An International Journal
Quality Technology and Quantitative Management

Chief Editors

Samuel Kotz, School of Engineering and Applied Sciences
George Washington University, Washington DC, USA

W. L. Pearn, De[?artmen'g of Industrial Engineering and Management
National Chiao Tung University, Hsinchu, Taiwan

Evdokia Xekalaki, Department of Statistics
Athens University of Economics and Business, Athens, Greece

Advisory Editors

Hongzhi An, Institute of Applied Mathematics
Chinese Academy of Sciences, Beijing, China

Barry C. Arnold, Department of Statistics
University of California, Riverside, CA, USA

Lai Kow Chan, Deﬂartment of Management Sciences
City University of Hong Kong, Hong Kong, China

Xiru Chen, Graduate School ) )
University of Science and Technology of China, Beijing, China

Norman L. Johnson, Department of Statistics
University of North Carolina, Chapel Hill, NC, USA

Kailash C. Kapur, Department of Industrial Engineering
University of Washington, Seattle, WA, USA

Jack C. Lee, Institute of Statistics
National Chiao Tung University, Hsinchu, Taiwan

Douglas C. Montgomery, Department of Industrial Engineering
Arizona State University, Tempe, AZ, USA

Sheldon M. Ross, Department of Industrial Engineering and Operations Research
University of California, Berkeley, CA, USA

Andras Schubert, Research Organization Unit
Hungarian Academy of Sciences, Budapest, Hungary

Jef L. Teugels, University Centre for Statistics
Katholieke Universiteit Leuven, Heverlee, Belgium

George C. Tiao, Department of Econometrics and Statistics
University of Chicago, Chicago, IL, USA

Michael Tortorella
Bell Laboratories, Holmdel, NJ, USA

C. Z. Wei, Institute of Statistics
Academia Sinica, Taipei, Taiwan

Vladimir M. Zolotarev
Steklov Mathematical Institute, Moscow, Russia



Associate Editors

Frank B. Alt, Department of Decision and Information Technologies
University of Maryland, College Park, MD, USA

Jose M. Bernardo, Departamento de Estadistica
Universidad de Valencia, Valencia, Spain

Russell A. Boyles
Westview Analytics, Lake Oswego, OR, USA

Philippe Castagliola, Department of Automatic Control and Production Systems
Ecole des Mines de Nantes/IRCCyN, Nantes, France

Enrique del Castillo, Department of Industrial and Manufacturing Engineering
Pennsylvania State University, University Park, PA, USA

Xiuli Chao, Department of Industrial Engineering
North Carolina State University, Raleigh, NC, USA

Gemai Chen, Department of Mathematics and Statistics
University of Calgary, Alberta, Canada

Jiahua Chen, Department of Statistics and Actuarial Science
University of Waterloo, Waterloo, Canada

Smiley W. Cheng, Department of Statistics
University of Manitoba, Winnipeg, Canada

Youn-Min Chou, Department of Applied Mathematics
University of Texas at San Antonio, San Antonio, TX, USA

Avinash D. Dharmadhikari, Department of Statistics
University of Pune, Pune, India

Ronald J.M.M. Does, Department of Mathematics
University of Amsterdam, Amsterdam, The Netherlands

John J. Flaig
Applied Technology, San Jose, CA, USA

Zhi Geng, Department of Probability and Statistics
Peking University, Beijing, China

Warren G. Gilchrist, School of Computing and Management Sciences
Sheffield Hallam University, Sheffield, UK

Thong Ngee Goh, Department of Industrial and Systems Engineering
National University of Singapore, Kent Ridge, Singapore

Norma F. Hubele, Department of Industrial Engineering
Arizona State University, Tempe, AZ, USA

Alan Kimber, School of Applied Statistics
University of Reading, Reading, UK

Victor Korolev, Department of Mathematical Statistics
Moscow State University, Moscow, Russia

Hyo Seong Lee, School of Mechanical and Industrial Systems Engineering
Kyunghee University, Kiheung, Korea

Jostein Lillestol, Department of Finance and Management Science
The Norwegian School of Economics and Business Administration, Bergen, Norway



Dennis K.J. Lin, Department of Industrial and Manufacturing Engineering
Pennsylvania State University, University Park, PA, USA

Alberto Lucefio, Department of Statistics
University of Cantabria, Santander, Spain

Hans Joachim Mittag, Department of Statistics and Economics
Fern University, Hagan, Germany

S. P. Mukherjee, Department of Statistics
Calcutta University, Calcutta, India

Masahiko Munechika, Department of Industrial Engineering and System Management
Waseda University, Tokyo, Japan

Zoran S. Nikolic, Department of Microelectronics
University of Nis, Nis, Yugoslavia

Maurice Pillet, Department of Production and Quality
University of Savoie, IUT, Annecy, France

M. F. Ramalhoto, Department of Mathematics ) ]
Instituto Superior Técnico, Technical University of Lisbon, Lisbon, Portugal

Horst Rinne, Department of Economics and Management Science
Justus-Liebig Universitat Giessen, Giessen, Germany

Paul J. Smith, Statistics Program, Department of Mathematics
University of Maryland, College Park, MD, USA

Fred Spiring, Department of Statistics
University of Manitoba, Winnipeg, Canada

Anthony R. Tricker, School of Computing and Management Sciences
Sheffield Hallam University, Sheffield, UK

Sheng-Tsaing Tseng, Institute of Statistics
National Tsing Hua University, Hsinchu, Taiwan

Kwok L. Tsui, School of Industrial and System Engineering
Georgia Institute of Technology, Atlanta, GA, USA

Yuri N. Tyurin, Department of Probability
Moscow State University, Moscow, Russia

John Tyssedal, Department of Mathematical Sciences )
The Norwegian University of Science and Technology, Trondheim, Norway

Kerstin Vannman, Division of Quality Technology and Statistics
Lulea University of Technology, Lulea, Sweden

Kuo-Hsiung Wang, Department of Applied Mathematics
National Chung Hsing University, Taichung, Taiwan

Aleksander Weron, Hugo Steinhaus Center for Stochastic Methods
University of Technology, Wroclaw, Poland

Weixuan Xu, Institute of Policy and Management
Chinese Academy of Sciences, Beijing, China

Bong Jin Yum, Department of Industrial Engineering
Korea Advanced Institute of Science and Technology, Taejon, Korea



Managing Editors

Jyh-Jen H. Shiau, Institute of Statistics
National Chiao Tung University, Hsinchu, Taiwan

Lap-Ming Wun, Division of Statistics and Methods Research
Agency for Healthcare Research and Quiality, Rockville, MD, USA

Editorial Assistants

Alice Chou, Massachusetts Institute of Technology, Cambridge, MA, USA
Y. C. Chang, National Chiao Tung University, Hsinchu, Taiwan
Argyro Smyrnaki, Athens University of Economics and Business, Athens, Greece

Aims and Scope

The Quality Technology and Quantitative Management is an international refereed journal
publishing original work in quality, reliability, queuing service systems, applied
statistics (including methodology, data analysis, simulation), and their applications in
business and industrial management. The journal publishes technical and practical
research work using statistical methods or presenting new results, which solve or have
the potential to solve real-world management problems.

Guide to Contributors

SUBMISSION

Authors are requested to submit four copies of the manuscript, in Microsoft Word or
LaTeX format, to one of the chief editors:

Professor Samuel Kotz, School of EnglneerlngDand Applied Sciences,
George Washington Unlver3|ty, Washington DC 20052, USA (North
/South American area)

Professor W. L. Pearn, Department of Industrial Engineering and
Mana%ement National Chiao Tung University, Hsinchu 300, Taiwan
Asia-Pacific area)

Professor Evdokia Xekalaki, Department of Statistics, Athens
University of Economics and Business, Athens 10434 Greece
(European area)

Submission of a paper implies that it has not been published previously, that it is not
under consideration for publication elsewhere, and that if accepted it will not be
published elsewhere in the same form, in English or in any other language, without the
written consent of the publisher. All papers will be independently refereed.

MANUSCRIPT PREPARATION

Manuscripts must be typewritten in English, double-spaced with wide margins on one
side of white paper. Good quality printouts with a font size of 12 pt are required. The
corresponding author should be identified with an asterisk and footnote (include the
E-mail address). An electronic copy of the paper, in Microsoft Word or TeX/LaTeX
format should accompany the final version. The Editors reserve the right to adjust style



to certain standards of uniformity. Generally the size of a manuscript should not exceed
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the author. Any queries should be answered in full. Authors are urged to check their
proofs carefully before return. A complimentary copy of the issue where the
contributed article has appeared will be supplied free of charge.
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