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Preface

This volume contains the papers presented at the 8th European Conference on
Case-Based Reasoning (ECCBR 2006).

Case-Based Reasoning (CBR) is an artificial intelligence approach where new
problems are solved by remembering, adapting and reusing solutions to a previ-
ously solved, similar problem. The collection of previously solved problems and
their associated solutions is stored in the case base. New or adapted solutions
are learned and updated in the case base as needed.

ECCBR and its sister conference ICCBR alternate every year. ECCBR, 2006
followed a series of seven successful European Workshops previously held in
Kaiserslautern, Germany (1993), Chantilly, France (1994), Lausanne, Switzer-
land (1996), Dublin, Ireland (1998), and Trento, Italy (2000), and two European
Conferences in Aberdeen, UK (2002), and Madrid, Spain (2004). The Inter-
national Conferences on Case-Based Reasoning (ICCBR) were previously held
in Sesimbra, Portugal (1995), Providence, Rhode Island, USA (1997), Seeon,
Germany (1999), Vancouver, Canada (2001), Trondheim, Norway (2003), and
Chicago, USA (2005). These meetings have a history of attracting first-class Eu-
ropean and international researchers and practitioners. Proceedings of ECCBR
and ICCBR conferences are traditionally published by Springer in their LNAI
series.

The ECCBR 2006 conference was held at the conference center of the Lykia-
world Resort hotel in ldeniz/Fethiye, Turkey. The now traditional Industry Day
started the program giving insight into fielded CBR applications. The second
day was devoted to workshops on specific areas of interest to the CBR com-
munity such as Textual CBR: Reasoning with Texts, CBR in Health Sciences,
Uncertainty and Fuzziness in Case-Based Reasoning, and CBR and Context-
Awareness. The remaining two days featured invited talks, presentations and
posters on both theoretical and applied research in CBR.

The accepted papers were chosen based on a thorough and highly selective
review process. Each paper was reviewed and discussed by at least three Program
Committee members and revised according to their comments.

We believe that the papers of this volume are a representative snapshot of
current research and contribute to both theoretical and applied aspects of CBR
research. The papers are organized into three sections: invited talks (two papers
and two abstracts), research papers (31) and application papers (5).

The chairs would like to thank the invited speakers Edwina Rissland, David
McSherry, and Gholamreza Nakhaeizadeh for their contribution to the success
of this conference. With their invited talks on CBR in business, Michel Manago
and Stefan Wess added substantially to Industry Day. Particular thanks go to
the Program Committee and additional reviewers for their efforts and hard work
in the reviewing and selection process.
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We are also grateful for the work of the Industry Day Chairs, Bill Cheetham
and Kareem S. Aggour, the Workshops Coordinator, Mirjam Minor, as well
as the Chairs of the four workshops and their various committee members for
preparations for Industry Day and the Workshops. We thank all the authors
who submitted to the conference to make this program possible and gratefully
acknowledge the generous support of the sponsors of ECCBR 2006 and their,
partly long-time, sponsorship of ECCBR and ICCBR.

This volume has been produced using the EasyChair system!. We would like to
express our gratitude to its author Andrei Voronkov. Finally, we thank Springer
for its continuing support in publishing this series of conference proceedings.

June 2006 Thomas R. Roth-Berghofer
Mehmet H. Gker
H. Altay Gvenir

! http://www.easychair.org



Conference Organization

Program Chairs

Mehmet H. Gker, PricewaterhouseCoopers, USA
Thomas R. Roth-Berghofer, TU Kaiserslautern/DFKI GmbH, Germany

Local Organization

H. Altay Gvenir, Bilkent University, Turkey

Industry Day Coordination

Bill Cheetham, General Electric Co. NY, USA
Kareem S. Aggour, General Electric Co. NY, USA

Workshop Coordination

Mirjam Minor, University of Trier, Germany

Program Committee

Agnar Aamodt, Norwegian University of Science and Technology, Norway
David W. Aha, Naval Research Laboratory, USA '
Esma Aimeur, University of Montreal, Canada

Vincent Aleven, Carnegie Mellon University, USA

Ethem Alpaydin, Bogazii University, Istanbul, Turkey
Klaus-Dieter Althoff, University of Hildesheim, Germany
Josep Llus Arcos, IITACSIC, Spain

Kevin Ashley, University of Pittsburgh, USA

Brigitte Bartsch-Spoerl, BSR Consulting, Germany

Ralph Bergmann, University of Trier, Germany

Isabelle Bichindaritz, University of Washington, USA

Enrico Blanzieri, University of Trento, Italy

L. Karl Branting, BAE Systems, Inc., USA

Derek Bridge, University College Cork, Ireland

Stefanie Bruninghaus, University of Pittsburgh, USA

Robin Burke, DePaul University, USA

Hans-Dieter Burkhard, Humboldt University Berlin, Germany
Bill Cheetham, General Electric Co. NY, USA



VIII Organization

Susan Craw, Robert Gordon University, UK

Michael T. Cox, BBN Technologies, Cambridge, USA

Pdraig Cunningham, Trinity College Dublin, Ireland

Beln Daz-Agudo, Univ. Complutense de Madrid, Spain

Kurt D. Fenstermacher, University of Arizona, USA

Peter Funk, Malardalens University, Sweden

Ashok Goel, Georgia Institute of Technology, USA

Andrew Golding, Lycos Inc., USA

Pedro A. Gonzalez Calero, Univ. Complutense de Madrid, Spain
Christiane Gresse von Wangenheim, Uni. do Vale do Itajai, Brazil
Igor Jurisica, Ontario Cancer Institute, Canada

David Leake, Indiana University, USA

Ramon Lopez de Mantaras, ITTACSIC, Spain

Michel Manago, Kaidara, France

Cynthia R. Marling, Ohio University, USA

Lorraine McGinty, University College Dublin, Ireland

Bruce McLaren, CMU, USA

David McSherry, University of Ulster, UK

Erica Melis, Universitt des Saarlandes, Germany

Mirjam Minor, University of Trier, Germany

Stefania Montani, University of Eastern Piedmont, Italy

Hector Munoz-Avila, Lehigh University, USA

Bart Netten, TNO Science & Technology, Delft, The Netherlands
David Patterson, University of Ulster, UK

Petra Perner, Institute of Computer Vision and Applied CS, Germany
Enric Plaza, IITACSIC, Spain

Luigi Portinale, University of Eastern Piedmont, Italy

Alun Preece, University of Aberdeen, UK

Lisa S. Purvis, Xerox Corporation, NY, USA

Francesco Ricei, ITC-irst, Italy

Michael M. Richter, University of Kaiserslautern, Germany
Edwina Rissland, National Science Foundation, North Arlington, USA
Rainer Schmidt, Universitt Rostock, Germany

Barry Smyth, University College Dublin, Ireland

Raja Sooriamurthi, Indiana University, USA

Armin Stahl, DFKI GmbH, Germany

Jerzy Surma, Warsaw School of Economics, Poland

Henry Tirri, University of Helsinki, Finland

Brigitte Trousse, INRIA Sophia Antipolis, France

Tan Watson, University of Auckland, New Zealand

Rosina Weber, Drexel University, USA

Stefan Wess, empolis, Germany

David C. Wilson, University of North Carolina, Charlotte, USA
Nirmalie Wiratunga, Robert Gordon University, UK

Qiang Yang, University of Science and Technology, Hong Kong



Additional Reviewers

Daniel Duarte Abdala  Mobyen Ahmed

Shahina Begum Ralf Berger
Kalyan Moy Gupta Alexandre Hanft
Rainer Maximini David McDonald
Jason M. Proctor Joes Staal

Ning Xiong

Conference Sponsors

DaimlerChrysler, Germany
DFKI GmbH, Germany
empolis, Germany

kaidara software, France
Microsoft, Turkey
PricewaterhouseCoopers, USA

Organization

Stella Asiimwe

Enrico Blanzieri
Stewart Massie

Petri Myllymki
Alexander Tartakovski

X



Lecture Notes in Artificial Intelligence (LNAI)

Vol. 4106: T.R. Roth-Berghofer, M.H. Goker, H. A.
Giivenir (Eds.), Advances in Case-Based Reasoning.
X1V, 566 pages. 2006.

Vol. 4099: Q. Yang, G. Webb (Eds.), PRICAI 2006:
Trends in Artificial Intelligence. XXVIII, 1263 pages.
2006.

Vol. 4088: Z.-Z. Shi, R. Sadananda (Eds.), Agent Com-
puting and Multi-Agent Systems. XVII, 827 pages.
2006.

Vol. 4068: H. Schiirfe, P. Hitzler, P. @hrstrgm (Eds.),
Conceptual Structures: Inspiration and Application. XI,
455 pages. 2006.

Vol. 4065: P. Perner (Ed.), Advances in Data Mining. XI,
592 pages. 2006.

Vol. 4062: G. Wang, J.F. Peters, A. Skowron, Y. Yao
(Eds.), Rough Sets and Knowledge Technology. XX, 810
pages. 2006.

Vol. 4049: S. Parsons, N. Maudet, P. Moraitis, 1. Rahwan
(Eds.), Argumentation in Multi-Agent Systems. XIV,
313 pages. 2006.

Vol. 4048: L. Goble, J.-J.C.. Meyer (Eds.), Deontic Logic
and Artificial Normative Systems. X, 273 pages. 2006.

Vol. 4045: D. Barker-Plummer, R. Cox, N. Swoboda
(Eds.), Diagrammatic Representation and Inference. XII,
301 pages. 2006.

Vol. 4031: M. Ali, R. Dapoigny (Eds.), Advances in Ap-
plied Artificial Intelligence. XXIII, 1353 pages. 2006.

Vol. 4029: L. Rutkowski, R. Tadeusiewicz, L.A. Zadeh,
J. Zurada (Eds.), Artificial Intelligence and Soft Com-
puting — ICAISC 2006. XXI, 1235 pages. 2006.

Vol. 4027: H.L.. Larsen, G. Pasi, D. Ortiz-Arroyo, T. An-
dreasen, H. Christiansen (Eds.), Flexible Query Answer-
ing Systems. XVIII, 714 pages. 2006.

Vol. 4021: E. André, L. Dybkjer, W. Minker, H. Neu-
mann, M. Weber (Eds.), Perception and Interactive Tech-
nologies. XI, 217 pages. 2006.

Vol. 4020: A. Bredenfeld, A. Jacbff. 1. Noda, Y. Takahashi
(Eds.), RoboCup 2005: Robot Soccer World Cup IX.
XVII, 727 pages. 2006.

Vol. 4013: L. Lamontagne, M. Marchand (Eds.), Ad-
vances in Artificial Intelligence. XI1I, 564 pages. 2006.

Vol. 4012: T. Washio, A. Sakurai, K. Nakajima, H.
Takeda, S. Tojo, M. Yokoo (Eds.), New Frontiers in Ar-
tificial Intelligence. XIII, 484 pages. 2006.

Vol. 4008: J.C. Augusto, C.D. Nugent (Eds.), Designing
Smart Homes. XI, 183 pages. 2006.

Vol. 4005: G. Lugosi, H.U. Simon (Eds.), Learning The-
ory. XI, 656 pages. 2006.

Vol. 3978: B. Hnich, M. Carlsson, F. Fages, F. Rossi
(Eds.), Recent Advances in Constraints. VIII, 179 pages.
2006.

Vol. 3963: O. Dikenelli, M.-P. Gleizes, A. Ricci (Eds.),
Engineering Societies in the Agents World VI. XII, 303
pages. 2006.

Vol. 3960: R. Vieira, P. Quaresma, M.d.G.V. Nunes, N.J.
Mamede, C. Oliveira, M.C. Dias (Eds.), Computational
Processing of the Portuguese Language. XII, 274 pages.
2006.

Vol. 3955: G. Antoniou, G. Potamias, C. Spyropoulos, D.
Plexousakis (Eds.), Advances in Artificial Intelligence.
XVIL, 611 pages. 2006.

Vol. 3949: F. A. Savaci (Ed.), Artificial Intelligence and
Neural Networks. IX, 227 pages. 2006.

Vol. 3946: T.R. Roth-Berghofer, S. Schulz, D.B. Leake
(Eds.), Modeling and Retrieval of Context. XI, 149
pages. 2006.

Vol. 3944: J. Quinonero-Candela, I. Dagan, B. Magnini,
F. d’Alché-Buc (Eds.), Machine Learning Challenges.
XIII, 462 pages. 2006.

Vol. 3930: D.S. Yeung, Z.-Q. Liu, X.-Z. Wang, H. Yan
(Eds.), Advances in Machine Learning and Cybernetics.
XXI, 1110 pages. 2006.

Vol. 3918: W.K. Ng, M. Kitsuregawa, J. Li, K. Chang
(Eds.), Advances in Knowledge Discovery and Data
Mining. XXIV, 879 pages. 2006.

Vol. 3913: O. Boissier, J. Padget, V. Dignum, G. Linde-
mann, E. Matson, S. Ossowski, J.S. Sichman, J. Vizquez-
Salceda (Eds.), Coordination, Organizations, Institu-
tions, and Norms in Multi-Agent Systems. XII, 259
pages. 2006.

Vol. 3910: S.A. Brueckner, G.D.M. Serugendo, D. Hales,
F. Zambonelli (Eds.), Engineering Self-Organising Sys-
tems. XII, 245 pages. 2006.

Vol. 3904: M. Baldoni, U. Endriss, A. Omicini, P. Torroni
(Eds.), Declarative Agent Languages and Technologies
III. XII, 245 pages. 2006.

Vol. 3900: F. Toni, P. Torroni (Eds.), Computational
Logic in Multi-Agent Systems. XVII, 427 pages. 2006.

Vol. 3899: S. Frintrop, VOCUS: A Visual Attention Sys-
tem for Object Detection and Goal-Directed Search.
X1V, 216 pages. 2006.

Vol. 3898: K. Tuyls, P.J. 't Hoen, K. Verht;eeck, S. Sen
(Eds.), Learning and Adaption in Multi-Agent Systems.
X, 217 pages. 2006.

Vol. 3891:J.S. Sichman, L. Antunes (Eds.), Multi-Agent-
Based Simulation VI. X, 191 pages. 2006.



Vol. 3890: S.G. Thompson, R. Ghanea-Hercock (Eds.),
Defence Applications of Multi-Agent Systems. XII, 141
pages. 2006.

Vol. 3885: V. Torra, Y. Narukawa, A. Valls, J. Domingo-
Ferrer (Eds.), Modeling Decisions for Artificial Intelli-
gence. XII, 374 pages. 2006.

Vol. 3881: S. Gibet, N. Courty, J.-F. Kamp (Eds.), Ges-
ture in Human-Computer Interaction and Simulation.
XIII, 344 pages. 2006.

Vol. 3874: R=Missaoui, J. Schmidt (Eds.), Formal Con-
cept Analysis. X, 309 pages. 2006.

Vol. 3873: L. Maicher, J. Park (Eds.), Charting the Topic
Maps Research and Applications Landscape. VIII, 281
pages. 2006.

Vol. 3863: M. Kohlhase (Ed.), Mathematical Knowledge
Management. XI, 405 pages. 2006.

Vol. 3862: R.H. Bordini, M. Dastani, J. Dix, AE.F
Seghrouchni (Eds.), Programming Multi-Agent Sys-
tems. X1V, 267 pages. 2006.

Vol. 3849: 1. Bloch, A. Petrosino, A.G.B. Tettamanzi
(Eds.), Fuzzy Logic and Applications. XIV, 438 pages.
2006. '
Vol. 3848: J.-F. Boulicaut, L. De Raedt, H. Man-
nila (Eds.), Constraint-Based Mining and Inductive
Databases. X, 401 pages. 2006.

Vol. 3847: K.P. Jantke, A. Lunzer, N. Spyratos, Y. Tanaka
(Eds.), Federation over the Web. X, 215 pages. 2006.

Vol. 3835: G. Sutcliffe, A. Voronkov (Eds.), Logic for
Programming, Artificial Intelligence, and Reasoning.
X1V, 744 pages. 2005.

Vol. 3830: D. Weyns, H. V.D. Parunak, F. Michel (Eds.),
Environments for Multi-Agent Systems II. VIII, 291
pages. 2006.

Vol. 3817: M. Faundez-Zanuy, L. Janer, A. Esposito, A.
Satue-Villar, J. Roure, V. Espinosa-Duro (Eds.), Nonlin-
ear Analyses and Algorithms for Speech Processing. XII,
380 pages. 2006.

Vol. 3814: M. Maybury, O. Stock, W. Wahlster (Eds.),
Intelligent Technologies for Interactive Entertainment.
XV, 342 pages. 2005.

Vol. 3809: S. Zhang, R. Jarvis (Eds.), A1 2005: Advances
in Artificial Intelligence. XXVII. 1344 pages. 2005.

Vol. 3808: C. Bento, A. Cardoso, G. Dias (Eds.), Progress
in Artificial Intelligence. XVIII, 704 pages. 2005.

Vol. 3802: Y. Hao, J. Liu, Y.-P. Wang, Y.-m. Cheung, H.
Yin, L. Jiao, J. Ma, Y.-C. Jiao (Eds.), Computational In-
telligence and Security, Part I1. XLII, 1166 pages. 2005.

Vol. 3801: Y. Hao, J. Liu, Y.-P. Wang, Y.-m. Cheung,
H. Yin, L. Jiao, J. Ma, Y.-C. Jiao (Eds.), Computational
Intelligence and Security, Part I. XLI, 1122 pages. 2005.

Vol. 3789: A. Gelbukh, A. de Albornoz, H. Terashima-
Marin (Eds.), MICAI 2005: Advances in Artificial Intel-
ligence. XX VI, 1198 pages. 2005.

Vol. 3782: K.-D. Althoff, A. Dengel, R. Bergmann, M.
Nick, T.R. Roth-Berghofer (Eds.), Professional Knowl-
edge Management. XXIII, 739 pages. 2005.

Vol. 3763: H. Hong, D. Wang (Eds.), Automated Deduc-
tion in Geometry. X, 213 pages. 2006.

Y£8). VA

Vol. 3755: G.J. Williams, S.J. Simoff (Eds.), Data Min-
ing. X1, 331 pages. 2006.

Vol. 3735: A. Hoffmann, H. Motoda, T. Scheffer (Eds.),
Discovery Science. X VI, 400 pages. 2005.

Vol. 3734: S. Jain, H.U. Simon, E. Tomita (Eds.), Algo-
rithmic Learning Theory. XII, 490 pages. 2005.

Vol. 3721: A.M. Jorge, L. Torgo, P.B. Brazdil, R. Cama-
cho, J. Gama (Eds.), Knowledge Discovery in Databases:
PKDD 2005. XXIII, 719 pages. 2005.

Vol. 3720: J. Gama, R. Camacho, P.B. Brazdil, A.M.
Jorge, L. Torgo (Eds.), Machine Learning: ECML 2005.
XXIII, 769 pages. 2005.

Vol. 3717: B. Gramlich (Ed.), Frontiers of Combining
Systems. X, 321 pages. 2005.

Vol. 3702: B. Beckert (Ed.), Automated Reasoning
with Analytic Tableaux and Related Methods. XIII, 343
pages. 2005.

Vol. 3698: U. Furbach (Ed.), KI 2005: Advances in Ar-
tificial Intelligence. XIII, 409 pages. 2005.

Vol. 3690: M. Péchoucek, P. Petta, L.Z. Varga (Eds.),
Multi-Agent Systems and Applications 1V. XVII, 667
pages. 2005.

Vol. 3684: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part IV. LXXIX, 933 pages. 2005.

Vol. 3683: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part ITI. LXXX, 1397 pages. 2005.

Vol. 3682: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part 1. LXXIX, 1371 pages. 2005.

Vol. 3681: R. Khosla, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part I. LXXX, 1319 pages. 2005.

Vol. 3673: S. Bandini, S. Manzoni (Eds.), AI*IA 2005:
Advances in Artificial Intelligence. XIV, 614 pages.
2005.

Vol. 3662: C. Baral, G. Greco, N. Leone, G. Terracina
(Eds.), Logic Programming and Nonmonotonic Reason-
ing. XIII, 454 pages. 2005.

Vol. 3661: T. Panayiotopoulos, J. Gratch, R. Aylett,
D. Ballin, P. Olivier, T. Rist (Eds.), Intelligent Virtual
Agents. XIII, 506 pages. 2005.

Vol. 3658: V. Matousek, P. Mautner, T. Pavelka (Eds.),
Text, Speech and Dialogue. XV, 460 pages. 2005.

Vol. 3651: R. Dale, K.-F. Wong, J. Su, O.Y. Kwong
(Eds.), Natural Language Processing — IJCNLP 2005.
XXI, 1031 pages. 2005.

Vol. 3642: D. Slezak, J. Yao, J.F. Peters, W. Ziarko, X.
Hu (Eds.), Rough Sets, Fuzzy Sets, Data Mining, and
Granular Computing, Part I1. XXIII, 738 pages. 2005.

Vol. 3641: D. §l¢zak, G. Wang, M. Szczuka, 1. Diintsch,
Y. Yao (Eds.), Rough Sets, Fuzzy Sets, Data Mining, and
Granular Computing, Part I. XXIV, 742 pages. 2005.

Vol. 3635: J.R. Winkler, M. Niranjan, N.D. Lawrence
(Eds.), Deterministic and Statistical Methods in Machine
Learning. VIII, 341 pages. 2005.



Table of Contents

Invited Talks

The Fun Begins with Retrieval: Explanation and CBR
Edwing Ls BISslond sxsarimsamamens smsmesmsmn om0y vos s e s o oo o 1

Completeness Criteria for Retrieval in Recommender Systems
David MeSHerry : sosms susms smsms smeme smsps s ms 5550 88 e &m0 9

Is Consideration of Background Knowledge in Data Driven Solutions
Possible at All?
Gholamreza Nakhaeizadeh . . .. ..., 30

Reality Meets Research
Stefanm Wess s ms snsmeansms srsmsmemsmeas s geamewmsss oeme e 31

Research Papers

Multi-agent Case-Based Reasoning for Cooperative Reinforcement
Learners
Thomas Gabel, Martin Riedmiller ... ... ... ... ... ... ... ... .... 32

Retrieving and Reusing Game Plays for Robot Soccer
Raguel Ros, Manuela Veloso, Ramon Lopez de Mantaras,
Carles Sierra, Josep Lluis Arcos .........c.ouiiiiiiiii. 47

Self-organising Hierarchical Retrieval in a Case-Agent System
Ian Watson, Jens Trotzky . . .. .. ..o 62

COBRAS: Cooperative CBR. System for Bibliographical Reference
Recommendation
Hager Karoui, Rushed Kanawati, Laure Petrucci .. ................. 76

A Knowledge-Light Approach to Regression Using Case-Based
Reasoning
Neil McDonnell, Pddraig Cunningham

Case-Base Maintenance for CCBR-Based Process Evolution
Barbara Weber, Manfred Reichert, Werner Wild .. ................. 106



XII Table of Contents

Evaluating CBR Systems Using Different Data Sources: A Case Study
Mingyang Gu, Agnar Aamodt . ...... ... ... . ... ... .. ... ... ... ... 121

Decision Diagrams: Fast and Flexible Support for Case Retrieval
and Recommendation
Ross Nicholson, Derek Bridge, Nic Wilson ........................ 136

Case-Based Reasoning for Knowledge-Intensive Template Selection
During Text Generation
Raquel Hervds, Pablo Gervds . .......... ... ... iuiiiiueiini. .. 151

Rough Set Feature Selection Algorithms for Textual Case-Based
Classification
Kalyan Moy Gupta, David W. Aha, Philip G. Moore ............... 166

Experience Management with Case-Based Assistant Systems
Mirjam Minor . ... 182

The Needs of the Many: A Case-Based Group Recommender System
Kevin McCarthy, Lorraine McGinty, Barry Smyth,
Maria Salamo .. ... 196

Contextualised Ambient Intelligence Through Case-Based Reasoning
Anders Kofod-Petersen, Agnar Aamodt ........................... 211

Improving Annotation in the Semantic Web and Case Authoring
in Textual CBR
Juan A. Recio-Garcia, Marco Antonio Goémez-Martin,
Belén Diaz-Agudo, Pedro A. Gonzdlez-Calero ... ................... 226

Unsupervised Case Memory Organization: Analysing Computational
Time and Soft Computing Capabilities
Albert Fornells Herrera, Elisabet Golobardes i Ribé,
David Vernet Bellet, Guiomar Corral Torruella . ................... 241

Further Experiments in Case-Based Collaborative Web Search
Jill Freyne, Barry Smyth ............. ... . ... . 256

Finding Similar Deductive Consequences — A New Search-Based
Framework for Unified Reasoning from Cases and General Knowledge
Ralph Bergmann, Babak Mougouie ................0.ccccccuiueini... 271

Case-Based Sequential Ordering of Songs for Playlist
Recommendation
Claudio Baccigalupo, Enric Plaza ............ ... .. 0. oo 0., 286



Table of Contents XIII

A Comparative Study of Catalogue-Based Classification
Pt PETTIET ... v v 0555 0 ems S55E5 THENE SFEEIamems cmeme vmamna v 301

Ontology-Driven Development of Conversational CBR Systems
Hector Gémez-Gauchia, Belén Diaz-Agudo,
Pedro Gonzdlez-Calero . .. ..o i 309

Complexity Profiling for Informed Case-Base Editing
Stewart Massie, Susan Craw, Nirmalie Wiratunga ................. 325

Unsupervised Feature Selection for Text Data
Nirmalie Wiratunga, Robert Lothian, Stewart Massie ............... 340

Combining Case-Based and Similarity-Based Product
Recommendation
Armin Stahl . . ..o 355

On the Use of Selective Ensembles for Relevance Classification
in Case-Based Web Search
Maurice Coyle, Barry Smyth . ... i 370

What Evaluation Criteria Are Right for CCBR? Considering Rank
Quality
Steven Bogaerts, David B. Leake .. ....... ... ... i, 385

Fast Case Retrieval Nets for Textual Data
Sutanu Chakraborti, Robert Lothian, Nirmalie Wiratunga,
Amandine Orecchioni, Stuart Watt .. ..... ... .. .. ... . o .. 400

Combining Multiple Similarity Metrics Using a Multicriteria
Approach
Luc Lamontagne, Iréne Abi-Zeid . . ........ .. ... i, 415

Case Factory — Maintaining Experience to Learn
Klaus-Dieter Althoff, Alexandre Hanft, Martin Schaaf .............. 429

Retrieval over Conceptual Structures
Pablo Beltrdn-Ferruz, Belén Diaz-Agudo, Oscar Lagerquist .......... 443

An Analysis on Transformational Analogy: General Framework
and Complexity
Vithal Kuchibatla, Héctor Munoz-Avila .............. .. ... .. .. .... 458

Discovering Knowledge About Key Sequences for Indexing Time Series
Cases in Medical Applications
Peter Funk, Xtong N#g ...c.ovivineavimsanivesasmssntusensnmens 474



X1V Table of Contents

Application Papers

Case-Based Reasoning for Autonomous Service Failure Diagnosis
and Remediation in Software Systems
Stefania Montani, Cosimo Anglano .............................. 489

Tracking Concept Drift at Feature Selection Stage in SpamHunting:
An Anti-spam Instance-Based Reasoning System
José Ramdn Méndez Reboredo,
Florentino Fernandez-Riverola, Eva Lorenzo Iglesias,
Fernando Diaz Gémez, Juan Manuel Corchado .................... 504

Case-Based Support for Collaborative Business
Ralph Bergmann, Andrea Freffmann, Kerstin Mazimini,
Rainer Mazimini, Thomas Sauer .............. ... ... ... .. ... .. .. 519

A CBR-Based Approach for Supporting Consulting Agencies
in Successfully Accompanying a Customer’s Introduction
of Knowledge Management
Mark Hefke, Andreas Abecker ............ . ... . . . . . oo .. 534

The PwC Connection Machine: An Adaptive Expertise Provider
Mehmet H. Géker, Cynthia Thompson, Simo Arajirvi,
Kevin Hua ... .. ... 549



The Fun Begins with Retrieval:
Explanation and CBR

Edwina L. Rissland

Department of Computer Science, University of Massachusetts
Ambherst, Massachusetts, U.S.A. 01003

Abstract. This paper discusses the importance of the post-retrieval steps of
CBR, that is, the steps that occur after relevant cases have been retrieved. Ex-
planations and arguments, for instance, require much to be done post-retrieval. I
also discuss both the importance of explanation to CBR and the use of CBR to
generate explanations.

1 Introduction

Some of the most interesting aspects of CBR occur after relevant cases have been
retrieved. Explanations—and here 1 include argument—are some of the most impor-
tant, and they play a central role in CBR. They are needed to elucidate the results of
the case-based reasoning—why a case was interpreted or classified in a particular
way, how a new design or plan works, why a particular diagnosis is most compelling,
etc.—and explanations can themselves be created using CBR. For CBR to create
arguments, designs, plans, etc., much work must be done, and most of it begins after
relevant cases have been retrieved [18], [23]. That is, a good part of the core of case-
based reasoning occurs post-retrieval.

Since some systems like Branting’s GREBE [5] and Koton’s CASEY [19] create
their explanations using adaptive mechanisms, it is not clear how to draw a line be-
tween so-called interpretive and adaptive CBR systems. However, it is abundantly
clear that in both types the lion’s share of the work is done post-retrieval. While ex-
planation is not the focus of other adaptive CBR systems like Hammond’s CHEF [16]
or Cheetham’s FORM TOOL [8], they do indeed accomplish their tasks post-
retrieval. That is, retrieval is only an initial step in case-based problem-solving, and
the fun—and most of the hard work—occurs post-retrieval.

The ability to explain one’s reasoning is a hallmark of intelligence, and is—or
should be—one of the keystones of CBR systems. This is so whether CBR is being
used to interpret or classify a new case, or to adapt an old solution in order to solve a
new problem. Too often our CBR systems—particularly those used to classify new
cases—de-emphasize or even forget about the post-retrieval “R’s” in CBR, like “re-
use, revise, retain” [1]. Retrieval is, of course, an absolutely crucial step in CBR, but
it is only one of several: it is one of the six R’s in Goker & Roth-Berghofer’s formula-
tion [14] and one of the eleven in Derek Bridge’s [7].

Explanation is really a kind of teaching, and can be viewed as the other side of the
coin of learning. Both explanation and learning are inextricably intertwined with

T.R. Roth-Berghofer et al. (Eds.): ECCBR 2006, LNAI 4106, pp. 1-8, 2006.
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concepts, conceptual emergence, and concept change. We really thus have a longterm
cycle in which cases play an integral role. Although T won’t really consider the
closely related problems of similarity assessment and credit assignment in this presen-
tation, they are indeed very important to both this overarching cycle and to the inner
workings of CBR, including retrieval.

Most of us know how critical the choices of similarity metric and case space struc-
ture are in CBR. Both choices are motivated by what we want to bring to the fore in
the reasoning. They also dictate what will be possible to accomplish in it or explain
about it. That is, there is another inescapable intertwining in CBR between notions of
similarity and explanation. One can thus say that the fun also begins before retrieval.

This is especially true in systems that stop at retrieval or a slight bit beyond—what
we might call CB-little-r systems—for instance, those that use retrieved examples to
classify a new case (e.g., with nearest neighbor methods), or that use the results of the
early steps of CBR to initiate other types of processing, like information retrieval. For
instance, the SPIRE system stopped short of argument creation, but used retrieval and
similarity assessment (e.g., HYPO-style claim lattices) to generate queries for a full-
text IR engine [9], [44], [45]. In CB-r systems there is perhaps a more critical depend-
ence on getting the space and metric “right” than in CBR systems that keep on proc-
essing or that can explain themselves.

In fact, explanations can help lessen the burdens of CBR systems since they make
their reasoning less opaque, a requirement, I believe, for intelligent systems. Explain-
ing the behavior of CBR systems to users is receiving new attention in recent work,
with goals such as enabling systems to explain their questions [31] or to explain the
space of retrieval possibilities [37]. Leake & McSherry’s [24] collection on CBR and
explanation demonstrates new activity in a number of directions, but current work just
scratches the surface of possibilities. Even with regard to similarity and retrieval, we
don’t, in my opinion, have enough variety in our ideas. So, in addition to pressing for
more consideration of the post-retrieval R’s, I would also press for more research on
the first R: retrieval.

2 Cases as Both Drivers and Aids

Cases (called exemplars or examples in other contexts) not only are drivers of the in-
ter-looped processes of explanation and concept evolution, but they can also serve as
central elements in the representation of concepts and the teaching of the art of expla-
nation. For instance, examples can be used by themselves to produce a totally exten-
sional representation; that is, a concept is simply considered to be the set of its positive
exemplars. They can participate in hybrid representations in concert with other mecha-
nisms like rules or prototypes or statistical models. Examples can serve as extensional
annotations on rules; these can serve to help resolve ambiguities in rules or terms and
to keep them up to date with new interpretations and exceptions. Concrete examples
can be used to capture some of the information that statistics summarize but cannot
explicitly represent. Cases—like atypical borderline examples, anomalies, penumbral
cases—are particularly useful in the tails of distributions where data can be sparse.
Hybrid approaches, both in representation and reasoning, have been used in a variety
of systems from the earliest days of CBR to the present: CABARET, GREBE,



