CRISTINA CONATI
KATHLEEN McCoy
GEORGIOS PALIOURAS (EDS.)

USER MODELING
2007

117H INTERNATIONAL CONFERENCE, UM 2007
Corru, GREeCE, JUNE 2007
PROCEEDINGS

LNAI 4511

@ Springer




Cristina Conati Kathleen McCoy
Georgios Paliouras (Eds.)

User Modeling
2007

11th International Conference, UM 2007
Corfu, Greece, June 25-29, 2007
Proceedings

A springer ||

E2007003255



Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jorg Siekmann, University of Saarland, Saarbriicken, Germany

Volume Editors

Cristina Conati

University of British Columbia
Vancouver, BC, Canada
E-mail: conati@cs.ubc.ca

Kathleen McCoy

University of Delaware
Newark, DE, USA

E-mail: mccoy @cis.udel.edu

Georgios Paliouras

Institute of Informatics and Telecommunications

National Centre of Scientific Research (NCSR) "Demokritos"
PO Box 60228, Ag. Paraskevi, Attiki, 15310, Greece

Email: paliourg @iit.demokritos.gr

Library of Congress Control Number: 2007928795

CR Subject Classification (1998): H.5.2,1.2, H.5, H.4,1.6,).4,].5, K.4, K.6
LNCS Sublibrary: SL 7 — Artificial Intelligence

ISSN 0302-9743
ISBN-10 3-540-73077-X Springer Berlin Heidelberg New York
ISBN-13 978-3-540-73077-4 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer. Violations are liable
to prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media
springer.com

© Springer-Verlag Berlin Heidelberg 2007
Printed in Germany

Typesetting: Camera-ready by author, data conversion by Scientific Publishing Services, Chennai, India
Printed on acid-free paper SPIN: 12077441 06/3180 543210



Lecture Notes in Artificial Intelligence
Edited by J. G. Carbonell and J. Siekmann

Subseries of Lecture Notes in Computer Science

4511



Lecture Notes in Artificial Intelligence (LNAI)

Vol. 4573: M. Kauers, M. Kerber, R. Miner, W. Wind-
steiger (Eds.), Towards Mechanized Mathematical As-
sistants. XIII, 407 pages. 2007.

Vol. 4539: N.H. Bshouty, C. Gentile (Eds.), Learning
Theory. XII, 634 pages. 2007.

Vol. 4529: P. Melin, O. Castillo, L.T. Aguilar, J.
Kacprzyk, W. Pedrycz (Eds.), Foundations of Fuzzy
Logic and Soft Computing. XIX, 830 pages. 2007.

Vol. 4511: C. Conati, K. McCoy, G. Paliouras (Eds.),
User Modeling 2007. X VI, 487 pages. 2007.

Vol. 4509: Z. Kobti, D. Wu (Eds.), Advances in Artificial
Intelligence. XII, 552 pages. 2007.

Vol. 4496: N.T. Nguyen, A. Grzech, R.J. Howlett, L.C.
Jain (Eds.), Agent and Multi-Agent Systems: Technolo-
gies and Applications. XXI, 1046 pages. 2007.

Vol. 4483: C. Baral, G. Brewka, J. Schlipf (Eds.), Logic
Programming and Nonmonotonic Reasoning. IX, 327
pages. 2007.

Vol. 4482: A. An, J. Stefanowski, S. Ramanna, C.J. Butz,
W. Pedrycz, G. Wang (Eds.), Rough Sets, Fuzzy Sets,
Data Mining and Granular Computing. XIV, 585 pages.
2007.

Vol. 4481: J. Yao, P. Lingras, W.-Z. Wu, M. Szczuka, N.J.
Cercone, D. §1Qzak (Eds.), Rough Sets and Knowledge
Technology. XIV, 576 pages. 2007.

Vol. 4476: V. Gorodetsky, C. Zhang, V.A. Skormin, L.
Cao (Eds.), Autonomous Intelligent Systems: Multi-
Agents and Data Mining. XIII, 323 pages. 2007.

Vol. 4452: M. Fasli, O. Shehory (Eds.), Agent-Mediated
Electronic Commerce. VIII, 249 pages. 2007.

Vol. 4451: T.S. Huang, A. Nijholt, M. Pantic, A. Pent-
land (Eds.), Artifical Intelligence for Human Computing.
XVI, 359 pages. 2007.

Vol. 4438: L. Maicher, A. Sigel, L.M. Garshol (Eds.),
Leveraging the Semantics of Topic Maps. X, 257 pages.
2007.

Vol. 4429: R. Lu, J.H. Siekmann, C. Ullrich (Eds.), Cog-
nitive Systems. X, 161 pages. 2007.

Vol. 4426: Z.-H. Zhou, H. Li, Q. Yang (Eds.), Advances
in Knowledge Discovery and Data Mining. XXV, 1161
pages. 2007.

Vol. 4411: R.H. Bordini, M. Dastani, J. Dix, A.E.F.
Seghrouchni (Eds.), Programming Multi-Agent Sys-
tems. XIV, 249 pages. 2007.

Vol. 4410: A. Branco (Ed.), Anaphora: Analysis, Algo-
rithms and Applications. X, 191 pages. 2007.

Vol. 4399: T. Kovacs, X. Llora, K. Takadama, P.L. Lanzi,

W. Stolzmann, S.W. Wilson (Eds.), Learning Classifier
Systems. XII, 345 pages. 2007.

Vol. 4390: S.0O. Kuznetsov, S. Schmidt (Eds.), Formal
Concept Analysis. X, 329 pages. 2007.

Vol. 4389: D. Weyns, H.V.D. Parunak, F. Michel (Eds.),
Environments for Multi-Agent Systems III. X, 273
pages. 2007.

Vol. 4384: T. Washio, K. Satoh, H. Takeda, A. Inokuchi
(Eds.), New Frontiers in Artificial Intelligence. IX, 401
pages. 2007.

Vol. 4371: K. Inoue, K. Satoh, F. Toni (Eds.), Compu-
tational Logic in Multi-Agent Systems. X, 315 pages.
2007.

Vol. 4369: M. Umeda, A. Wolf, O. Bartenstein, U. Geske,
D. Seipel, O. Takata (Eds.), Declarative Programming
for Knowledge Management. X, 229 pages. 2006.

Vol. 4342: H. de Swart, E. Ortowska, G. Schmidt, M.
Roubens (Eds.), Theory and Applications of Relational
Structures as Knowledge Instruments II. X, 373 pages.
2006.

Vol. 4335: S.A. Brueckner, S. Hassas, M. Jelasity, D.
Yamins (Eds.), Engineering Self-Organising Systems.
XII, 212 pages. 2007.

Vol. 4334: B. Beckert, R. Hihnle, PH. Schmitt (Eds.),
Verification of Object-Oriented Software. XXIX, 658
pages. 2007.

Vol. 4333: U. Reimer, D. Karagiannis (Eds.), Practical
Aspects of Knowledge Management. XII, 338 pages.
2006.

Vol. 4327: M. Baldoni, U. Endriss (Eds.), Declarative
Agent Languages and Technologies IV. VIII, 257 pages.
2006.

Vol. 4314: C. Freksa, M. Kohlhase, K. Schill (Eds.), KI
2006: Advances in Artificial Intelligence. XII, 458 pages.
2007.

Vol. 4304: A. Sattar, B.-H. Kang (Ed3.), Al 2006: Ad-
vances in Artificial Intelligence. XXVII, 1303 pages.
2006.

Vol. 4303: A. Hoffmann, B.-H. Kang, D. Richards, S.
Tsumoto (Eds.), Advances in Knowledge Acquisition
and Management. XI, 259 pages. 2006.

Vol. 4293: A. Gelbukh, C.A. Reyes-Garcia (Eds.), MI-
CAI 2006: Advances in Artificial Intelligence. XX VIII,
1232 pages. 2006.

Vol. 4289: M. Ackermann, B. Berendt, M. Grobelnik, A.
Hotho, D. Mladeni¢, G. Semeraro, M. Spiliopoulou, G.
Stumme, V. Svitek, M. van Someren (Eds.), Semantics,
Web and Mining. X, 197 pages. 2006.

Vol. 4285: Y. Matsumoto, R.W. Sproat, K.-F. Wong, M.
Zhang (Eds.), Computer Processing of Oriental Lan-
guages. XVII, 544 pages. 2006.



[

*

Vol. 4274: Q. Huo, B. Ma, E.-S. Chng, H. Li (Eds.), Chi-
nese Spoken Language Processing. XXIV, 805 pages.
2006.

Vol. 4265: L. Todorovski, N. Lavra&, K.P. Jantke (Eds.),
Discovery Science. XIV, 384 pages. 2006.

Vol. 4264: J.L. Balcdzar, PM, Long, F. Stephan (Eds.),
Algorithmic Learning Theory. XIII, 393 pages. 2006.

Vol. 4259: S. Greco, Y. Hata, S. Hirano, M. Inuiguchi,
S. Miyamoto, H.S. Nguyen, R. Stowiriski (Eds.), Rough
Sets and Current Trends in Computing. XXII, 951 pages.
2006.

Vol. 4253: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part IIl. XXXII, 1301 pages. 2006.

-

Vol. 4252: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part IL. XXXIII, 1335 pages. 2006.

Vol. 4251: B. Gabrys, R.J. Howlett, L.C. Jain (Eds.),
Knowledge-Based Intelligent Information and Engineer-
ing Systems, Part I. LXVI, 1297 pages. 2006.

Vol. 4248: S. Staab, V. Svatek (Eds.), Managing Knowl-
edge in a World of Networks. XIV, 400 pages. 2006.
Vol. 4246: M. Hermann, A. Voronkov (Eds.), Logic
for Programming, Artificial Intelligence, and Reasoning.
XIII, 588 pages. 2006.

Vol. 4223: L. Wang, L. Jiao, G. Shi, X. Li, J. Liu (Eds.),
Fuzzy Systems and Knowledge Discovery. XXVIII,
1335 pages. 2006.

“ "Vol. 4213: J. Fiirnkranz, T. Scheffer, M. Spiliopoulou

(Eds.), Knowledge Discovery in Databases: PKDD
2006. XXII, 660 pages. 2006.

Vol. 4212: J. Fiirnkranz, T. Scheffer, M. Spiliopoulou
(Eds.), Machine Learning: ECML 2006. XXIII, 851
pages. 2006.

Vol. 4211: P. Vogt, Y. Sugita, E. Tuci, C.L. Nehaniv
(Eds.), Symbol Grounding and Beyond. VIII, 237 pages.
2006.

* .Vol. 4203: F. Esposito, Z.W. Ra$, D. Malerba, G. Semer-

aro (Eds.), Foundations of Intelligent Systems. XVIII,
767 pages. 2006.

< Vol. 4201: Y. Sakakibara, S. Kobayashi, K. Sato, T.
Nishino, E. Tomita (Eds.), Grammatical Inference: Al-
gorithms and Applications. XII, 359 pages. 2006.

~Vol. 4200: LEC. Smith (Ed.), Intelligent Computing in
Engineering and Architecture. XIII, 692 pages. 2006.

Vol. 4198: O. Nasraoui, O. Zaiane, M. Spiliopoulou, B.
Mobasher, B. Masand, P.S. Yu (Eds.), Advances in Web
Mining and Web Usage Analysis. IX, 177 pages. 2006.
Vol. 4196: K. Fischer, LJ. Timm, E. André, N. Zhong
(Eds.), Multiagent System Technologies. X, 185 pages.
2006.

Vol. 4188: P. Sojka, I. Kopetek, K. Pala (Eds.), Text,
Speech and Dialogue. XV, 721 pages. 2006.

Vol. 4183: J. Euzenat, J. Domingue (Eds.), Artificial
Intelligence: Methodology, Systems, and Applications.
X111, 291 pages. 2006.

Vol. 4180: M. Kohlhase, OMDoc — An Open Markup
Format for Mathematical Documents [version 1.2]. XIX,
428 pages. 2006.

4%87.

Vol. 4177: R. Marin, E. Onaindia, A. Bugarin, J. Santos
(Eds.), Current Topics in Artificial Intelligence. XV, 482
pages. 2006.

Vol. 4160: M. Fisher, W. van der Hoek, B. Konev, A.
Lisitsa (Eds.), Logics in Artificial Intelligence. XII, 516
pages. 2006.

Vol. 4155: O. Stock, M. Schaerf (Eds.), Reasoning, Ac-
tion and Interaction in Al Theories and Systems. XVIII,
343 pages. 2006.

Vol. 4149: M. Klusch, M. Rovatsos, T.R. Payne (Eds’.),
Cooperative Information Agents X. XII, 477 pages.
2006.

Vol. 4140: J.S. Sichman, H. Coelho, S.0. Rezende (Eds.),
Advances in Artificial Intelligence - IBERAMIA-SBIA
2006. XXIII, 635 pages. 2006.

Vol. 4139: T. Salakoski, F. Ginter, S. Pyysalo, T.
Pahikkala (Eds.), Advances in Natural Language Pro-
cessing. XVI, 771 pages. 2006.

Vol. 4133: J. Gratch, M. Young, R. Aylett, D. Ballin,
P. Olivier (Eds.), Intelligent Virtual Agents. XIV, 472
pages. 2006.

Vol. 4130: U. Furbach, N. Shankar (Eds.), Automated
Reasoning. XV, 680 pages. 2006.
Vol. 4120: J. Calmet, T. Ida, D. Wang (Eds.), Artificial In-

telligence and Symbolic Computation. XIII, 269 pages.
2006.

Vol. 4118: Z. Despotovic, S. Joseph, C. Sartori (Eds.),
Agents and Peer-to-Peer Computing. X1V, 173 pages.
2006.

Vol. 4114: D.-S. Huang, K. Li, G.W. Irwin (Eds.), Com-

putational Intelligence, Part IL XXVII, 1337 pages.
2006.

Vol. 4108: J.M. Borwein, W.M. Farmer (Eds.), Mathe-
matical Knowledge Management. VIII, 295 pages. 2006.
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. 4095: S. Nolfi, G. Baldassarre, R. Calabretta, J.C.T.
Hallam, D. Marocco, J.-A. Meyer, O. Miglino, D. Parisi
(Eds.), From Animals to Animats 9. XV, 869 pages. 2006.

Vol. 4093: X. Li, O.R. Zaiane, Z. Li (Eds.), Advanced
Data Mining and Applications. XXI, 1110 pages. 2006.
Vol. 4092: J. Lang, F. Lin, J. Wang (Eds.), Knowledge
Science, Engineering and Management. XV, 664 pages.
2006.

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

Vol. 4087: F. Schwenker, S. Marinai (Eds.), Artificial
Neural Networks in Pattern Recognition. IX, 299 pages.
2006.

Vol. 4068: H. Schirfe, 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.

X



Preface

As the variety and complexity of interactive systems increase, understanding
how a system can dynamically capture relevant user needs and traits, and au-
tomatically adapting its interaction to this information, has become critical for
devising effective advanced services and interfaces. The International User Mod-
eling Conference represents the central forum for presenting the advances in
the research and development of personalized, user-adaptive systems. Bi-annual
scientific meetings of the user modeling community started in 1986 as a small
invitational workshop held in Maria Laach, Germany, with 24 participants. The
workshops continued with an open format, and grew into an international con-
ference with 74 submissions in 1994. While maintaining its feel as a highly en-
gaged and intimate community, the conference has continued to grow, reaching
the record number of 169 submissions (153 full papers and 16 posters) in this
current edition, held in Corfu, Greece.

With an acceptance rate of 19.6% for long papers and 38% for posters, se-
lected by a team of reviewers who proved to be exceptionally thorough and
thoughtful in their reviewers, this year’s program followed the high standards
set by the previous editions, and presented an exciting range of interdisciplinary
work covering topics such as cognitive modeling, modeling of user affect and
meta-cognition, empirical evaluations of novel techniques, user modeling for mo-
bile computing and recommender systems, user adaptivity and usability. In addi-
tion to 30 long paper presentations and 32 posters, this year’s program featured
3 invited lectures, a doctoral consortium session with 5 student presentations, a
demo program with 5 demos, 4 tutorials and 8 workshops. We continued the UM
tradition of being a truly international event by having the first invited speaker
from Asia (Yasuyoki Sumi from Japan), along with an invited speaker from
North America (Martha Pollack from the USA) and one from Europe (Norbert
Streitz from Germany). The international diversity was also reflected in the con-
ference papers and posters with the geographical distribution of papers (posters)
as follows: Europe 15 (14), Asia 3 (2), North America 10 (10), Australia/New
Zealand 1 (3), Middle East 1 (2), South America 0 (1).

This volume includes the abstracts of the invited lectures and the texts of the
papers, posters and doctoral consortium submissions presented at the conference.
Separate notes and proceedings were generated for the four tutorials and eight
workshops associated with the main program:

— Affective Natural Language Generation, by Fiorella de Rosis and Chris
Mellish

— Modeling, Discovering and Using User Communities, by Myra Spiliopoulou,
Dimitrios Pierrakos and Tanja Falkowski

— Evaluation 1: Fundamental Empirical Techniques and Caveats, by David
Chin



VI Preface

— Evaluation 2: Formative Evaluation Methods for Adaptive Systems by
Stephan Weibelzahl, Alexandros Paramythis, Judith Masthoff

W1: A3H: Fifth International Workshop on Authoring of Adaptive and Adapt-
able Hypermedia, by Alexandra Cristea and Rosa M. Carro

‘W2: Personalization in E-Learning Environments at Individual and Group Level,
by Peter Brusilovsky, Maria Grigoriadou and Kyparisia Papanikolaou

W3: Personalization-Enhanced Access to Cultural Heritage, by Lora M. Aroyo,
Tsvi Kuflik, Oliviero Stock and Massimo Zancanaro

W4: Data Mining for User Modeling, by Ryan S.J.D. Baker, Joseph E. Beck,
Bettina Berendt, Alexander Kroener, Ernestina Menasalvas and Stephan
Weibelzahl

W5: Towards User Modeling and Adaptive Systems for All, by Martyn Cooper,
Carlos Velasco, Jesus G. Boticario and Olga Santos

W6: SociUM: Adaptation and Personalization in Social Systems: Groups, Teams,
Communities, by Julita Vassileva, Manolis Tzagarakis and Vania Dimitrova

W7: 2nd Workshop on Personalization for E-Health, by Floriana Grasso, Alison
Cawsey, Cecile Paris, Silvana Quaglini and Ross Wilkinson

W8: UbiDeUM: Ubiquitous and Decentralized User Modeling, by Shlomo
Berkovsky, Keith Cheverst, Peter Dolog, Dominik Heckmann, Tsvi Kuflik,
Phivos Mylonas, Jerome Picault, Julita Vassileva

UM 2007 was co-organized by the National Center for Scientific Research
“Demokritos” and the Ionian University, under the auspices of User Modeling,
Inc. Many people worked hard to make this event a success, and they deserve our
most heartfelt acknowledgments. The UM 2007 Program Committee members
gave invaluable contributions at several stages of the conference organization,
including the selection of the invited speakers and of additional reviewers, and
the nomination of the best papers. But most importantly, together with the
additional reviewers they did an outstanding job at providing careful and in-
sightful reviews on all submissions. Susan Bull and Antonio Kriiger were the
minds behind our excellent tutorial and workshop programs, while Kurt Van-
Lehn and George Magoulas organized the Doctoral Consortium. We would also
like to thank Christos Papatheodorou (Organizing Chair), Constantine D. Spy-
ropoulos and Tasos Anastasakos (Sponsorship Co-chairs), Yannis Ioannidis and
Alexandros Paramythis (Demos Co-chairs), Nikolaos Avouris and Michalis Vazir-
giannis (Publicity Co-chairs). Last but not least, we would like to thank Giannis
Tsakonas and Dimitris Gavrilis for the design of our publicity material and
the maintenance of the Web site, as well as Spyros Veronikis, Dimitris Pier-
rakos, Hara Zarvala and Pantelis Lilis for helping with the organization of the
conference.

June 2007 Cristina Conati
Kathleen F. McCoy
Georgios Paliouras
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