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Preface

The Pacific-Asia Conference on Knowledge Discovery and Data Mining (PAKDD) is
a leading international conference in the area of data mining and knowledge
discovery. This year marks the tenth anniversary of the successful annual series of
PAKDD conferences held in the Asia Pacific region. It was with pleasure that we
hosted PAKDD 2006 in Singapore again, since the inaugural PAKDD conference was
held in Singapore in 1997.

PAKDD 2006 continues its tradition of providing an international forum for
researchers and industry practitioners to share their new ideas, original research
results and practical development experiences from all aspects of KDD data mining,
including data cleaning, data warehousing, data mining techniques, knowledge
visualization, and data mining applications.

This year, we received 501 paper submissions from 38 countries and regions in
Asia, Australasia, North America and Europe, of which we accepted 67 (13.4%)
papers as regular papers and 33 (6.6%) papers as short papers. The distribution of the
accepted papers was as follows: USA (17%), China (16%), Taiwan (10%), Australia
(10%), Japan (7%), Korea (7%), Germany (6%), Canada (5%), Hong Kong (3%),
Singapore (3%), New Zealand (3%), France (3%), UK (2%), and the rest from various
countries in the Asia Pacific region.

The large number of papers was beyond our anticipation and we had to increase the
Program Committee at the last minute in order to ensure that all papers went through
a rigorous review process, without overloading the PC members. We are glad that
most papers were reviewed by three PC members despite the tight schedule. We
express herewith our deep appreciation to all PC members and the external reviewers
for their arduous support in the review process.

PAKDD 2006 made several other progresses giving the conference series more
visibility. For the first time, PAKDD workshops had formal proceedings published
under Springer’s Lecture Note series. The organizers of the four workshops, namely
BioDM, KDLL, KDXD and WISI, put together very high-quality keynotes and
workshop programs. We would like to express our gratitude to them for the
tremendous efforts. PAKDD 2006 also introduced the best paper award in addition to
the existing best student paper award(s). With the help of the Singapore Institute of
Statistics (SIS) and the Pattern Recognition & Machine Intelligence Association
(PREMIA) of Singapore, a data mining competition under the PAKDD flag was also
organized for the first time. Last but not least, a one-day PAKDD School, similar to
the one organized in PAKDD 2004, was held again this year.

PAKDD 2006 would not have been possible without the support of many people
and organizations. We wish to thank the members of the Steering Committee for their
invaluable suggestions and support throughout the organization process. We are
grateful to the members of the Organizing Committee, who devoted much of their
precious time to the conference arrangement. In the early stage of our conference
preparation, we lost Hongjun Lu, who had helped us immensely in drafting our
conference proposal. We have missed him dearly but would like to continue his
inspiration to make PAKDD 2006 a success. We also deeply appreciate the generous
financial support of Infocomm Development Authority of Singapore, the Lee
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Foundation, the SPSS, the SAS Institute, the U.S. Air Force Office of Scientific
Research, the Asian Office of Aerospace Research and Development, and the U.S.
Army ITC-PAC Asian Research Office.

Last but not least, we want to thank all authors and all conference participants for
their contribution and support. We hope all participants took this opportunity to share
and exchange ideas with one another and enjoyed the conference.

April 2006 Masaru Kitsuregawa
Jianzhong Li

Ee-Peng Lim

Wee Keong Ng

Jaideep Srivastava



Organization

PAKDD 2006 Conference Committee

General Chairs
Ee-Peng Lim
Hongjun Lu (Late)
Jaideep Srivastava

Program Chairs
Wee-Keong Ng
Jiangzhong Li
Masaru Kitsuregawa

Workshop Chairs
Ah-Hwee Tan
Huan Liu

Tutorial Chairs

Sourav Saha Bhowmick
Osmar R. Zaiane

Industrial Track Chair
Limsoon Wong

PAKDD School Chair
Chew Lim Tan

Publication Chair
Kuiyu Chang

Panel Chairs
Wynne Hsu
Bing Liu

Local Arrangement Chairs

Bastion Arlene

Vivekanand Gopalkrishnan

Dion Hoe-Lian Goh

Nanyang Technological University, Singapore

HK University of Science and Technology, China

University of Minnesota, USA

Nanyang Technological University, Singapore
Harbin Institute of Technology, China
University of Tokyo, Japan

Nanyang Technological University, Singapore
Arizona State University, USA

Nanyang Technological University, Singapore
University of Alberta, Canada

12R, Singapore

National University of Singapore, Singapore

Nanyang Technological University, Singapore

National University of Singapore, Singapore
University of Illinois at Chicago, USA

Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore

Publicity and Sponsorship Chairs

Manoranjan Dash
Jun Zhang

Nanyang Technological University, Singapore
Nanyang Technological University, Singapore



X Organization

PAKDD 2006 Steering Committee

Hiroshi Motoda (Chair)

David Cheung

(Co-chair & Treasurer)

Ho Tu Bao
Arbee L. P. Chen
Ming-Syan Chen
Jongwoo Jeon

Masaru Kitsuregawa

Rao Kotagiri

Huan Liu

Takao Terano
Kyu-Young Whang
Graham Williams
Ning Zhong
Chenggi Zhang

Osaka University, Japan
University of Hong Kong, China

Japan Advanced Institute of Science and Technology, Japan
National Chengchi University, Taiwan

National Taiwan University, Taiwan

Seoul National University, Korea

Tokyo University, Japan

University of Melbourne, Australia

Arizona State University, USA

University of Tsukuba, Japan

Korea Advanced Institute of Science and Technology, Korea
ATO, Australia

Maebashi Institute of Technology, Japan

University of Technology Sydney, Australia

PAKDD 2006 Program Committee

Graham Williams
Warren Jin

Honghua Dai
Kok Leong Ong
David Taniar
Vincent Lee

Kai Ming Ting
Richi Nayak

Vic Ciesielski

Vo Ngoc Anh
Rao Kotagiri
Achim Hoffmann
Xuemin Lin
Sanjay Chawla
Douglas Newlands
Simeon J. Simoff
Chengqi Zhang
Doan B. Hoang
Nicholas Cercone
Doina Precup
Jian Pei

Yiyu Yao

Zhihai Wang

Hai Zhuge

Ada Waichee Fu
Shuigeng Zhou
Aoying Zhou
Jiming Liu
Qiang Yang

ATO, Australia

Commonwealth Scientific and Industrial Research Organisation,

Australia
Deakin University, Australia
Deakin University, Australia
Monash University, Australia
Monash University, Australia
Monash University, Australia
Queensland University of Technology, Australia
RMIT University, Australia
University of Melbourne, Australia
University of Melbourne, Australia
University of New South Wales, Australia
University of New South Wales, Australia
University of Sydney, Australia
University of Tasmania, Australia
University of Technology, Sydney, Australia
University of Technology, Sydney, Australia
University of Technology, Sydney, Australia
Dalhousie University, Canada
McGill University, Canada
Simon Fraser University, Canada
University of Regina, Canada
Beijing Jiaotong University, China
Chinese Academy of Sciences, China
Chinese University of Hong Kong, China
Fudan University, China
Fudan University, China
Hong Kong Baptist University, China
Hong Kong University of Science and Technology, China



Zhi-Hua Zhou
Xiaofeng Meng
Bo Zhang

David Cheung
Joshua Z. Huang
Djamel A. Zighed
Joel Quinqueton
Thu Hoang

Wai Lam

Wilfred Ng

Ajay B Pandey

P. S. Sastry
Shyam Kumar Gupta
T. V. Prabhakar
A. Balachandran
Aniruddha Pant
Dino Pedreschi
Tomoyuki Uchida
Tetsuya Murai
Hiroki Arimura
Tetsuya Yoshida
Tu Bao Ho

Van Nam Huynh
Akira Shimazu
Kenji Satou
Takahira Yamaguchi
Takashi Okada
Ning Zhong
Hiroyuki Kawano
Masashi Shimbo
Yuji Matsumoto
Seiji Yamada
Hiroshi Motoda
Shusaku Tsumoto
Hiroshi Tsukimoto
Takao Terano
Takehisa Yairi
Yoon-Joon Lee
Yang-Sae Moon
Sungzoon Cho
Myung Won Kim
Sang Ho Lee

Myo Win Khin
Myo-Myo Naing
Patricia Riddle
Eibe Frank
Michael Mayo
Szymon Jaroszewicz
Andrzej Skowron
Hung Son Nguyen
Marzena Kryszkiewicz
Ngoc Thanh Nguyen

Organization X1

Nanjing University, China

Renmin University of China, China
Tsinghua University, China

University of Hong Kong, China

University of Hong Kong, China

University Lyon 2, France

University Montpellier, France

University Paris 5, France

Chinese University of Hong Kong, Hong Kong, China
University of Science and Technology, Hong Kong, China
Government of India, India

Indian Institute of Science, Bangalore, India
Indian Institute of Technology, Delhi, India
Indian Institute of Technology, Kanpur, India
Persistent Systems, India

Persistent Systems, India

Universita di Pisa, Italy

Hiroshima City University, Japan

Hokkaido University, Japan

Hokkaido University, Japan

Hokkaido University, Japan

JAIST, Japan

JAIST, Japan

JAIST, Japan

JAIST, Japan

Keio University, Japan

Kwansei Gakuin University, Japan
Maebashi Institute of Technology, Japan
Nanzan University, Japan

Nara Institute of Science and Technology, Japan
Nara Institute of Science and Technology, Japan
National Institute of Informatics, Japan
Osaka University, Japan

Shimane Medical University, Japan

Tokyo Denki University, Japan

Tsukuba University, Japan

University of Tokyo, Japan

KAIST, Korea

Kangwon National University, Korea

Seoul National University, Korea

Soongsil University, Korea

Soongsil University, Korea

University of Computer Studies, Myanmar
University of Computer Studies, Myanmar
University of Auckland, New Zealand
University of Waikato, New Zealand
University of Waikato, New Zealand
Technical University of Szczecin, Poland
Warsaw University, Poland

Warsaw University, Poland

Warsaw University of Technology, Poland
Wroclaw University of Technology, Poland



XII Organization

Joao Gama
Jinyan Li

Lihui Chen
Manoranjan Dash
Siu Cheung Hui
Daxin Jiang
Daming Shi
Aixin Sun

Vivekanand Gopalkrishnan

Sourav Bhowmick
Lipo Wang

Wynne Hsu

Dell Zhang

Zehua Liu
Ming-Syan Chen
Arbee L.P. Chen
San-Yih Hwang
Chih-Jen Lin
Jirapun Daengde;j
Jonathan Lawry
Huan Liu

Minos Garofalakis
Tao Li

Wenke Lee

Philip S. Yu

Se June Hong
Rong Jin

Pusheng Zhang
Mohammed J. Zaki
Hui Xiong

Tsau Young Lin
Aleksandar Lazarevic
Jason T. L. Wang
Sam Y. Sung
Roger Chiang
Bing Liu

Vipin Kumar
Xintao Wu

Yan Huang
Xindong Wu
Guozhu Dong
Thanh Thuy Nguyen
Ngoc Binh Nguyen
Tru Hoang Cao

University of Porto, Portugal

Institute for Infocomm Research, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
Nanyang Technological University, Singapore
National University of Singapore, Singapore
National University of Singapore, Singapore
Yokogawa Engineering Asia, Singapore
National Taiwan University, Taiwan

National Chengchi University, Taiwan
National Sun Yat-Sen University, Taiwan
National Taiwan University, Taiwan
Assumption University, Thailand

University of Bristol, UK

Arizona State University, USA

Intel Research Laboratories, USA

Florida International University, USA
Georgia Tech University, USA

IBM T.J. Watson Research Center, USA

IBM T.J. Watson Research Center, USA
Michigan State University, USA

Microsoft Corporation, USA

Rensselaer Polytechnic Institute, USA
Rutgers University, USA

San Jose State University, USA

United Technologies, USA

New Jersey Institute of Technology, USA
South Texas University, USA

University of Cincinnati, USA

University of Illinois at Chicago, USA
University of Minnesota, USA

University of North Carolina at Charlotte, USA
University of North Texas, USA

University of Vermont, USA

Wright State University, USA

Hanoi University Technology, Vietnam
Hanoi University Technology, Vietnam

Ho Chi Minh City University of Technology, Vietnam



PAKDD 2006 External Reviewers

Alexandre Termier
Andre Carvalho
Atorn Nuniyagul
Aysel Ozgur

Ben Mayer

Benjarath Phoophakdee

Brian Harrington
Cai Yunpeng
Canh-Hao Nguyen
Chengjun Liu
Chiara Renso

Cho Siu-Yeung, David
Choi Koon Kau, Byron
Christophe Rigotti
Daan He

Dacheng Tao
Dang-Hung Tran
Dexi Liu

Dirk Arnold
Dong-Joo Park
Dongrong Wen
Dragoljub Pokrajac
Duong Tuan Anh
Eric Eilertson
Feng Chen

Feng Gao

Fosca Giannotti
Francesco Bonchi
Franco Turini
Gaurav Pandey
Gour C. Karmakar
Haoliang Jiang
Hiroshi Murata
Ho Lam Lau
Hongjian Fan
Hongxing He

Hui Xiong

Hui Zhang

James Cheng
Jaroslav Stepaniuk
Jianmin Li

Jiagi Wang

Jie Chen

Jing Tian

Jiye Li

Junilda Spirollari
Katherine G. Herbert
Kozo Ohara
Lance Parson

Lei Tang

Li Peng

Lin Deng

Ligin Zhang
Lizhuang Zhao
Longbing Cao

Lu An

Magdiel Galan
Marc Ma
Masahiko Ito
Masayuki Okabe
Maurizio Atzori
Michail Vlachos
Minh Le Nguyen
Mirco Nanni
Miriam Baglioni
Mohammed Al Hasan
Mugdha Khaladkar
Nitin Agarwal
Niyati Parikh
Nguyen Phu Chien
Pedro Rodrigues
Qiang Zhou
Qiankun Zhao
Qing Liu

Qinghua Zou
Rohit Gupta
Saeed Salem

Sai Moturu
Salvatore Ruggieri
Salvo Rinzivillo
Sangjun Lee

Saori Kawasaki
Sen Zhang
Shichao Zhang
Shyam Boriah
Songtao Guo
Spiros Papadimitriou
Surendra Singhi
Takashi Onoda
Terry Griffin

Thanh-Phuong Nguyen

Thai-Binh Nguyen
Thoai Nam
Tianming Hu

Tony Abou-Assaleh
Tsuyoshi Murata
Tuan Trung Nguyen
Varun Chandola

Organization

Vineet Chaoji
Weigiang Kong
Wenny Rahayu
Wojciech Jaworski
Xiangdong An
Xiaobo Peng
Xiaoming Wu
Xingquan Zhu
Xiong Wang
Xuelong Li
Yan Zhao
Yang Song
Yanchang Zhao
Yaohua Chen
Yasufumi Takama
Yi Ping Ke
Ying Yang
Yong Ye
Zhaochun Yu
Zheng Zhao
Zhenxing Qin
Zhiheng Huang
Zhihong Chong
Zujun Shentu

XIII



Sponsorship

We wish to thank the following organizations for their contributions to the success of this
conference:

Air Force Office of Scientiﬁc Research,
Asian Office of Aerospace Research and Development

US Army ITC-PAC Asian Research Office

. D/ \
SINGAPORE
Infocomm Development Authority of Singapore

TEEKRKZF
LEE FOUNDATION

Lee Foundation

GSas.

WvaertoKrma
SAS Institute, Inc.

SPSS

SPSS, Inc.

Embassy of the United States of America, Singapore



Lecture Notes in Artificial Intelligence (LNAI)

Vol. 3918: W.K. Ng, M. Kitsuregawa, J. Li, K. Chang
(Eds.), Advances in Knowledge Discovery and Data Min-
ing. XXIV, 879 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. Tor-
roni (Eds.), Declarative Agent Languages and Technolo-
gies [II. XII, 245 pages. 2006.

Vol. 3899: S. Frintrop, VOCUS: A Visual Attention System
for Object Detection and Goal-Directed Search. XIV, 216
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.), Gesture
in Human-Computer Interaction and Simulation. XIII,
344 pages. 2006.

Vol. 3874: R. Missaoui, J. Schmidt (Eds.), Formal Concept
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, A.E.F.
Seghrouchni (Eds.), Programming Multi-Agent Systems.
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. Mannila (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 Pro-
gramming, Artificial Intelligence, and Reasoning. XIV,
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.), Nonlinear
Analyses and Algorithms for Speech Processing. XII, 380
pages. 2006.

Vol. 3814: M. Maybury, O. Stock, W. Wahister (Eds.), In-
telligent Technologies for Interactive Entertainment. XV,
342 pages. 2005.

Vol. 3809: S. Zhang, R. Jarvis (Eds.), Al 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 II. 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 In-
telligence and Security, Part I. LI, 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.

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

Vol. 3735: A. Hoffmann, H. Motoda, T. Scheffer (Eds.),
Discovery Science. XVI, 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 Sys-
tems. 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 Arti-
ficial Intelligence. XIII, 409 pages. 2005.

Vol. 3690: M. Péchoucek, P. Petta, L.Z. Varga (Eds.),
Multi-Agent Systems and Applications IV. 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 II. 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.S. 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 — JCNLP 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 Granu-
lar Computing, Part II. XXIII, 738 pages. 2005.

Vol. 3641: D. S]Qzak, 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.

Vol. 3632: R. Nieuwenhuis (Ed.), Automated Deduction
— CADE-20. XIII, 459 pages. 2005.

Vol. 3630: M.S. Capcarrére, A.A. Freitas, P.J. Bentley,
C.G. Johnson, J. Timmis (Eds.), Advances in Artificial
Life. XIX, 949 pages. 2005.

Vol. 3626: B. Ganter, G. Stumme, R. Wille (Eds.), Formal
Concept Analysis. X, 349 pages. 2005.

Vol. 3625: S. Kramer, B. Pfahringer (Eds.), Inductive
Logic Programming. XIII, 427 pages. 2005.

Vol. 3620: H. Mufioz-Avila, F. Ricci (Eds.), Case-Based
Reasoning Research and Development. XV, 654 pages.
2005.

Vol. 3614: L. Wang, Y. Jin (Eds.), Fuzzy Systems and
Knowledge Discovery, Part II. XLI, 1314 pages. 2005.
Vol. 3613: L. Wang, Y. Jin (Eds.), Fuzzy Systems and
Knowledge Discovery, Part I. XLI, 1334 pages. 2005.

Vol. 3607: J.-D. Zucker, L. Saitta (Eds.), Abstraction, Re-
formulation and Approximation. XII, 376 pages. 2005.

Vol. 3601: G. Moro, S. Bergamaschi, K. Aberer (Eds.),
Agents and Peer-to-Peer Computing. XII, 245 pages.
2005.

Vol. 3600: F. Wiedijk (Ed.), The Seventeen Provers of the
World. XV1, 159 pages. 2006.
Vol. 3596: F. Dau, M.-L. Mugnier, G. Stumme (Eds.),

Conceptual Structures: Common Semantics for Sharing
Knowledge. XI, 467 pages. 2005.

Vol. 3593: V. Matik, R. W. Brennan, M. Péchouéek (Eds.),
Holonic and Multi-Agent Systems for Manufacturing. XI,
269 pages. 2005.

Vol. 3587: P. Perner, A. Imiya (Eds.), Machine Learning
and Data Mining in Pattern Recognition. XVII, 695 pages.
2005.

Vol. 3584: X. Li, S. Wang, Z.Y. Dong (Eds.), Advanced

Data Mining and Applications. XIX, 835 pages. 2005.

Vol. 3581: S. Miksch, J. Hunter, E.T. Keravnou (Eds.), ‘

Artificial Intelligence in Medicine. XVII, 547 pages. 2005.

Vol. 3577: R. Falcone, S. Barber, J. Sabater-Mir, M.P.
Singh (Eds.), Trusting Agents for Trusting Electronic So-
cieties. VIII, 235 pages. 2005.

Vol. 3575: S. Wermter, G. Palm, M. Elshaw (Eds.),
Biomimetic Neural Learning for Intelligent Robots. IX,
383 pages. 2005.

Vol. 3571: L. Godo (Ed.), Symbolic and Quantitative
Approaches to Reasoning with Uncertainty. XV1, 1028
pages. 2005.

Vol. 3559: P. Auer, R. Meir (Eds.), Learning Theory. XI,
692 pages. 2005.

Vol. 3558: V. Torra, Y. Narukawa, S. Miyamoto (Eds.),
Modeling Decisions for Artificial Intelligence. XII, 470
pages. 2005.

Vol. 3554: A K. Dey, B. Kokinov, D.B. Leake, R. Turner
(Eds.), Modeling and Using Context. XIV, 572 pages.
2005.

Vol. 3550: T. Eymann, F. Kliigl, W. Lamersdorf, M.
Klusch, M.N. Huhns (Eds.), Multiagent System Technolo-
gies. X1, 246 pages. 2005.

Vol. 3539: K. Morik, J.-F. Boulicaut, A. Siebes (Eds.),
Local Pattern Detection. X1, 233 pages. 2005.

Vol. 3538: L. Ardissono, P. Brna, A. Mitrovi¢ (Eds.), User
Modeling 2005. X V1, 533 pages. 2005.

Vol. 3533: M. Ali, F. Esposito (Eds.), Innovations in Ap-
plied Artificial Intelligence. XX, 858 pages. 2005.

Vol. 3528: P.S. Szczepaniak, J. Kacprzyk, A. Niewiadom-
ski (Eds.), Advances in Web Intelligence. XVII, 513 pages.
2005.

Vol. 3518: T.-B. Ho, D. Cheung, H. Liu (Eds.), Advances in
Knowledge Discovery and Data Mining. XXI, 864 pages.
2005.

Vol. 3508: P. Bresciani, P. Giorgini, B. Henderson-Sellers,

G. Low, M. Winikoff (Eds.), Agent-Oriented Information
Systems II. X, 227 pages. 2005.

Vol. 3505: V. Gorodetsky, J. Liu, V.A. Skormin (Eds.), Au-

tonomous Intelligent Systems: Agents and Data Mining.
X111, 303 pages. 2005.

Vol. 3501: B. Kégl, G. Lapalme (Eds.), Advances in Arti-
ficial Intelligence. XV, 458 pages. 2005.

Vol. 3492: P. Blache, E.P. Stabler, J.V. Busquets, R. Moot
(Eds.), Logical Aspects of Computational Linguistics. X,
363 pages. 2005.

Vol. 3490: L. Bolc, Z. Michalewicz, T. Nishida (Eds.),
Intelligent Media Technology for Communicative Intelli-
gence. X, 259 pages. 2005.

Vol. 3488: M.-S. Hacid, N.V. Murray, Z.W. Ra$, S.
Tsumoto (Eds.), Foundations of Intelligent Systems. XIII,
700 pages. 2005.

Vol. 3487: J.A. Leite, P. Torroni (Eds.), Computational
Logic in Multi-Agent Systems. XII, 281 pages. 2005.

795wl



Table of Contents

Keynote Speech

Protection or Privacy? Data Mining and Personal Data
David J. Hand ... ..ot e

The Changing Face of Web Search
Prabhakar Raghavan . .............ooeuuimeiinaennnennanneienn..

Invited Speech

Data Mining for Surveillance Applications
Bhavani M. Thuraisingham . ............coouiiiiinninnenennenns

Classification

A Multiclass Classification Method Based on Output Design
Qi Qiang, Qinming He ... .. .. i

Regularized Semi-supervised Classification on Manifold
Lianwei Zhao, Siwei Luo, Yanchang Zhao, Lingzhi Liao,
TRhihai Wang . ..ot e it

Similarity-Based Sparse Feature Extraction Using Local Manifold
Learning
Cheong Hee Park . ..........iiiiniiei it

Generalized Conditional Entropy and a Metric Splitting Criterion for
Decision Trees
Dan A. Simovici, Szymon JaroSzewicz . ...t

RNBL-MN: A Recursive Naive Bayes Learner for Sequence Classification
Dae-Ki Kang, Adrian Silvescu, Vasant Honavar ...................

TRIPPER: Rule Learning Using Taxonomies
Flavian Vasile, Adrian Silvescu, Dae-Ki Kang, Vasant Honavar .....

Using Weighted Nearest Neighbor to Benefit from Unlabeled Data
Kurt Driessens, Peter Reutemann, Bernhard Pfahringer,
Claire LeSCRT . . ..o o e e e e e e e e e



XVI Table of Contents

Constructive Meta-level Feature Selection Method Based on Method
Repositories

Hidenao Abe, Takahira Yamaguchi ....... ...,

Ensemble Learning

Variable Randomness in Decision Tree Ensembles

Fei Tony Liu, Kai Ming Ting ....... ..o,

Further Improving Emerging Pattern Based Classifiers Via Bagging
Hongjian Fan, Ming Fan, Kotagiri Ramamohanarao,

Mengmu Lith « .ot

Improving on Bagging with Input Smearing

Eibe Frank, Bernhard Pfahringer ........... ..o,

Boosting Prediction Accuracy on Imbalanced Datasets with SVM
Ensembles

Yang Liu, Aijun An, Xiangji Huang . ...,

Clustering

DeLiClu: Boosting Robustness, Completeness, Usability, and Efficiency
of Hierarchical Clustering by a Closest Pair Ranking

Elke Achtert, Christian Bohm, Peer Kroger ...............ooooun..

Iterative Clustering Analysis for Grouping Missing Data in Gene
Expression Profiles

Dae-Won Kim, Bo-Yeong Kang ...........ccoiiiiiiiiiiiin..

An EM-Approach for Clustering Multi-Instance Objects

Hans-Peter Kriegel, Alexey Pryakhin, Matthias Schubert ............

Mining Maximal Correlated Member Clusters in High Dimensional
Database
Lizheng Jiang, Dongqing Yang, Shiwei Tang, Xiuli Ma,

DEeRUT ZRAMG .« oo o e eee e e e e e

Hierarchical Clustering Based on Mathematical Optimization

Le Hoai Minh, Le Thi Hoai An, Pham Dinh Tao...................

Clustering Multi-represented Objects Using Combination Trees
Elke Achtert, Hans-Peter Kriegel, Alezey Pryakhin,

Matthias SCRUDETE . . o o e e e e e et et



