PROCEEDINGS OF
THE 2012 INTERNATIONAL CONFERENCE ON
DATA MINING

DMINZ

Editors

Robert Stahlbock
Gary M. Weiss

Associate Editors

Mahmoud Abou-Nasr, Hamid R. Arabnia

WORLDCOMP’12

July 16-19, 2012

Las Vegas Nevada, USA
www.world-academy-of -science.org

°CSREA Press



This volume contains papers presented at The 2012 International Conference on Data Mining
(DMIN'12). Their inclusion in this publication does not necessarily constitute endorsements by
editors or by the publisher.

Copyright and Reprint Permission

Copying without afee is permitted provided that the copies are not made or distributed for direct
commercia advantage, and credit to source is given. Abstracting is permitted with credit to the
source. Please contact the publisher for other copying, reprint, or republication permission.

Copyright © 2012 CSREA Press
ISBN: 1-60132-208-9
Printed in the United States of America

CSREA Press
U.S. A.



Foreword

We are pleased to present this collection of papers submitted to the 8" International Conference
on Data Mining 2012, DMIN’12 (www.dmin-2012.com), July 16-19, 2012, Monte Carlo Resort,
Las Vegas, Nevada, USA.

Data mining is a relatively young discipline that is critically important if we want to
effectively learn from the tremendous amounts of data that are routinely being generated in
science, engineering, medicine, business, and other areas. DMIN publishes and promotes this
work with contributions that focus on research and practice from a wide number of application
areas.

DMIN conferences are held annually within the federated WORLDCOMP congress, the
largest annual gathering of researchers in computer science, computer engineering and applied
computing. An important mission of WORLDCOMP is to provide a unique platform for a diverse
community of constituents composed of scholars, researchers, developers, educators, and
practitioners. The congress makes concerted effort to reach out to participants affiliated with
diverse entities (such as: universities, institutions, corporations, government agencies, and
research centers/labs) from all over the world. The congress also attempts to connect participants
from institutions that have teaching as their main mission with those who are affiliated with
institutions that have research as their main mission. WORLDCOMP'12 assembles a spectrum of
22 affiliated research conferences, workshops, and symposiums into a coordinated research
meeting. Each conference has its own program committee as well as referees and own indexed
proceedings. Attendees have full access to all 22 conferences' sessions, tracks, and tutorials.
DMIN seeks to reflect the multi- and interdisciplinary nature of data mining and to facilitate the
exchange and development of novel ideas, open communication and networking amongst
researchers and practitioners in different research domains. As in 2011 and the years before, we
hope that the 2012 International Conference on Data Mining will provide a forum for you to
present your research in a professional environment, exchange ideas, and network and interact
across research areas. DMIN conferences actively support students and beginning researchers
from lesser developed countries by funding registration and accommodation, in order to allow for
a truly international networking and understanding. The 2012 conference has provided an
international and multicultural experience with contributions from 25 different countries. We
consider the resulting diversity in attendees and the mixture of established and starting
researchers as a particular advantage of an engaging conference format.

DMIN’12 attracted a large number of submissions of theoretical research papers as well as
industrial reports and case studies on applications. The program committee would like to thank all
those who submitted papers for consideration. We strived to establish a review process of high
quality. To ensure a fair, objective and transparent review process all review criteria were
published on the website. Papers were evaluated regarding their relevance to DMIN, originality,
significance, information content, clarity, and soundness. Each paper was refereed by at least two
researchers in the topical area, with most of the papers receiving three reviews, and the reviewer’s
expertise and confidence were considered when rendering the final decision. The review process
was highly competitive. The overall paper acceptance rate for papers was 44%

We are very grateful to the many colleagues who helped in organizing the conference. In
particular, we would like to thank the members of the DMIN'12 program committee. Their
continuing support has been essential to further improve the quality of accepted submissions and
the resulting success of the conference. The DMIN'12 program committee members are (in
alphabetical order): Mahmoud Abou-Nasr, Jérébme Azé, Souhaib Ben Taieb, Khalid
Benabdeslem, James Buckley, Alina Campan, Pedro A. Castillo, Peng Chen, Paulo Cortez, Kevin
Daimi, Antonio Dourado, Mohammed Farquad, Mengling Feng, Philippe Fournier-Viger,
Shunkai Fu, Peter Géczy, Corani Giorgio, Zahid Halim, Tran Hoai Linh, Tzung-Pei Hong, Wei-



Chiang Hong, Mehrdad Jalali, Nathalie Japkowicz, Madjid Khalilian, Sebastian Klenk, Terje
Kristensen, Abhijit Kulkarni, Jaewook Lee, Chuan Li, Wen-Yang Lin, Jing Liu, Weifeng Liu,
Antonio Luigi Perrone, Lamine M. Aouad, Tanja Magoc, Sergey Morozov, Hossein Peyvandi,
Mekki Rachida, Torsten Reiners, Gerald Schaefer, Zhang Sen, Sabrina Senatore, Victor Sheng,
Yong Shi, Tamanna Siddiqui, Vijendra Singh, Robert Stahlbock, Shiliang Sun, Sundaram Suresh,
Jaakko Talonen, Shun-Hung Tsai, Nicole Vincent, Baoying Wang, Chamont Wang, Fan Wang,
Simon Wang, Xuewei Wang, Gary Weiss, Zhixian Yan, Zijiang Yang, Faisal Zaman, Yun Zhai,
Defu Zhang, Songfeng Zheng, and Shang-Ming Zhou.

We would also like to thank our publicity co-chairs Ashu M. G. Solo (Fellow of British
Computer Society, Principal/R&D Engineer, Maverick Technologies America Inc., Intelligent
Systems Instructor, Trailblazer Intelligent Systems, Inc.), and Sven F. Crone (Lancaster
University, UK) for circulating information on the conference, as well as Gregory Piatetsky-
Shapiro (editor KDnuggets), for publishing DMIN announcements.

Considering the increasing efforts of all towards the quality of the review process, the
conference sessions, and the social program, we are confident of the success of DMIN'12. It is a
particular pleasure to provide data mining oriented invited talks by the following esteemed
members of the data mining community: Sofus A. Macskassy (Univ. of Southern California,
USA), Peter Geczy (AIST, Japan), and Haym Hirsh (Rutgers University, USA).

The DMIN'12 conference organizers would also like to thank co-sponsors, without whom the
conference would not have been possible. The co-sponsors of this year's WORLDCOMP
conferences include (separated by semicolons): Bioinformatics & Computational Biology Program,
George Mason University, Virginia, USA (http://www.binf.gmu.edu/index.html); Biomedical
Cybernetics Laboratory, HST of Harvard University and MIT, USA (http://bcl.med.harvard.edu/);
Minnesota Supercomputing Institute, University of Minnesota, USA (http://www.msi.umn.edu/ );
Center for Cyber Defense, NCAT (http://caeiae.ncat.edu/CCD/); Argonne's Leadership
Computing Facility of Argonne National Laboratory, Illinois, USA (http://www.alcf.anl.gov/);
The Center for Advanced Studies in Identity Sciences (CASIS: NC A&T, Carnegie Mellon,
Clemson, UNC Wilmington - http://casis.ncat.edu/); Knowledge Management & Intelligent
System Center (KMIS) of University of Siegen, Germany (http://www.kmis.uni-siegen.de);
Intelligent Cyberspace Engineering Lab., ICEL, Texas A&M University, Commerce, Texas,
USA; UMIT, Institute of Bioinformatics and Translational Research, Austria; Hawkeye
Radiology Informatics, Department of Radiology, College of Medicine, University of lowa, lowa,
USA (http://www.uiowa.edu/~hri/); The International Council on Medical and Care Compunetics
(http://mvww.icmcc.org); US Chapter of World Academy of Science (http://www.world-academy-
of-science.org/); Supercomputer Software Department (SSD), Institute of Computational
Mathematics & Mathematical Geophysics, Russian Academy of Sciences (http://ssd.sscc.ru);
International Society of Intelligent Biological Medicine (http://www.isibm.org/); NDSU-CIT
Green Computing and Communications Laboratory (http://gcclab.org/); Medical Image HPC &
Informatics Lab (MiHi Lab), University of lowa, lowa, USA (http://www.uiowa.edu/mihpclab/);
High Performance Computing for Nanotechnology (HPCNano - http://www.hpcnano.org); Manx
Telecom (http://www.manxtelecom.com/); Computer Science Research, Education, and
Applications Press; World Academy of Biomedical Sciences and Technologies
(http://mvww.worldwabt.org/wabt); HolP Telecom (http://www.hoip-telecom.com); Super Micro
Computer, Inc., San Jose, California, USA (http://www.supermicro.com); Intel Corporation
(http://www.intel.com); Hodges Health (http://www.p-jones.demon.co.uk/); and OMG™
(http://vww.omg.org/). In addition, a number of university faculty members and their staff,
several publishers of computer science and computer engineering books and journals, chapters
and/or task forces of computer science associations/organizations from 6 countries, and
developers of high-performance machines and systems provided significant help in organizing the
WORLDCOMP conferences as well as providing some resources.



We are also grateful for support by the Institute of Information Systems at Hamburg
University, Germany (www.uni-hamburg.de/IWI), CSREA Computer Science Research,
Education, and Applications Press, and the Business Intelligence Laboratory, B I°S lab, Hamburg,
Germany (www.bis-lab.com).

Furthermore, we want to thank all members of the steering committee of WORLDCOMP
2012: Prof. Babak Akhgar, PhD, FBCS, CITP, Professor of Informatics, Sheffield Hallam
University, Sheffield, UK; Prof. Gerry Vernon Dozier, Chair, Department of Computer Science;
Director, Center for Advanced Studies in Identity Sciences; Center for Cyber Defense; North
Carolina A&T State University, North Carolina, USA; Prof. Madjid Fathi, Director, Knowledge
Management and Intelligent Systems Center, University of Siegen, Germany; Prof. Michael R.
Grimaila, Air Force Institute of Technology, Systems Engineering; Fellow of ISSA; CISM,
CISSP, IAM/IEM; Editorial Board of ISSA Journal; Air Force Center of Cyberspace Research;
Advisor to the Prince of Wales Fellows & Prince Edward Fellows at MIT and Harvard
Universities; PC member, NATO Cooperative Cyber Defence Centre of Excellence (CCD COE)
& Int'l Conf. on Information Warfare and Security; Prof. Kun Chang Lee, Professor of MIS and
WCU Professor of Creativity Science, Business School and Department of Interaction Science,
Sungkyunkwan University, Seoul, South Korea; Prof. Dr. Dr.h. Victor Malyshkin, Head,
Supercomputer Software Department (SSD), Institute of Computational Mathematics and
Mathematical Geophysics, Russian Academy of Sciences, Russia; Prof. George Markowsky,
Associate Director, School of Computing and Information Science; Chair International Advisory
Board of IEEE IDAACS; Director 2013 Northeast Collegiate Cyber Defense Competition; Chair
Bangor Foreign Policy Forum; Cooperating Professor Mathematics and Statistics Department
UMaine; Cooperating Professor School of Policy & International Affairs UMaine; University of
Maine, Orono, Maine, USA; Prof. Andy Marsh, Director HolP; Director HolP Telecom, UK;
Secretary-General WABT; Vice-president ICET; Visiting Professor University of Westminster,
UK; Prof. James J. (Jong Hyuk) Park, Department of Computer Science and Engineering, Seoul
National University of Science and Technology (SeoulTech), Korea; President, KITCS;
President, FTRA; Editor-in-Chiefs: HCIS, JoC and IJITCC Journals; Dr. Hassan Reza, UND
Aerospace, University of North Dakota, Department of Computer Science, Grand Forks, North
Dakota, USA; Prof. Sang C. Suh, Head and Professor, Department of Computer Science; Vice
President, Society for Design and Process Science (SDPS); Director, Intelligent Cyberspace
Engineering Lab (ICEL); Texas A&M University, Commerce, Texas, USA; Prof. Layne T.
Watson, IEEE Fellow; NIA Fellow; ISIBM Fellow; Fellow of The National Institute of
Aerospace; Virginia Polytechnic Institute & State University, Virginia, USA.

Most importantly, we wish to express again our sincere gratitude and respect towards
Professor Hamid R. Arabnia (Univ. of Georgia, USA; Elected Fellow, ISIBM; Editor-in-Chief,
The Journal of Supercomputing (Springer); Member, Advisory Board, IEEE TC on Scalable
Computing), General Chair and Coordinator of all WORLDCOMP conferences, for his excellent
and tireless support, organization and coordination of all affiliated events. His exemplary and
professional effort in 2012 and all the years before in the WORLDCOMP steering committee
makes these events possible.

Thank you all for your contribution to DMIN’12. We hope that you will experience a
stimulating conference with many opportunities for future contacts, research and applications.

Robert Stahlbock
Gary M. Weiss

Steering Committee DMIN’12
www.dmin-2012.com
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