Josep Lluis de la Rosa
Hans de Nivelle
Mathijs de Weerdt
Tom Dean

Richard Dearden
Sandip Debnath
Rina Dechter
Angel P. del Pobil
Alvaro del Val
James Delgrande
Thierry Denoeux
Joerg Denzinger
Barbara Di Eugenio
Sven Dickinson
Frank Dignum
Yannis Dimopoulos

Juergen Dix
Patrick Doherty
Guozhu Dong
Francesco Donini
Marco Dorigo
Jon Doyle
Richard Doyle
Brian Drabble
Oskar Dressler
Gerard Dreyfus
Alexis Drogoul
Marek J. Druzdzel
Didier Dubois
Phan Minh Dung
Edmund Durfee
Saso Dzeroski
Stefan Edelkamp
Uwe Egly

Steffen Egner
Thomas Eiter
Peter Eklund
Hani el Sakkout
James H. Elder
Richard Ellis
Martin Emele
Susan L. Epstein
Wolfgang Faber
Francois Fages
Boi Faltings
Helene Fargier
Ronen Feldman
Ariel Felner
Christian Fermiiller
Alan Fern
Michael Fisher
David Fleet
Gerhard Fleischanderl
Dario Floreano
Filippo Focacci
Janos Fodor
Norman Foo

Ken Forbus
David Fotland
Maria Fox

Dieter Fox
Enrico Franconi
Eibe Frank

Ian Frank

Jeremy Frank
Robert Frederking
Dayne Freitag
Christian Freksa

Xi



Nir Friedman
Daniel Frost

Thom Fruehwirth
David Furcy

Cesare Furlanello
Patrick Gallinari
Antony Galton
Luca Maria Gambardella
Harald Ganzinger
Gunther Gediga
Hector Geffner
Dan Geiger
Michael Gelfond
Rosella Gennari

Ian Gent

Andreas Gerber
Alfonso Gerevini
Brian Gerkey

Malik Ghallab
Chiara Ghidini
Phan H. Giang
Stan Gielen

Maria Angeles Gil
Yolanda Gil

Angelo Gilio

Enrico Giunchiglia
Fausto Giunchiglia
Robert Givan

Piotr Gmytrasiewicz
Luis Godo

Randy Goebel
Ashok K. Goel
Claudia V. Goldman
Robert Goldman
Carla Gomes

Rica Gonen

Julio Gonzalo
Georg Gottlob
Marco Gori

Michel Grabisch
Sergio Greco

Amy Greenwald
Gregory Grefenstette
Russ Greiner
Christiane Gresse von
Wangenheim
Robert Grino
Henrik Grosskreutz
Barbara Grosz

Hans Guesgen
Carlos Guestrin
Dimitris Gunopulos
Vineet Gupta
Claudio Gutierrez
Jens-Steffen Gutmann

xii

Vu Ha

Volker Haarslev
Peter Haddawy
Udo Hahn

Reiner Hihnle
Joseph Halpern
Kristian J. Hammond
Eric Hansen
Warwick Harvey
Geir Hasle

Patrik Haslum
Milos Hauskrecht
David Heckerman
Nevin Heintze
Stephen Helmreich
Martin Henz

Ulf Hermjakob
Rainer Herpers
Joachim Hertzberg
Andreas Herzig
Patricia Hill

Johan Himberg
Katsutoshi Hirayama
Lynette Hirschman
Haym Hirsh
Michael Hofbaur
Joerg Hoffmann
Thomas Hofmann
Tad Hogg

Jaakko Hollmen
Alec Holt

Holger H Hoos
Ian Horrocks

Eric Horvitz
Eduard Hovy
Andrew Howard
Chun-Nan Hsu
Wynne Hsu
Huosheng Hu
Eyke Huellermeier
Luke Hunsberger
Anthony Hunter
Hiroyuk lida
Bipin Indurkhya
Francois Felix Ingrand
Katsumi Inoue
Luca Iocchi
Liliana Ironi
Hiroshi Ishiguro
Gero Iwan
Anthony Jameson
Kiyoshi Izumi
Tommi Jaakkola
Markus Jaeger
Joxan Jaffar

Jean-Yves Jaffray
Nadeem Jamali
Tomi Janhunen
Peter Jarvis
Pragnesh Jay Modi
Peter Jeavons
Michael Jenkin
David Jensen

Finn Verner Jensen
Allan Jepson
Michael Johnston
Catholijn Jonker
Ari Jonsson

Peter Jonsson
Hyuckchul Jung
Leslie Kaelbling
Hermann Kaindl
Antonis Kakas
Lars Karlsson
Sami Kaski
Henry Kautz
Mark Keane

Jeff Kephart

Phil Kilby

Pekka Kilpeldinen
Kee-Eung Kim
John Kingston
David Kinny
Claude Kirchner
Uffe Kjeerulff
Mika Klemettinen
Martin Klesen
Martthias Klusch
Craig Knoblock
Jana Koehler

Sven Koenig
Boicho Kokinov
Daphne Koller
Kurt Konolige
Rich Korf
Manolis Koubarakis
Sarit Kraus
Krzysztof Krawiec
Raghu Krishnapuram
Rudolf Kruse
Daniel Kudenko
Ralf Kiisters
Benjamin Kuipers
Yasuo Kuniyoshi
Henry Kyburg
Piero La Mura
Philippe Laborie
Francois Laburthe
Michail Lagoudakis
Krista Lagus

Gerhard Lakemeyer
Terran Lane
Jerome Lang

Pat Langley

Guy Lapalme
Javier Larrosa
Alex Lascarides
Hoong Chuin Lau
Daniel le Berre
David Leake
Jimmy Lee

Brian Lees

Daniel Lehmann
Alexander Leitsch
Nicola Leone
H.W. Leong

Yves Lesperance
Reinhold Letz
Ho-fung Leung
John Levine
Kevin Leyton-Brown
Olivier Lhomme
Paolo Liberatore
Vladimir Lifschitz
Gérard Ligozat
Maxim Likhachev
Andrew Lim
Fangzhen Lin
Diane Litman
James J. Little
Michael Littman
Bing Liu

Yaxin Liu

Jorge Lobo

Derek Long

Ramon Lopez De Mantaras

D.W. Loveland
Thomas Lukasiewicz
Sean Luke
Xudong Luo
Carsten Lutz
Christopher Lynch
Ann Macintosh
Rich Maclin
Michael Maher
Inderjeet Mani
Heikki Mannila
Daniel Marcu
Victor W. Marek
Joseph Mariani
Shirley Mark

Joao Marques Silva
Pierre Marquis
Kim Marriott
Tony Marsland



Fabio Massacci
Maja Mataric

Pascal Matsakis
Hitoshi Matsubara
Takashi Matsuyama
Colleen McCarthy
Andrew McCallum
Deborah McGuinness
Sheila Mcllraith
David McSherry
Christopher Meek
Amnon Meisels
Erica Melis

Rosa Meo

Pedro Meseguer
Stefano Messelodi
Nicolas Meuleau
John-Jules Meyer
Silvia Miksch
Alfredo Milani
Michela Milano
Alain Mille

Robert Milne

Guy Mineau

Nina Mishra Fox
David Mitchell

Jay Modi

Ralf Moeller

Yves Moinard

Ralf Molitor

Eric Monfroy
Paul-Andre Monney
Angelo Montanari
Enric Monte
Serafin Moral
Reinhard Moratz
Leora Morgenstern
Paul Morris
Jean-Pierre Mueller
Maurice Mulvenna
Héctor Mufioz-Avila
Rodrick Murray-Smith
Nicola Muscettola
David R. Musicant
Sung Hyon Myaeng
Karen Myers

Ranjit Nair
Shrikanth Narayanan
Hari Narayanan
Daniele Nardi
Dana Nau

Abhaya Nayak

P. Pandurang Nayak
Bernhard Nebel

Guenter Neumann

Andrew Ng

Ilkka Niemela
Robert Nieuwenhuis
Itsuki Noda

Wim Nuijten
Werner Nutt

Tim Oates

Dan Oblinger
Angelo Oddi
Stephan Oepen
Hans-Jiirgen Ohlbach
Erkki Oja
Akitoshi Okumura
Hiroshi G. Okuno
Karel Oliva
Bernhard Omer
Isao Ono

Boyan Onyshkevych
Ewa Orlowska
Luis Ortiz

Ei-Ichi Osawa
Sven Ove Hansson
Fatma Ozcan

Lin Padgham

C. David Page
Maurice Pagnucco
Martha Palmer
Luigi Palopoli

Jeff Paris

Ronald Parr
Simon Parsons
Gabriella Pasi
Peter Patel-Schneider
Barney Pell

Joseph Pemberton
David Pennock
Mark Peot

Pavlos Peppas

Luis Moniz Pereira
Jordi Petit

Thierry Petit

Avi Pfeffer
Maurizio Piaggio
Wim Pijls

Ramon Pino-Perez
Javier Pinto

Fiora Pirri

Marco Pistore
Mark Plumbley
Massimo Poesio
Lech Polkowski
Martha Pollack
Marc Pomplun
David Poole

Julie Porteous

Luigi Portinale
Alun Preece

Detlef Prescher
Chris Price

Mikhail Prokopenko
Patrick Prosser
Gregory Provan
Jean-Francois Puget
Silvana Quaglini
Kanna Rajan
Sailesh Ramakrishnan
Tim Rauenbusch
Alan Rector
Jean-Charles Regin
Roger Remington
Philip Resnik
Angelo C. Restificar
Barry Richards

Jeff Rickel

Patricia Riddle
Ellen Riloff
Bernhard Rinner
Jussi Rintanen

Irina Rish

Helge Ritter

John Romein
Riccardo Rosati
Francesca Rossi
Marie-Christine Rousset
Michael Rovatsos
Marco Roveri
Vicente Ruiz de Angulo
Stuart Russell

Régis Sabbadin
Giuliana Sabbatini
Norman Sadeh
Chiaki Sakama
Tuomas Sandholm
Giulio Sandini

Ken Satoh

Abdul Sattar

Ulrike Sattler

Eric Saund
Francesco Scarcello
Anoop Sarkar

Brian Scassellati
Paul Scerri

Stefan Schaal
Jonathan Schaeffer
Marco Schaerf
Andrea Schaerf
Torsten Schaub
Richard Scherl
Thomas Schiex
Christoph Schlieder

Ute Schmidt
Lenhart K. Schubert
Dale Schuurmans
Daniel Schwartz
Bart Selman
Sandip Sen

Jouni K. Seppinen
Antonio Sgorbissa
Murray Shanahan
Stuart C. Shapiro
Paul Shaw

Onn Shehory
Qiang Shen
Wei-Min Shen
Prakash Shenoy
Solomon Eyal Shimony
Mark Shirley
Simon Shiu

Yoav Shoham
Howard Shrobe
Lou Si

Carles Sierra

Reid Simmons
Genevieve Simonet
Munindar P Singh
John Slaney
Wolfgang Slany
Barbara Smith
David E. Smith
Stephen E Smith
Stephen S. J. Smith
Barry Smyth
Viorica Sofronie-Stokkermans
Claudio Sossai
Mikhail E. Soutchanski
Bruce Spencer
Minas E. Spetsakis
Vera Stebletsova
Mark Steedman
Sam Steel

Kostas Stergiou
Mark E. Stickel
Oliviero Stock
Peter Stone

Peter Struss

Peter Stuckey
Markus Stumptner
Arnon Sturm
Thomas Stiitzle

V. S. Subrahmanian
Toshiharu Sugawara
David Sullivan

Ron Sun

Richard Sutton
Karl Svozil

xiii



Terrance Swift
Patrick Taillibert
Vincent Tam

Milind Tambe
Mugur Tatar

Moshe Tennenholtz
Paolo Terenziani
Eugenia Ternovska
Gerald Tesauro
Sergio Tessaris
Daniele Theseider Dupré
Sylvie Thiebaux
Michael Thielscher
Richmond H. Thomason
Cynthia Thompson
John Thornton
Stephan Tobies
Hannu TT Toivonen
Tetsuo Tomiyama
Hans Tompits
Francesca Toni

Pietro Torasso
Vincenc Torra
Carme Torras

Paolo Torrini

Cao Son Tran

Xiv

Louise Trave-Massuyes
Paolo Traverso

Jan Treur

Harald Trost

Mirek Truszczynski
Ioannis Tsamardinos
Edward Tsang

John Tsotsos

Hudson Turner

Eiji Uchibe

Jeroen Valk

Petko Valtchev

Peter van Beek
Arnold van de Brug
Jaap van den Herik
Wiebe van der Hoek
Patrick van der Smagt
Leon van der Torre
Frank Van Harmelen
Pascal Van Hentenryck
Manuela Veloso
Gerard Verfaillie
Brijesh Verma
Ioannis Vetsikas
Thierry Vidal

Razvan Voicu

Jiri Vomlel

Frans Voorbraak
Ellen Voorhees
Gerd Wagner
Mark Wallace
Joachim Paul Walser
Toby Walsh
Christoph Walther
DeLiang Wang
Rich Washington
Takashi Washio
Ian Watson
Richard Watson
Rosina Weber
Gerhard Weiss
Michael Wellman
Christopher Welty
Michael Wessel
Emil Weydert
Niek Wijngaards
David E. Wilkins
Brian Williams
Mary-Anne Williams
Cees Witteveen
Diedrich Wolter
Frank Wolter

Limsoon Wong
Paul Wong
Michael Wooldridge
Franz Wotawa

Seiji Yamada
Hirofumi Yamaki
Masayuki Yamamura
Roland Yap
Makoto Yokoo
Min-Jung Yoo
Jia-Huai You

Joel Young

Franco Zambonelli
Marina Zanella
Adriana Zapico
Alex Zelinsky

Yan Zhang
Chengqi Zhang
Nevin L. Zhang
Yuanlin Zhang
Feng Zhao

Tom Ziemke

Ingo Zinnikus



CONTENTS

VOLUME 1

KNOWLEDGE REPRESENTATION
AND REASONING

COGNITIVE ROBOTICSY
A Logical Account of Causal and Topological Mapd

Emilio Remolina and Benjamin Kuipers. . .. ......... 5
[On-Line Execution of cc-Golog Plang

Henrik Grosskreutz and Gerhard Lakemeyer. . . . . . . .. 12
An On-line Decision-Theoretic Golog Interpreteq

Mikhail Soutchanski . ......................... 19

STRUCTURE-BASED CAUSALITY

[Causes and Explanations: A Structural-Model
Approach—Part II: Explanations

Joseph Y. Halpern and Judea Pearl . .. ............. 27
[Complexity Results for Structure-Based Causality]
Thomas Eiter and Thomas Lukasiewicz . . .......... 35

SPATIAL REASONING

IAmbiguity-Directed Sampling for Qualitativq
Analysis of Sparse Data from Spatially-Distributed
Physical Systems
Chris Bailey-Kellogg and Naren Ramakrishnan . . . . .. 43

IA Spatial Odyssey of the Interval Algebra]
1. Directed Intervals
Jochen Renz. . ...........c.cuiiiiiiiiiain... 51

[From Images to Bodies: Modelling and Exploiting
Spatial Occlusion and Motion Parallax
David Randell, Mark Witkowski, and
Murray Shanaban . . ........ ... ... ... ... .... 57

QUALITATIVE REASONING

FOR BIOLOGICAL SYSTEMS

Qualitative Simulation of Genetic Regulatoryf

Networks: Method and Application
Hidde de Jong, Michel Page, Céline Hernandez, and
Johannes Geiselmann . .. ....................... 67

[Discrimination of Semi-Quantitative Models by
Experiment Selection: Method and Application in

Population Biology
Ivayla Vatcheva, Olivier Bernard, Hidde de Jong,
Jean-Luc Gouzé, and Nicolaas . I. Mars. .......... 74

TEMPORAL REASONING

A Complete Classification of Complexity in Alleny
Algebra in the Presence of a Non-Trivial Basic Relation
Andrei Krokhin, Peter Jeavons, and Peter Jonsson . . . . . 83

[nterval-based Temporal Reasoning with General TBoxeq
Carsten Lutz. .. ..........0. ..., 89

BELIEF REVISION
[On the Semantics of Knowledge Updatd

Chitta Baral and Yan Zhang. . .. ................. 97
Resource-bounded inference from inconsisteng
belief bases

Pierre Marquis and Nadege Porquer . . . ........... 103

[Weakening Conflicting Information for Iterated

Revision and Knowledge Integration
Salem Benferbat, Souhila Kaci, Daniel Le Berre, and
Mary-Anne Williams .. ....................... 109

ACTION AND CAUSALITY

[Updates, actions, and planning
Andreas Herzig, Jérome Lang, Pierre Marquis, and

Thomas Polacsek. . .. ......................... 119
[Causality and Minimal Change Demystified

Maurice Pagnucco and Pavlos Peppas .. ........... 125
EPDL: A Logic for Causal Reasoning

Dongmo Zhang and Norman Foo................ 131

A Circumscriptive Formalization
of the Qualification Problem
G. Neelakantan Kartha .. ..................... 139

[Computing Strongest Necessary and Weakest Sufficien
Conditions of First-Order Formulas

Patrick Doberty, Witold Lukaszewicz, and

Andrzej Szalas ... ... .. oL 145

DESCRIPTION LOGICS

[dentification Constraints and Functional Dependencieq
in Description Logics
Diego Calvanese, Giuseppe De Giacomo, and
Maurizio Lenzerini . ......................... 155

High Performance Reasoning with Very Lared
Knowledge Bases: A Practical Case Study
Volker Haarslev and Ralf Moller. .. .............. 161

COMPLEXITY ANALYSIS
[Complexity of Nested Circumscription and

Abnormality Theories

Marco Cadoli, Thomas Eiter, and Georg Gottlob. . . . . 169
IA Perspective on Knowledge Compilation

Adnan Darwiche and Pierre Marquis. . ........... 175

[Phase Transitions of PP-Complete Satisfiability Problemd
Delbert D. Bailey, Victor Dalmau, and
Phokion G. Kolaitis . ......................... 183

Xv



DESCRIPTION LOGICS AND CONCEPTUAL GRAPHS

[Decision Procedures for Expressive Description Logicd

with Intersection, Composition, Converse of Roles and

Role Identity

Fabio Massacci. . ............................ 193
Ontology Reasoning in the SHOQ(D) Description Logid
lan Horrocks and Ulrike Sattler. .. .............. 199

[The SG Family: Extensions of Simplq
Conceptual Graphs
Jean-Frangois Baget and Marie-Laure Mugnier. . . . . . 205

DESCRIPTION LOGICS AND FORMAL
CONCEPT ANALYSIS

Matching under Side Conditions in Description Logicq
Franz Baader, Sebastian Brandt, and Ralf Kiisters . .. 213

[Computing Least Common Subsumers in ALEN

Ralf Kiisters and Ralf Molitor. . . ................ 219
[FCA-MERGE: Bottom-Up Merging of Ontologied
Gerd Stumme and Alexander Maedche. . . .. .. ... .. 225

SEARCH, SATISFIABILITY,
AND CONSTRAINT
SATISFACTION PROBLEMS

[ncomplete Tree Search using Adaptive Probing
Wheeler Ruml .. ................c....c...... 235

[Heuristic Search in Infinite State Spaces Guided
by Lyapunov Analysis
Theodore ]. Perkins and Andrew G. Barto . . ... . ... 242

IA backbone-search heuristic for efficient solving of hard

3-SAT formulae

Olivier Dubois and Gilles Dequen . ... ........... 248
[Backbones in Optimization and Approximation

John Slaney and Toby Walsh. . .. ................ 254
[Cooperative Search and Nogood Recording

Gyril Terriowx .. ... o 260
Search on High Degree Graphq

Doby Walsh . ... 266

SATISFIABILIT

[Backjumping for Quantified Boolean Logic Satisfiability
Enrico Giunchiglia, Massimo Narizzano, and
Armando Tacchella. . ......................... 275

Solving Non-Boolean Satisfiability Problemq
with Stochastic Local Search
Alan M. Frisch and Timothy J. Peugniez . . . ... . ... 282

CONSTRAINT SATISFACTION PROBLEMS

[Backtracking Through Biconnected Componentq
of a Constraint Graph
Jean-Frangois Baget and Yannic S. Tognetti. . . . . . . .. 291

xvi

A Constraint Satisfaction Approach to Parametrid
Differential Equations
Micha Janssen, Pascal Van Hentenryck, and
Yves Deville . .. ........ ... .. ... ... .. ........ 297

[[mproved bounds on the complexity of kB-consistencyl
Lucas Bordeaux, Eric Monfroy, and

Frédéric Benhamou. ... ....................... 303
Refining the Basic Constraint Propagation Algorithm|

Christian Bessiére and Jean-Charles Régin.. . . . . ... .. 309
Making AC-3 an Optimal Algorithm|

Yuanlin Zhang and Roland H. C. Yap .. .......... 316

[Temporal Constraint Reasoning With Preferenceq
Lina Khatib, Paul Morris, Robert Morris, and

Francesca Rossi . .. ......... ... ... .0...c..... 322
A Hybrid Approach for the 0—1 Multidimensional
Knapsack problem

Michel Vasquez and Jin-Kao Hao . . . ............. 328

[The Exponentiated Subgradient Algorithm for Heuristid
Boolean Programming

Dale Schuurmans, Finnegan Southey, and
Robert C. Holte .. ........................... 334
A New Method For The Three Dimensional Containey

Packing Problem
Andrew Lim and Wang Ying. . ............... ... 342

SATISFIABILITY

Balance and Filtering in Structured Satisfiable Problemg
Henry Kautz, Yongshao Ruan, Dimitri Achlioptas,

Carla Gomes, Bart Selman, and Mark Stickel. . . . . .. 351
[Efficient Consequence Finding
Laurent Simon and Alvaro del Val . .. ............ 359

COGNITIVE MODELING

COGNITIVE MODELING —
DIAGRAMATIC REASONING

[Formalizing Artistic Techniques and Scientifid
Visualization for Painted Renditions of Complex
Information Spaces

Christopher G. Healey .. ...................... 371
Visual Analogy in Problem Solving
Jim Davies and Ashok K. Goel . . ................ 377

COGNITIVE MODELING — CATEGORIZATION

Reasoning about Categories in Conceptual Spaceq

Peter Giirdenfors and Mary-Anne Williams. . . . ... .. 385
Bimulating the Formation of Color Categoried
Tony Belpaeme . . ........... .. ......c...... 393

COGNITIVE MODELING — PERCEPTUAL GROUNDING

|Grounded Models as a Basis for Intuitive Reasoning
Josefina Sierra-Santibdniez. . .. ........ ... ... ... 401




[Perceptual Anchoring of Symbols for Actior|
Silvia Coradeschi and Alessandyo Saffiotti. . . . ... ... 407

PLANNING

PLANNING WITH FORWARD SEARCH

[Planning with Resources and Concurrency]
A Forward Chaining Approach
Fahiem Bacchus and Michael Ady . . ............. 417

[Total-Order Planning with Partially Ordered Subtask
Dana Nau, Héctor Muioz-Avila, Yue Cao,

Ammnon Lotem, and Steven Mitchell . .. ........... 425
[Conditional progressive planning under uncertainty
Lars Karlsson . ... ...... ... .. ... ... .......... 431

DOMAIN ANALYSIS FOR PLANNING

One action is enough to plar|
Emmanuel Guéré and Rachid Alami .. ........... 439
[Hybrid STAN: Identifying and Managing
Combinatorial Optimisation Sub- problems in Planning
Maria Fox and Derek Long . .. ................. 445

SEARCH HEURISTICS IN PLANNING

[Local Search Topology in Planning Benchmarks]
An Empirical Analysis

Jorg Hoffmann. . ............................ 453
Reviving Partial Order Planning
XuanLong Nguyen and Subbarao Kambhampati . . .. 459

PLANNING WITH INCOMPLETE INFORMATION
[Heuristic Search + Symbolic Model Checking

Efficient Conformant Planning

Piergiorgio Bertoli, Alessandro Cimatti, and
Marco Roveri. .. ......... .. ... .. ... 467

[Planning in Nondeterministic Domains under Partial
Observability via Symbolic Model Checking

Piergiorgio Bertoli, Alessandro Cimatti,

Marco Roveri, and Paolo Traverso. . ... ........... 473

[Planning as Model Checking for Extended Goal{
in Non-deterministic Domains
Marco Pistore and Paolo Traverso. ............... 479

PLANNING WITH TEMPORAL UNCERTAINTY

[Executing Reactive, Model-based Programs through
Graph-based Temporal Planning

Phil Kim, Brian C. Williams, and

Mark Abramson. . ................. .. ... ..... 487

[Dynamic Control Of Plans With Temporal Uncertainty|
Paul Morris, Nicola Muscettola, and

COMPLEXITY OF PLANNING

[Complexity of Probabilistic Planning
under Average Rewards
Jussi Rintanen. ... ..........0.. i 503

[Computational Complexity of Planning with
Temporal Goals
Chitta Baral, Viadik Kreinovich, and
RanlA Trejo . ..., 509

IA Simplifier for Propositional Formulaq
with Many Binary Clauses
Ronen I Brafman. . .......................... 515

[[terative Widening
Tristan Cazenave . ............cc.c.uiuiuneonn.. 523

[Temporal Difference Learning Applied to 4

High-Performance Game-Playing Program
Jonathan Schaeffer, Markian Hlynka, and
Vili Jussila .. ... 529

Batisficing and Learning Cooperation
in the Prisoner’s Dilemma
Jeff L. Stimpson, Michael A. Goodrich, and
Lawrence C. Walters. .. ....................... 535

DIAGNOSIS

DIAGNOSIS
[Temporal Decision Trees or the lazy ECU vindicated
Luca Console, Claudia Picardi, and
Daniele Theseider Dupré. . ..................... 545

Model-based Diagnosability and Sensor Placement
Application to a Frame 6 Gas Turbine Subsystem

Louise Travé-Massuyes, Teresa Escobet, and

Robert Milne . .......... .. ... ... ... ... ...... 551
Distributed Monitoring of Hybrid Systems]
A model-directed approach

Feng Zhao, Xenofon Koutsoukos, Horst Haussecker,

James Reich, Patrick Cheung and Claudia Picardi. . .. 557

[Causal interaction: from a high-level representatior|

to an operational event-based representation
Iréne Grosclaude, Marie-Odile Cordier, and
René Quinion. ..........c.cccvviuiiiinnnnnn.. 565

HIERACHICAL DIAGNOSIS AND MONITORING

Hierarchical Diagnosis Guided by Observationg

Luca Chittaro and Roberto Ranon . .............. 573
Mode Estimation of Model-based Programs]
Monitoring Systems with Complex Behavior

Brian C. Williams, Seung Chung, and

Vineet Gupta . .. ........ ... ... ... ... ... 579

Xvii



LOGIC PROGRAMMING AND
THEOREM PROVING

LOGIC PROGRAMMING

A-System: Problem Solving through Abduction
Antonis C. Kakas, Bert Van Nuffelen, and

Marc Denecker . .............cc i, 591
A Comparative Study of Logic Programs with Preferencq

Torsten Schaub and Kewen Wang. . .............. 597
[Reasoning with infinite stable modelq

Piero A. Bonatti. .. ..............cc ... 603

THEOREM PROVING

Splitting Without Backtracking
Alexandre Riazanov and Andrei Voronkov . . . ... ... 611

[ONSEARCHMO: Eliminating Redundant Search
Space on Backtracking for Forward Chaining
Theorem Proving

Lifeng He ... ... .. ... ... ... ... 618
[Theorem Proving with Structured Theorieq
Sheila Mcllraith and Eyal Amir. .. .............. 624

ANSWER SET PROGRAMMING

[Experimenting with Heuristicd
for Answer Set Programming

Wolfgang Faber, Nicola Leone, and Gerald Pfeifer ... 635

[Graph Theoretical Characterization and Computation
of Answer Sets
Thomas Linke . .. ........ .. ... .. c.c.c.... 641

LOGIC PROGRAMMING

A Framework for Declarative Update Specificationg

in Logic Programs
Thomas Eiter, Michael Fink, Giuliana Sabbatini, and
Hans Tompits. . ............................. 649

Abduction in Logic Programming: A New Definitior]
and an Abductive Procedure Based on Rewriting
Fangzhen Lin and Jia-Huai You .. .............. 655

UNCERTAINTY AND
PROBABILISTIC REASONING

PROBABILISTIC REASONING

[Context-specific Sign-propagation in Qualitativd
Probabilistic Networks
Silja Renooij, Simon Parsons, and

Linda C.vander Gaag . .. .................... 667

[Max-norm Projections for Factored MDP{
Carlos Guestrin, Daphne Koller, and
Ronald Parr. .. ...... ... ... . ... . . ... .. ..... 673

xviii

FACTORED MARKOV DECISION PROCESSEY

Solving Factored MDPs vid
Non-Homogeneous Partitioning

Kee-Eung Kim and Thomas Dean. . . ............. 683
Symbolic Dynamic Programming for First-Order MDPY
Craig Boutilier, Ray Reiter, and Bob Price. . . .. ... .. 690

MARKOV DECISION PROCESSES

Adaptive Control of Acyclic Progressive Processing

Task Structures
Stéphane Cardon, Abdel-Illah Mouaddib,
Shlomo Zilberstein, and Richard Washington. . . . . . .. 701

An Improved Grid-Based Approximation Algorithm]
for POMDPs
Rong Zhou and Eric A. Hansen .. ............... 707

NCERTAINT

[Weakening Commensurability Hypothesig
in Possibilistic Qualitative Decision Theory

Adriana Zapico . ........... .. ... . ... .. .... 717
IA Fuzzy Modal Logic for Belief Functiond
Lluis Godo, Petr Hdjek, and Francesc Esteva. . . . . . .. 723

PROBABILISTIC REASONING

[BAL: A Probabilistic Rational Programming Languagd
AviPfeffer . ... 733

pproximate inference for first-ordet

probabilistic languages

Hanna Pasula and Stuart Russell .. .............. 741
[Knowledge Processing under Information Fidelity
Wilbelm Rodder. . ........................... 749

[Constraints as Data: A New Perspectivq
on Inferring Probabilities

Manfred Jaeger. . ............. ... ... ... ..... 755
VOLUME 2

NEURAL NETWORKS AND
GENETIC ALGORITHMS

NEURAL NETWORKS

[Knowledge Extraction from Local Function Networkq
Kenneth McGarry, Stefan Wermter, and
Jobn Maclngyre. . . .............. ... ... ..... 765

Violation-Guided Learning for Constrained
Formulations in Neural-Network

Time-Series Predictions

Benjamin W, Wah and Minglun Qian . ........... 771
Mobile Robot Learning of Delayed Response Taskd
through Event Extraction: A Solution to the Road Sign

Problem and Beyond
Fredrik Lindker and Henrik Jacobsson. . . .......... 777




INORN Finance Forecaster — A Neural
Oscillatory-based Recurrent Network
for Finance Prediction

Raymond S. T. Lee and James N. K. Liu . .. ....... 783

A General Updating Rule for Discrete Hopfield-Typq
Neural Network with Delay
Shenshan Qiu, Eric C. C. Tiang, Daniel S. Yeung,

NEURAL NETWORKS AND GENETIC ALGORITHMY

[Genetic Algorithm based Selectivd
Neural Network Ensemble

Zhi-Hua Zhou, Jian-Xin Wu, Yuan Jiang, and

Shi-Fu Chen .. ... i 797
Neural Logic Network Learning using

Genetic Programming
Chew Lim Tan and Henry Wai Kit Chia . . . ... . ... 803

Sensitivity Analysis of Multilayer Perceptror]
Daniel S. Yeung, Xuequan Sun, and
Xiaogin Zeng. ... .......... .. ... ... 809

MACHINE LEARNING AND
DATA MINING

REINFORCEMENT LEARNING AND
MULTI-AGENT SYSTEMS

[Reinforcement Learning in Distributed Domains]
Beyond Team Games
David H. Wolpert, Joseph Sill, and Kagan Tumer. ... 819

[Fast Concurrent Reinforcement Learnerg
Bikramjit Banerjee, Sandip Sen, and Jing Peng . . . . . 825

REINFORCEMENT LEARNING/ROBOTICS

Multi-Agent Systems by Incremental Gradient
Reinforcement Learning
Alain Dutech, Olivier Buffet, and

Frangois Charpillet. .. ........................ 833
[Robot Weightlifting By Direct Policy Search
Michael T. Rosenstein and Andrew G. Barto. . . . . . .. 839

INDUCTIVE LOGIC PROGRAMMING

Ol-implication: Soundness and

Refutation Completeness
Floriana Esposito, Nicola Fanizzi, Stefano Ferilli, and
Giovanni Semeraro .. ........................ 847

[The Levelwise Version Space Algorithm and itd
Application to Molecular Fragment Finding
Luc De Raedt and Stefan Kramer. .. ............. 853

PROBABILISTIC LEARNING

Ictive Learning for Structure in Bayesian Networkd

Simon Tong and Daphne Koller. . ............ ... 863

[Probabilistic Classification and Clustering
in Relational Data
Ben Taskar, Eran Segal, and Daphne Koller. . . . . . . .. 870

MACHINE LEARNING AND DATA MINING

Adaptive Web Navigation for Wireless Deviceq

Corin R. Anderson, Pedro Domingos, and

Daniel S. Weld. . ........ ... .. ... ... ......... 879
[Using Text Classifiers for Numerical Classification

Sofus A. Macskassy, Haym Hirsh, Arunava Banerjee,

and Aynur A. Dayanik. .. ..................... 885
[Faster Association Rules for Multiple Relationg
Siegfried Nijssen and Joost Kok . ................. 891

A Simple Feature Selection Method
for Text Classification

Pascal Soucy and Guy W, Mineaw. .. ............. 897

[Link Analysis, Eigenvectors and Stability
Andrew Y. Ng, Alice X. Zheng, and

Michael I Jordan. ........................... 903
Active Learning for Class Probability Estimation
and Ranking

Maytal Saar-Tiechansky and Foster Provost . . . . . . . .. 911

MACHINE LEARNING

[Learning on the Phase Transition Edgd

Alessandro Serra, Attilio Giordana, and

Lorenza Saitta . ........... ... ... .. ... ... .... 921
IA Simple Additive Re-weighting Strategyl
for Improving Margins

Fabio Aiolli and Alessandro Sperduti. . ... ......... 927

KNOWLEDGE ACQUISITION

[Knowledge Analysis on Process Model§
Jihie Kim and Yolanda Gil . ... ................. 935

[ntegrating Expectations from Different Sources td
Help End Users Acquire Procedural Knowledge
JimBlythe .. ... 943

REINFORCEMENT LEARNING

R-MAX — A General Polynomial Time Algorithm|
for Near-Optimal Reinforcement Learning
Ronen I. Brafinan and Moshe Tennenholtz . . . . ... .. 953

From QM) to Average Q-learning: Efficient
Implementation of an Asymptotic Approximation

Frédérick Garcia and Florent Serve .. ............. 959
[Exploiting Multiple Secondary Reinforcers in Policy|

Gradient Reinforcement Learning

Greg Grudic and Lyle Ungar. . .. ................ 965

MACHINE LEARNING AND DATA MINING

[The Foundations of Cost-Sensitive Learning

Charles Elban. . . .......... ... ... c.cc..... 973

Xix



Mining Soft-Matching Rules from Textual Datq
Un Yong Nahm and Raymond J. Mooney. . . .. .. ... 979

CASE-BASED REASONING

Bridging the Lesson Distribution Gapl
David W Aba, Rosina Weber, Héctor Musioz-Avila,
Leonard A. Breslow, and Kalyan Moy Gupta . . . . . .. 987

Minimizing Dialog Length in Interactivd
Case-Based Reasoning

David McSherry . ... 993
[SiN: Integrating Case-based Reasoning
with Task Decomposition

Héctor Mufioz-Avila, David W, Aha, Dana S. Nau,

Rosina Weber, Len Breslow, and Fusun Yamal. . . . . . . 999
A Distributed Case-Based Query Rewriting

Maurizio Panti, Luca Spalazzi, and

Loris Penserini. .. .........c0. . 1005
[Using Case-Base Data to Learn Adaptation Knowledgd
for Design

Jacek Jarmulak, Susan Craw, and Ray Rowe. . . . . .. 1011

MULTI-AGENT SYSTEMS

MULTI-AGENT GAMES

[Rational and Convergent Learning in Stochastic Gameq
Michael Bowling and Manuela Veloso . . ... ... ... 1021

Multi-Agent Influence Diagrams for Representing and

Solving Games
Daphne Koller and Brian Milch . .............. 1027

MULTI-AGENT SYSTEMS

Multiagent Coordination by Stochastid
Cellular Automata

T D. Barfoot and G. M. T DEleuterio. . . . ... ... 1037

[dentifying the Scope of Modeling for Time-Critical
Multiagent Decision- Making
Sanguk Nob and Piotr J. Gmytrasiewicz . . . . . . . .. 1043

LIFELIKE CHARACTERS

A Layered Brain Architecture for Synthetic Creatureq
Damian Isla, Robert Burke, Marc Downie, and
Bruce Blumberg. .. ........... ... ... ... .... 1051

[Behavior Planning for a Reflexive Ageni
Berardina De Carolis, Catherine Pelachaud,
Lsabella Poggi, and Fiorella de Rosis . .. .......... 1059

COOPERATIVE BEHAVIOR

[Rational Competitive Analysiq

Moshe Tennenholtz. . .. ...................... 1067
[Learning Procedural Knowledge to Better Coordinatq
Andrew Garland and Richard Alterman. . . . ... ... 1073

XX

MULTI-AGENT SYSTEMY

Yoav Shoham and Moshe Tennenholtz. . .. ..... ... 1083

Robust Multi-unit Auction Protocol
against False-name Bids
Makoto Yokoo, Yuko Sakurai, and
Shigeo Matsubara. . .. .................... ... 1089

Bundle Design in Robust Combinatorial Auction
Protocol against False-name Bids
Makoto Yokoo, Yuko Sakurai, and
Shigeo Matsubara. . . ........................ 1095
ICABOB: A Fast Optimal Algorithn
for Combinatorial Auctions
Tuomas Sandholm, Subhash Suri, Andrew Gilpin,
and David Levine .. ........................ 1102

IA software architecture for dynamically generated
adaptive Web stores

Liliana Ardissono, Anna Goy, Giovanna Petrone,

and Marino Segnan . .. ............. ... ...... 1109
Modularity and Design in Reactive Intelligencd
Joanna J. Bryson and Lynn Andrea Stein . . . ... ... 1115

Reflective Negotiating Agents for Real-Timd
Multisensor Target Tracking

Leen-Kiat Soh and Costas Tatsoulis . ............ 1121
Stable Strategies for Sharing Information among Agentq
Rina Azoulay-Schwartz and Sarit Kraus. . ... ... .. 1128

ICAST: Collaborative Agents for Simulating Teamworld
John Yen, Jianwen Yin, Thomas R. loerger, Michael S.
Miller, Dianxiang Xu, and Richard A. Volz . . ... .. 1135

MARKET MECHANISMSY
Market Clearability

Tuomas Sandholm and Subbash Suri .. .......... 1145
[On Market-Inspired Approaches to Propositional
Satisfiability

William E. Walsh, Makoto Yokoo,

Katsutoshi Hirayama, and Michael P Wellman . . . . . 1152

MULTI-AGENT SYSTEMY

IAchieving Budget-Balance with Vickrey-Based Payment
Schemes in Exchanges

David C. Parkes, Jayant Kalagnanam, and

MartaEso .............. .0 iiiiiiiiiii.. 1161

Agent-Human Interactions in the Continuoug
Double Auction
Rajarshi Das, James E. Hanson, Jeffrey O. Kephart,
and Gerald Tesauro. . .. ...................... 1169

USER INTERFACES

[Usability Guidelines for Interactive Search in Direct
Manipulation Systems

Robert St. Amant and Christopher G. Healey . . . . .. 1179




[Leveraging Data About Users in General
in the Learning of Individual User Models
Anthony Jameson and Frank Wittig . .. .......... 1185

MULTI-AGENT SYSTEMS APPLICATIONS

An Agent Architecture for Multi-Attribute Negotiation|
Catholijn M. Jonker and Jan Treur .. ........... 1195
A Multiagent System for Helping Urban|

Traffic Management
Luis A. Garcia and E Toledo . . ................ 1202

MULTI-AGENT SYSTEMS

Bidding Languages for Combinatorial Auctiong

Craig Boutilier and Holger H. Hoos. . . ... ....... 1211
[Partitioning Activities for Agentd
Fatma Ozcan and V. S. Subrabmanian . . ... ... .. 1218

NATURAL LANGUAGE
PROCESSING AND
INFORMATION RETRIEVAL

NATURAL LANGUAGE GENERATION

[Title Generation for Machine-Translated Documentg
Rong Jin and Alexander G. Hauptmann . . . ... ... 1229

[Dealing with Dependencies between Content
Planning and Surface Realisation in a Pipeline
Generation Architecture

Kalina Bontcheva and Yorick Wilks ... .......... 1235
Narrative Prose Generatior]
Charles B. Callaway and James C. Lester. . . ... ... 1241

NATURAL LANGUAGE — LEARNING
FOR INFORMATION EXTRACTION

Adaptive Information Extraction from Text by Ruld
Induction and Generalisation
Fabio Ciravegna . . ......................... 1251

Relational Learning via Propositional Algorithms]
An Information Extraction Case Study
Dan Roth and Wen-tau Yibh................... 1257

[Deriving a multi-domain information extraction system|

from a rough ontology

Thierry Poibeaw. . .......................... 1264

INFORMATION EXTRACTION AND RETRIEVAL

[Representing Sentence Structure in Hidden Markoy|
Models for Information Extraction
Soumya Ray and Mark Craven . ............... 1273

Sequentially finding the N-Best List in Hidden|
Markov Models
Dennis Nilsson and Jacob Goldberger. . .......... 1280

INLP-driven IR: Evaluating Performances over a Tex{
Classification task

Roberto Basili, Alessandro Moschitti, and

Maria Teresa Pazienza . ...................... 1286

NATURAL LANGUAGE EXPLANATION
AND ARGUMENTATION

Dialog-driven Adaptation of Explanations of Proofd
Armin Fiedler. . ............................ 1295

|Generating Tailored Examples to Support Learning
via Self-explanation
Cristina Conati and Giuseppe Carenini . . ... .. ... 1301

An Empirical Study of the Influence of User Tailoring
on Evaluative Argument Effectiveness
Giuseppe Carenini and Johanna D. Moore . . . . . . .. 1307

STATISTICAL PROCESSING OF NATURAL
LANGUAGE GRAMMARS

Refining the Structure of a Stochastid
Context-Free Grammar

Joseph Bockhorst and Mark Craven. . ............ 1315
Automatically Extracting and Comparing Lexicalized
Grammars for Different Languages

Fei Xia, Chung-hye Han, Martha Palmer, and

Aravind Joshi .. ....... .. ... . .. . . 1321

ROBOTICS AND PERCEPTION

[Combining Probabilities, Failures and Safety|
in Robot Control
Alberto Finzi and Fiora Pirvi ... ............... 1331

Heterogeneity in the Coevolved Behaviors of Mobild
Robots: The Emergence of Specialists
Mitchell A. Potter, Lisa A. Meeden, and
Alan C. Schultz . ........................... 1337

Agent-Based Control for Object Manipulation|
with Modular Self-reconfigurable Robots
Jeremy Kubica, Arancha Casal, and Tad Hogg. . . . . . 1344

[Learning Iterative Image Reconstructior|

Sven Behnke. ... ... ... . . . . . . . .. . . ... .. ... 1353
IA Hierarchy of Boundary-based Shape Descriptord
Richard Meathrel and Antony Galton . ... .... .. .. 1359

Resolving Ambiguities to Create a Natural
Computer-Based Sketching Environment

Christine Alvarado and Randall Davis . . . ... ... .. 1365

[VAMBAM: View and Motion-based Aspect Model{
for Distributed Omnidirectional Vision Systems
Hiroshi Ishiguro and Takuichi Nishimura . . . . .. ... 1375

XXi



[Efficient Interpretation Policie§
Ramana Isukapalli and Russell Greiner .. ... .. ... 1381

[Perceptual Texture Space Improves Perceptual

Consistency of Computational Features
Huizhong Long and Wee Kheng Leow . ........ .. 1391

[Fuzzy Conceptual Graphs for Matching Imageq

of Natural Scenes

Philippe Mulhem, Wee Kheng Leow, and

Yoong Keok Lee ... ......................... 1397
PERCEPTIO
[Discriminating Animate from Inanimate Visual Stimul{

Brian Scassellati. .. ......................... 1405

An Hybrid Approach to Solve the Global Localization
Problem For Indoor Mobile Robots Considering
Sensor’s Perceptual Limitations

Leonardo Romero, Eduardo Morales, and

Enrique Sucar .. ........ ... ... ... ...... 1411
Multimodal Integration — A Biological View|
Michael H. Coen................cccccco... 1417

[Real-Time Auditory and Visual Multiple-Objecq
Tracking for Humanoids
Kazuhiro Nakadai, Ken-ichi Hidai,
Hiroshi Mizoguchi, Hiroshi G. Okuno, and
Hiroaki Kitano . .. ......................... 1425

WEB APPLICATIONS

WEB APPLICATIONS

A Web-based Intelligent System for the Daya Bayf
Contingency Plan in Hong Kong
James Liu, Raymond Lee, and Jane You . . . ... .. .. 1437

XXii

[ExpertClerk: Navigating Shoppers’ Buying Procesq
with the Combination of Asking and Proposing
Hideo Shimazu .. ......... ... ... ..c.cc..... 1443

EB SEARC

[Preference-Based Configuration of Web Page Conten{

Carmel Domshlak, Ronen I. Brafiman, and

Solomon E. Shimony ... ..................... 1451
[Keyword Spices: A New Method for Building
Domain-Specific Web Search Engines

Satoshi Oyama, Takashi Kokubo, Toru Ishida,

Terubiro Yamada, Yasubiko Kitamura. .. ...... ... 1457

INVITED PAPERS

Multimodal Interaction: A new focal area for Al

Philip R. Coben .. .......... ... ... ... .... 1467
Plausibility Measures: A General Approach
For Representing Uncertainty

Joseph Y. Halpern . .......................... 1474
Robust Translation of Spontaneous Speech]

A Multi-Engine Approach
Wolfgang Wablster .. ........................ 1484

................................ 1494




