


 

 
   
 

MATHEMATICS and COMPUTERS in 
CONTEMPORARY SCIENCE 

 
Proceedings of the 14th WSEAS International Conference on Mathematical Methods and 

Computational Techniques in Electrical Engineering (MMACTEE '13) 
Proceedings of the 11th WSEAS International Conference on E-Activities 

(E-ACTIVITIES '13) 
Proceedings of the 7th WSEAS International Conference on Economy and Management 

Transformation (EMT '13) 
Proceedings of the 12th WSEAS International Conference on Computational Intelligence, 

Man-Machine Systems and Cybernetics (CIMMACS '13) 
Proceedings of the 1st International Conference on Tourism and Economic Development 

(TEDE '13) 
 

Nanjing, China 
November 17-19, 2013 

 
Scientific Sponsors: 

 

 
Zhejiang University 

of Technology, 
Hangzhou, CHINA 

 
College of Computer Science & 

Department of Biomedical Informatics 
Asia University, TAIWAN 

 

 
Music Academy 
"Studio Musica", 

Italy 

 
Nanjing Forestry 

University, CHINA 

 

 
Tianjin University, 

Tianjin, CHINA 

 
 
 

 
 
 
 
 
 
 
 

 
ISBN: 978-960-474-356-8 



 

MATHEMATICS and COMPUTERS in 
CONTEMPORARY SCIENCE 
 
 
 
Proceedings of the 14th WSEAS International Conference on Mathematical 
Methods and Computational Techniques in Electrical Engineering 
(MMACTEE '13) 
Proceedings of the 11th WSEAS International Conference on E-Activities (E-
ACTIVITIES '13) 
Proceedings of the 7th WSEAS International Conference on Economy and 
Management Transformation (EMT '13) 
Proceedings of the 12th WSEAS International Conference on Computational 
Intelligence, Man-Machine Systems and Cybernetics (CIMMACS '13) 
Proceedings of the 1st International Conference on Tourism and Economic 
Development (TEDE '13) 
 
 
 
Nanjing, China 
November 17-19, 2013 
 
 
 
 
 
 
 
Published by WSEAS Press      
www.wseas.org 
 
 
 
 
 
Copyright © 2013, by WSEAS Press 
 
All the copyright of the present book belongs to the World Scientific and Engineering Academy and 
Society Press. All rights reserved. No part of this publication may be reproduced, stored in a retrieval 
system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or 
otherwise, without the prior written permission of the Editor of World Scientific and Engineering Academy 
and Society Press. 
 
All papers of the present volume were peer reviewed by no less that two independent reviewers. 
Acceptance was granted when both reviewers' recommendations were positive. 
See also: http://www.worldses.org/review/index.html 

 
 
 
 
 
ISBN: 978-960-474-356-8 

http://www.wseas.org/


 

MATHEMATICS and COMPUTERS in 
CONTEMPORARY SCIENCE 

 
 
 
 
 
 
 
 
 

Proceedings of the 14th WSEAS International Conference on Mathematical 
Methods and Computational Techniques in Electrical Engineering 

(MMACTEE '13) 
Proceedings of the 11th WSEAS International Conference on E-Activities (E-

ACTIVITIES '13) 
Proceedings of the 7th WSEAS International Conference on Economy and 

Management Transformation (EMT '13) 
Proceedings of the 12th WSEAS International Conference on Computational 

Intelligence, Man-Machine Systems and Cybernetics (CIMMACS '13) 
Proceedings of the 1st International Conference on Tourism and Economic 

Development (TEDE '13) 
 
 
 
 
 
 
 
 

Nanjing, China 
November 17-19, 2013 

 
 
 
 
 
 

 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Editor: 
Prof. Reinhard Neck, Department of Economics, Klagenfurt University, Klagenfurt, Austria 
 
Committee Members-Reviewers:  
Bimal Kumar Bose 
D. Subbaram Naidu 
Aggelos Katsaggelos 
Lotfi Zadeh 
Leon Chua 
Sidney Burrus 
Tadeusz Kaczorek 
Elsayed M. E. Zayed 
S. P. Yung 
Marvin Goldstein 
Michio Sugeno 
Valeri Mladenov 
Panagiotis Agathoklis 
Imre J. Rudas 
Brett Nener 
Klimis Ntalianis 
Branimir Reljin 
Ronald Tetzlaff 
Peter Szolgay 
Xiang Bai 
Alexander Gegov 
Cathy H. Qi 
Sara De Freitas 
Philippe Dondon 
Toshio Okamoto 
Giovanni Fulantelli 
Morris Adelman 
Robert L. Bishop 
Glenn Loury 
Fernando Alvarez 
Mark J. Perry 
Biswa Nath Datta 
Panos Pardalos 
Gamal Elnagar 
Dimitri Bertsekas 
Demetri Terzopoulos 
Georgios B. Giannakis 
George Vachtsevanos 
Abraham Bers 
David Staelin 
Brian Barsky 
Josef Sifakis 
Hisashi Kobayashi 
Leonid Kazovsky 
Narsingh Deo 
Kamisetty Rao 
Anastassios Venetsanopoulos 
Steven Collicott 
Nikolaos Paragios 
Nikolaos G. Bourbakis 
Stamatios Kartalopoulos 
Irwin Sandberg 
Michael Sebek 
Hashem Akbari 

Yuriy S. Shmaliy 
Lei Xu 
Paul E. Dimotakis 
M. Pelikan 
Patrick Wang 
Wasfy B Mikhael 
Sunil Das 
Nikolaos D. Katopodes 
Bimal K. Bose 
P. Borne 
Janusz Kacprzyk 
Biswa N. Datta 
Mihai Putinar 
Wlodzislaw Duch 
Michael N. Katehakis 
Pan Agathoklis 
P. Demokritou 
P. Razelos 
Dimitri Kazakos 
Ronald Yager 
Athanassios Manikas 
Keith L. Clark 
Patrice Brault 
Jim Cunningham 
Ichiro Hagiwara 
Ulrich Albrecht 
Subhas C. Misra 
Michelle Luke 
Christos E. Vasios 
Karim Shirazi 
Ana Pilipovic 
Dheeraj Joshi 
Bensafi Abd-El-Hamid 
Valeriy Perminov 
Arvind Dhingra 
Daniela Cristina Momete 
Ioana Csaki Apostolescu 
Louis McNally 
Haiam Aboul Ela 
Chatrapatty Bhugwant 
Hwee San Lim 
Arion Felix 
Mueen Uddin Awan 
Ancuta Rotaru 
Petr Mastny 
Francisco David Moya Chaves 
Reza Fathipour 
Mohamed Zahran 
Oprita Razvan 
Mohamed Mohamed Bizanti 
Petr Hajek 
Mário Cesar do Espirito Santo Ramos 
Yang Zhang 
Geev Mokryani 



 

Yamagishi Hiromitsu 
Calin Ciufudean 
Mir Mohammad Alavi Nikje 
Claudio Guarnaccia 
Ioana Diaconescu 



 

 
Table of Contents  

  
Plenary Lecture 1: Web Mining Usage in Course Development 10 
Peter Toth, Imre J. Rudas  
  
Plenary Lecture 2: Perceptions of E-Marketing, Social Media, Individuals and Purchase 
Intention - What Can We Learn From Research? 

11 

Norshidah Mohamed  
  
Plenary Lecture 3: The Challenge of Hyperbolic Cellular Automata: From NP-Problems To 
Bacteria 

12 

Maurice Margenstern  
  
Plenary Lecture 4: Data Mining in Medicine Domain Using Decision Trees - The Case of CART 
and C4.5 

13 

Hyontai Su  
  
Voltage Stability Assessment Using Bus P-Q Curve 15 
Robert A. Lis  
  
Hybrid Intelligent Control for Path Planning Based on Fuzzy Modelization and Reinforcement 
Learning 

21 

Hui Zhu, N. E. Mastorakis, X. D. Zhuang  
  
Learning Strategies of Web Mining 28 
Peter Toth  
  
Designing a Peer-Teaching Activity to Promote Inquiry-Based Learning 34 
Thushani Weerasinghe, Robert Ramberg, Kamalanath Hewagamage  
  
Motion Detection and Segmentation in Video Image Sequence Based on the Scale-Rate 44 
Kai Lu, N. E. Mastorakis, X. D. Zhuang  
  
A Brazilian Model of Electronic Monitoring of Liquid Automotive Fuel Retailing: 
Authentication and Transmission System of Electronic Pulser Register (SAT-RPe) 

50 

Alinne Lopomo Beteto, Vidal Augusto Zapparoli Castro Melo, Melissa Seriama Pokorny, Maria Lídia 
Rebello Pinho Dias, Flavio Romani De Oliveira, Eduardo Mario Dias 

 

  
A Multi-Agent-Based Novel Framework for Flexible and Tailorable Modeling and Smart 
Simulation for Supply Chains 

59 

Qingqi Long, Shuliang Li, Adrian Hopgood  
  
Blended Learning and Sustainability in Music Education: Motivation to Learn 64 
Michele Della Ventura  
  
Information System Integration: A Review of Literature and a Case Analysis 68 
Norshidah Mohamed, Batiah Mahadi, Suraya Miskon, Hanif Haghshenas, Hafizuddin Muhd Adnan  
  
  
  

Mathematics and Computers in Contemporary Science

ISBN: 978-960-474-356-8 7



 

Customer Value Influences on Relationship Quality and Subsequent Behavioral Intentions: An 
Empirical Study of Location-Based Service Platforms 

78 

Chun-Der Chen, Rouh-Yun Yu, Chia-Huei Ho, Chin-Tsai Lin  
  
Assessing Participants in a Virtual Business Economic Simulation Game 84 
Václav Baroch, Veronika Faifrov  
  
Finding Interesting Places at Malaysia: A Data Mining Perspective 89 
Atae Rezaei Aghdam, Mostafa Kamalpour, Dong Chen, Alex Tze Hiang Sim  
  
Electronic Tax Documents and Goods and Vehicles Track and Trace 94 
Marcelo Luiz Alves Fernandez, Maria Lídia Rebello Pinho Dias, Eduardo Mario Dias  
  
The Importance of the Country-of-Origin Brand in Consumer Preferences 102 
Eva Smolková, Peter Štarchoň  
  
An Integrated Approach towards Linking Intranet Information Portal with CMS and CRM: A 
Bank Application 

108 

Edgar Mayo Domenech, Shuliang Li, Qingqi Long  
  
Occupational Medicine as the Part of Employees Care Inspired by Bata Company before 1945 113 
Koncitikova Gabriela, Stankova Pavla, Sasinkova Martina  
  
Digital Processing for Computed Tomography Images: Brain Tumor Extraction and Histogram 
Analysis 

119 

Rania Hussien Al-Ashwal, Eko Supriyanto, Nur Anati BAbdul Rani, Nur Azmira B Abdullah, Nur 
Illani B Aziz, Rania B Mahfooz 

 

  
Virtual Teaching and Learning Method. Online Learning Refrigeration 129 
Serban Alexandru, Gabriel Nastase  
  
On the Lefschetz Stability Criterion for Linearized, Incompressible Boundary Permeation 
Navier-Stokes Flows 

133 

Joe Hlomuka  
  
The Basic Principles of Bata Management System as a Tool for Corporate Social Responsibility 
Development 

138 

Tomáš Culík, Gabriela Končitíková, Staňková Pavla  
  
Study of the Impact of ICT on New Trends in Consumer Behaviour in Tourism when Planning 
Trips 

144 

Iris Mihajlović, Zorica Krželj Čolović, Ivona Milić Beran  
  
TNM-QUAL: A Service Quality Measure-item Scale for Assessing Tourist Night Market 155 
Yi-Fei Chuang, Shiuh-Nan Hwang, Jehn-Yih Wong, Chia-Huei Ho, Wen-Hui Chang  
  
Towards Effective Data Mining Using Random Forests 161 
Hyontai Sug  
  
  
  

Mathematics and Computers in Contemporary Science

ISBN: 978-960-474-356-8 8



 

Perceptions of E-Marketing, Social Media, Individuals and Purchase Intention – What Can We 
Learn From Research? 

166 

Norshidah Mohamed, Sahar Mobasheri  
  
Competition in Transport and the Cross Elasticity 175 
Zdenek Riha, Viktorie Jirova  
  
Forecasting Tala/USD and Tala/AUD of Samoa using AR (1), and AR (4): A Comparative Study 179 
Shamsuddin Ahmed  
  
A Conceptual Framework of Antecedents and Impacts of Knowledge Quality on SMEs’ 
Competitiveness 

187 

Naser Valaei, Norshidah Mohamed, Nor Shahriza Abdul Karim  
  
Dynamic Development of Small and Medium Seized Enterprises in Romania in the Past 20 
Years 

195 

Adelina Nicoleta Zegreanu  
  
Usage of International Tourism Night market Wbsites: The perspective of Technology 
Acceptance Model 

200 

Rouh-Yun Yu, Chun-Der Chen, Hui-Chung Lo, Da-Chian Hu  
  
Segmentation Process in Determining Slovak Consumers’ Attitudes toward Brands 206 
Lucia Vilčeková, Peter Štarchoň, Miroslav Sabo  
  
Data Mining in Medicine Domain Using Decision Trees - The Case of CART and C4.5 212 
Hyontai Sug  
  
Supplier Selection: Key Literature Review, Practical Issues and Some Empirical Findings from 
Malaysia 

216 

Farlon J. Rahaman, Shuliang Li, David Barnes  
  
The Main Features of Innovative Cluster in the Russian Economy 220 
Ildar Ablaev  
  
An Analysis of the Cable TV Digitization Policy in Taiwan 227 
Chorng-Jian Liu, Yi-Fei Chuang  
  
Linking Social Media, Intelligent Agents and Expert Systems for Formulating Open Innovation 
Strategies for Software Development 

233 

Adeniyi Adetola, Shuliang Li, Alison Rieple, Trino-Manuel Niguez  
  
Using Game-Like Operational Virtual Manipulatives to Assist After-school Remedial 
Instruction: A Case Study of Third Graders Tutoring in the “Subtraction” Unit 

241 

Wen-Chung Shih, Tsung-Chih Chen  
  
Authors Index 249 
  

 
 
 

Mathematics and Computers in Contemporary Science

ISBN: 978-960-474-356-8 9



 

Plenary Lecture 1 
 

Web Mining Usage in Course Development 
 

  
 

Dr. Peter Toth 
Principal director of Centre for 

Engineering Education 
Obuda University 

Hungary 
E-mail: toth.peter@tmpk.uni-obuda.hu 

 
Professor Imre J. Rudas 

President of Obuda University 
Hungary 

E-mail: rudas@uni-obuda.hu 

 
Abstract: The development of e-Learning, the use of Learning Management System and Learning Content 
Management System are becoming more and more dominant in engineering education, especially since “caned” 
solutions are easy to “configure” for desired purposes. However, the quality issue is only a second criterion in 
development process, making content and conventional teaching strategies to be the main issue. The two main 
criterion is “content and form” – the precise pedagogic aims, didactic structure and suitably tailored environment. 
Apart from these, we should also evaluate the customs of accessing the system and course pages of users, both 
tutors and learners. Thus we obtain some usability indicators by usage of web mining methods in order to recognize 
and understand the users’ activities and behavior, to identify learning strategies and problems in virtual learning 
environment. By this approach the web mining method accommodates organically to a development model of virtual 
learning environment. This presentation shows such indicators and their relationship to the efficiency and the 
effectiveness of virtual courses. 
  
Brief Biography of the Speaker: Dr. habil. Peter Toth is Professor of Centre for Engineering Education at Obuda 
University, Hungary where he is participating in technical initial teacher training and in-service training courses. 
Currently he is a principal director of the Centre. 
He earned his MSc in Engineering Education at the Budapest University of Technology and Economics, and Peter 
Toth has Ph.D and habil. degree in Educational Research from Eötvös Loránd University. 
He plays leading role in planning, development and managing traditional and virtual engineering programs. Dr. Toth 
is doing research on pedagogy of virtual learning environment, improvement of problem-solving thinking and 
analyzing of spatial abilities in engineering education. His actual research area is analysis of students’ activities and 
behavior in virtual learning environment by web mining methods. 
He has been contributing in some European researches and projects on pedagogical aspects of e-learning and 
development of creativity and abilities of future engineers and teachers as well. He is member of Committee for 
Teacher Training of Hungarian Rectors’ Conference and secretary of Informatics Section of Pedagogical Committee 
of Hungarian Academy of Sciences. Dr. Toth has issued about 75 papers in several journals and conference 
proceedings. 
Prof. Dr. Imre J. Rudas graduated from Bánki Donát Polytechnic, Budapest in 1971 and received the Master Degree 
in Mathematics from the Eötvös Loránd University, Budapest while the Ph.D. in Robotics from the Hungarian 
Academy of Sciences in 1987. He is active as the President of Obuda University and as a professor of John von 
Neumann Faculty of Informatics. 
Prof. Rudas is a Fellow of IEEE, Administrative Committee member of the Industrial Electronics Society, member of 
the International Board of the Robotics & Automation Society, Chairman of the joint Hungarian Chapter of these 
Societies, and RAS and IES Chapter Coordinator of Region 8. He is also a registered expert of the United Nations 
Industrial Development Organization and the EU. 
He is the President of the Hungarian Fuzzy Association and Steering Committee Member of the Hungarian Robotics 
Association and the John von Neumann Computer Society. 
Prof. Rudas serves as an associate editor of IEEE Transactions on Industrial Electronics, member of editorial board 
of Journal of Advanced Computational Intelligence and Control Engineering Practice, member of various national and 
international scientific committees. He is the founder of the IEEE International Conference Series on Intelligent 
Engineering Systems Prof. Rudas was the General Co-chair of ICAR2001, and also serves as General Chairman and 
Program Chairman of numerous scientific international conferences. 
His present areas of research activity are: Robot Control, Soft Computing, Computed Aided Process Planning, Fuzzy 
Control and Fuzzy Sets. Prof. Rudas has published more than 290 papers in various journals and international 
conference proceedings. 
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Plenary Lecture 2 
 

Perceptions of E- Marketing, Social Media, Individuals and Purchase Intention - What 
Can We Learn From Research? 

 

 
 

Associate Professor Norshidah Mohamed 
Co-author: Sahar Mobasheri 
International Business School 

Universiti Teknologi 
Malaysia 

E-mail: norshidah@ic.utm.my 
 

Abstract: Social media began as a tool for people to communicate, engage socially and play. Although the 
enthusiasm in social media initially began with the younger age group, the interest has expanded to others as well. In 
the last two or three years, the role of social media has given rise to social commerce phenomenon. It has been 
pervasively associated as electronic marketing (e-marketing). Besides, it has been regarded as a powerful tool to 
enhance brand presence. Examples of social media presence at Websites include “visit us on Facebook” or “Follow 
us on Twitter”.In the next five years, retailers may expect further explosive growth of social media contributed through 
users’ use and view. 
Given the notion that social media has been the subject of much zeal to both researchers and practitioners, the 
research undertakes to examine the contexts of e-marketing perceptions and individuals’ characteristicsin the context 
of social media.This in turn clarifies the e-marketing perceptions and aspects of individuals’ characteristics. Built on 
prior literature, the present research proposed, developed, tested and validated a theoretical model to explain 
purchase intention at social media. The results and implications for researchers and practice will be further discussed 
during the plenary lecture. 
  
Brief Biography of the Speaker: Dr. Norshidah Mohamed is Associate Professor of Management Information 
Systems and Information Technology Manager at the International Business School UniversitiTeknologi Malaysia. 
Prior to joining the academia, she spent more than 10 years in financial and information technology 
industries.Throughout the span of her career in the industries, she has worked with local, multinational and foreign 
organizations in several information systems consulting projects that covers a wide spectrum: Business Process 
Improvement, Business Process Re-engineering, Information Technology Security, Strategic Information Technology 
Planning, feasibility studies in privatization of information technology functions, facilitation of decision in total 
outsourcing of information technology functions, prototype development, chartering the change management course 
and implementation of application development process for MS ISO 9001, implementation of knowledge 
management systems, investment systems and functional systems, executive information systems and information 
technology post-implementation review and assessment. 
Dr. Norshidah has published more than 50 papers in local and international journals and conferences. This includes 
in Computers in Human Behavior, Information Management and Computer Security, Campus-Wide Information 
Systems, Journal of Information Technology Research, NAUN’s International Journal of Mathematics and Computers 
in Simulation, Transforming Government, People, Process and Policy, Business Process Management Journal and 
International Journal of Electronic Government Research. Her research has continuously attracted funding. She is 
also the recipient of local and international awards. Dr. Norshidah holds Doctor of Philosophy in Management 
Information Systems from the International Islamic University Malaysia, Master of Business Administration from Ohio 
University (USA), Bachelor of Science in Mathematics from University of Utah (USA) and Graduate Certificate in 
Management Consultancy from the Institute of Management Consultants Singapore. 
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Plenary Lecture 3 
 

The Challenge of Hyperbolic Cellular Automata: From NP-Problems To Bacteria 
 

 
 

Professor Maurice Margenstern 
Universite de Lorraine 

France 
E-mail: margenstern@gmail.com  

 
Abstract: In this talk, we remind how to implement cellular automata in hyperbolic spaces. We survey the results 
obtained in this field from already 14 years. The research addresses theoretical questions as well as applied ones. 
The tools intorduced to implement hyperbolic cellular automata allowed us to solve theoretical problems as tiling 
problems and universality issues. The tools also address the NP=P questions onto which they shed a new light. Many 
applications can be listed from communication networks to bacteria colonies. 
  
Brief Biography of the Speaker: MARGENSTERN Maurice, was graduated with a PhD in mathematics in 1974 at 
the University Paris-Sud. Until 1995, he belonged to the department of mathematics, becoming there associate 
professor in 1982. From 1995 until 2011, he was full professor at the University of Metz, France, in the field of 
computer science, ending his carrier as professor of exceptional class, a degree he was given by the National 
Council of Universities in France. He is now professor emeritus of the University of Lorraine, starting from 2011. His 
scientific activity deals with the frontier between decidability and undecidability which is studied in various models of 
discrete computations. He has important results in Turing machines, in cellular automata and in (bio)molecular 
computing. He is very active in the field of cellular automata. He introduced an original method in order to implement 
these automata in hyperbolic spaces. He wrote more than 200 papers, among them 72 in well known international 
journals, 59 in international conferences with proceedings. He also wrote three books in the field of cellular automata 
in hyperbolic spaces. He is a member of the Editorial Board of the Journal of Universal Computer Science, of the 
Journal of Cellular Auotmata and he is a member of the Advisory Board of the Computer Science Journal of Moldova. 
He is a member of WG 1.5 in the TC1 of IFIP. 
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Plenary Lecture 4 
 

Data Mining in Medicine Domain Using Decision Trees - The Case of CART and C4.5 
 

 
 

Professor Hyontai Sug 
Division of Computer and Information Engineering 

Dongseo University 
Korea 

E-mail: sht@gdsu.dongseo.ac.kr  
 

Abstract: Comprehensibility of decision trees is a good ingredient for data mining of data sets in medicine domain. 
Decision trees can be very useful data mining tools to diagnose disease, because the knowledge structure is 
represented in tree shape so that human expert could interpret the data well for more accurate diagnosis and better 
understanding of major factors in diagnosing the disease. For better knowledge in diagnosing disease CART that has 
been considered very good decision tree generator in medicine domain is investigated. Integrating several data sets 
from different sources is a major task in data mining for more significant discovery. In this sense, CART could be very 
a useful tool for the task. CART uses surrogate variables for missing values so that it might be good for the cases of 
integrating different set of data records where some uncommon features exist. The performance of CART is 
compared that of C4.5 which is more favored decision tree algorithm in other domains than CART. Different data sets 
in medicine domain are used to compare the performance of the two decision tree algorithms. 
  
Brief Biography of the Speaker: Dr. Hyontai Sug: received BS degree in computer science and statistics from 
Busan National University, Korea in 1983, and MS degree in applied computer science from Hankuk University of 
Foreign Studies, Korea in 1986, majoring natural language processing, and Ph.D. degree in computer and 
information science and engineering from University of Florida, USA in 1998, majoring data mining. He was a 
researcher of Agency for Defense Development, Korea from 1986 to 1992, and a full-time lecturer of Pusan 
University of Foreign Studies, Korea from 1999 to 2001. Currently, he is an associate professor of Dongseo 
University, Korea from 2001. He published several noticeable articles in the field of data mining, so that he has been 
listed in Marquis who’s who in the world since 2006. His research interests include data mining especially in the field 
of decision trees and association rules, and he is also interested in database application development. 
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