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FOREWORD

Even before there was a name for it I had been interested in pattern recognition.
My first recollection was meeting people who built model aircraft during WW 1I1.
The models were used to train observers to recognize differences in the shape of an
enemy plane compared to the planes of allies. Mastering the subtleties of different
shapes became an important skill of many servicemen.

The second time I was aware of the power of pattern recognition was while work-
ing for International Paper. The best executives, so I became aware, were those who
could take large diverse data files and form a conclusion about an appropriate strat-
egy for the company. That single capability stood out as a defining trait of the better
executives.

While attending graduate schools the thought of differing data processing capa-
bilities of executives again crossed my mind. I broached the subject with several
industrial psychologists challenging them to develop an instrument to assess that
dimension of executive behavior.

As the years went by I continued to bump in to the executive trait of pattern recog-
nition. It was particularly evident as an organization began a strategic planning pro-
cess. Some were bound to the process of planning while others could vision an
outcome long before data foretold an outcome.

Finally, in the mid-1980s I began to read of chaos theory and focused my thoughts
to the math of patterns and concept of fractals. By the 1990s with the emergence
of large data files, discussions with faculty interested in neuromechanisms, and the
growing awareness of biological models supplanting mechanical models as para-
digms, I became more convinced that pattern recognition was to be an extremely
important field of study. But, I needed someone to champion the effort at Tennessee.

The idea of hosting an international conference was conceived through e-mail
communications during May of 1999 between Professor Ham Bozdogan and my-
self while he was a Visiting Senior Scientist at Tilburg University in Tilburg, The
Netherlands.

When he returned to the University of Tennessee, I encouraged Professor Bozdo-
gan to host a meeting in Data Mining and Knowledge Discovery.

The rest is history.

The book is a wonderful testimony to Professor Bozdogan’s creative energy in a
new and exciting field. It is indeed an honor to have the work of some of the best
minds of the field in this book. And, although undeserved, it is flattering to have this
volume dedicated to me.



I know of few events in life that can match the excitement associated with an
emerging field of study. Data mining and the growing importance of pattern recog-
nition offers society an invaluable tool to capture the full measure of the information

age.

C. Warren Neel

Former Dean

College of Business Administration
The University of Tennessee
Knoxville, TN 37996



EDITOR’S PREFACE

“The value of data is no longer in how much of it you have. In the new regime,
the value is in how quickly and how effectively can the data be reduced, explored,
manipulated and managed.”

Usama Fayyad
President & CEO of digiMine, Inc.

C. Warren Neel International Conference on Statistical Data Mining and Knowledge
Discovery took place during June 22-25, 2002 at the Marriott Hotel in Knoxville,
Tennessee. It was a privilege to host and chair this prestigious conference.

The idea of hosting a conference of this magnitude was born through e-mail cor-
respondence between me and Dr. Warren Neel, then the Dean of the College of
Business Administration (CBA) of the University of Tennessee (UT) during May
of 1999. Dean Neel in several e-mail messages asked me to investigate Europe’s
use of data mining while I was on a research visit as a Senior Scientist at Tilburg
University in Tilburg, The Netherlands, during May-June of 1999.

After my inquiries both in The Netherlands and other European countries, I re-
ported to Dean Neel on what Europe was doing in the areas of Data Mining, Knowl-
edge Discovery and E-Business. Then, I proposed to him that we should hold an
international conference on this area. In his e-mail dated Tuesday, May 18, 1999,
Dean Neel replied:

“Ham,

It sounds very promising to me. Let’s talk about the necessary steps when you
return. Have a good stay.

Warren”

When I returned to UT, Dean Neel encouraged me to organize a Data Mining
conference here at UT, and he told me that he would support such an activity. Shortly
after this, he was appointed as the Finance Commissioner by the Governor of the
State of Tennessee and left UT for Nashville. Because of his vision and genuine
support, it was appropriate for me to name the Conference after Dean Warren Neel.

The primary focus of this important conference was to bring national and inter-
national experts and practitioners together in this hot cutting-edge research area to
share and disseminate new research and developments covering the wide spectrum of
areas such as: market segmentation, customer choice behavior, customer profiling,
fraud detection and credit scoring, information complexity and Bayesian modeling,



econometric and statistical data mining, prediction, and policy-making, manufactur-
ing, improving information quality in loan approval, web mining between eCustomer
care and web controlling, data mining in hyperspectral imaging, direct investments
in financial assets, textual data mining, neural networks and airport safety logic,
evaluating polygraph data, nuclear power plant load forecasting, implementation of
data mining in organizations, mammographic computer-aided detection, genomics,
proteomics, and many more areas with emphasis to real-world applications.

About 100 researchers from 15 different countries around the world participated
in the conference. There were 70 paper presentations including the following con-
ference keynote lectures:

e The Role of Bayesian and Frequentist Multivariate Modeling In Statistical
Data Mining, S. James Press, University of California

e Intelligent Statistical Data Mining with Information Complexity and Genetic
Algorithms, Hamparsum Bozdogan, The University of Tennessee

e Econometric and Statistical Data Mining, Prediction, and Policy-Making,
Arnold Zellner, University of Chicago

e Visual Data Mining, Edward J. Wegman, George Mason University
e Top 10 Data Mining Mistakes, John Elder, Elder Research, Inc.,

e Data Mining Evolved: Challenges, Applications, and Future Trends, Usama
Fayyad, digiMine, Inc.,

e Large Contingency Tables: Strategies for Analysis and Inference, Stephen
Fienberg, Carnegie-Mellon University

e The Evolution of e-Business Intelligence in the ERP World, Naeem Hashmi,
Information Frameworks.

Statistical data mining is the process of selecting and exploring large amounts of
complex information and data using modern statistical techniques and new genera-
tion computer algorithms to discover hidden patterns in the data.

This book contains a collection of selected representative papers of the thematic
areas covered during the conference, including some of the keynote lectures. It is
with regret that Usama Fayyad and Naeem Hashmi could not make a contribution to
this volume as the keynote speakers. I am grateful and extend my sincere thanks to all
the contributors to this volume, the Session Organizers and Chairs. All the submitted
papers were reviewed and put in the format of Chapman & Hall/CRC book style. As
the editor, I am ultimately responsible for any inadvertent errors or omissions.

As the host and the chair of the C. Warren Neel International Conference on Sta-
tistical Data Mining and Knowledge Discovery, I am indebted to many sponsors of
the conference. They include:



Department of Statistics, College of Business Administration, SAS In-
stitute, UT Science Alliance, Office of Research Administration, Oak
Ridge National Laboratory (ORNL), Center of Information Technology
& Research (CITR), Statistical Innovations, Inc., and Classification So-
ciety of North America (CSNA).

I express my sincere thanks for their generous support, which made this confer-
ence a reality.

I would like to acknowledge with my sincere thanks the countless hours of help
I received in the beginning from Gina Keeling, and later from Derek Norton, my
graduate student, who took the job of coordinating the conference. His computer
talents were a tremendous help in maintaining the conference web site, updating,
and handling other chores of the organizational matters.

I would like to acknowledge the assistants and the wonderful help of Dr. Hal-
ima Bensmail, my Conference Co-Chair, and our Ph.D. students: Yongjae Kwon,
Junghun Nam, Kim Cooper, Derek Norton, and Michael Lanning. They drove the
conference vans, picked up the participants from the airport, and escorted them to
different restaurants during the lunch breaks, and so forth. I am grateful to all of
them. I am grateful to Karen Poland, Administrative Services Assistant, and Becky
Russell, Principal Secretary of the Department of Statistics, in the handling and for
helping me with the administrative details on the financial aspects of the Conference.

Avideo Company provided us with a superb audio-visual capability along with the
technical assistants of the Computer Resources Group of the College. I am grateful
to Dr. Clifton Woods, III, Vice Provost of the University of Tennessee for loaning us
five state-of-the-art laptops used throughout the Conference.

I am grateful to Bob Stern, Senior Editor of Chapman & Hall/CRC, for his under-
standing, patience, and support throughout the final preparation of the book and who
extended the deadline several times before delivery of the final version of this book.
Dr. June Kim and my Ph.D. student, Dr. Zhengiu Liu, have been a tremendous
help in fixing and compiling the LaTex format of the manuscripts. I acknowledge
their contributions with my sincere thanks. I extend my thanks to my colleagues
in the Department of Statistics and anyone whom I left out for creating a congenial
atmosphere in which to work.

Finally, it is with great honor and pleasure that I dedicate this book to Dean C.
Warren Neel who was behind the initial inception and the delivery of this Conference.
Without his vision and encouragement for almost four years ago now, we would not
be able to make a mark with the contributions of eminent scholars in this new and
emerging field of Statistical Data Mining and Knowledge Discovery.

As we know, the field of Statistics is undergoing a fundamental transformation
and it is in an evolutionary stage. Its continued health depends very much on its
participation in cross-disciplinary research and scholarly activity in many fields. To-
day, in the information age we live in, with increasingly sophisticated technology
for gathering and storing data, many organizations and businesses collect massive
amounts of data at accelerated rates and in ever-increasing detail. Massive data sets
pose a great challenge to many cross-disciplinary fields in business, including mod-



ern statistics. Such data sets have large number of dimensions and often have huge
numbers of observations. They are categorical, discrete, quantitative, and often are
mixed data types. This high dimensionality and different data types and structures
have now outstripped the capability of traditional statistical methods, data analysis,
and graphical and data visualization tools.

It is my hope that the reader will find many interesting ideas and challenges in
these invaluable contributed papers covering diverse areas of Statistical Data Mining
and Knowledge Discovery and that these contributions will stimulate further research
in this new cutting-edge field.

Hamparsum Bozdogan

Toby and Brenda McKenzie Professor in Business,
Information Complexity, and Model Selection

Department of Statistics

The University of Tennessee

Knoxville, TN 37996



EDITOR’S BIO

Dr. Hamparsum (“Ham”) Bozdogan is Toby and Brenda McKenzie Professor
in Business, Information Complexity and in Model Selection in the Department of
Statistics, College of Business Administration at the University of Tennessee (UT),
Knoxville.

Dr. Bozdogan received his B.S. degree in mathematics, 1970 from the University
of Wisconsin-Madison, and both his M.S. and Ph.D. degrees in mathematics, 1978
and 1981, respectively, from the University of Illinois at Chicago majoring in proba-
bility and statistics (multivariate statistical analysis and model selection) with a full-
minor in operations research. He joined the faculty of UT in the Fall of 1990. Prior to
coming to UT he was on the faculty of the University of Virginia in the Department
of Mathematics, and was a Visiting Associate Professor and Research Fellow at the
prestigious “Akaike’s Institute,” The Institute of Statistical Mathematics in Tokyo,
Japan, during 1988.

Ham is a nationally and internationally recognized expert in the area of infor-
mational statistical modeling and model selection. In particular, on the celebrated
Akaike’s (1971) Information Criterion (AIC), he has extended its range of appli-
cations broadly, and has identified and repaired its lack of consistency with a new
criterion of his own, which is now being used in many statistical software pack-
ages including SAS. Dr. Bozdogan is the developer of a new model selection and



validation criterion called ICOMP (ICOMP for ‘information complexity’). His new
criterion for model selection cleverly seeks, through information theoretic ideas, to
find a balance among badness of fit, lack of parsimony, and profusion of complexity.
This measures the “statistical chaos” in the model for a given complex data structure.
From this basic work, he has undertaken the technical and computational implemen-
tation of the criterion to many areas of applications. These include: choosing the
number of component clusters in mixture-model cluster analysis, determining the
number for factors in frequentist and Bayesian factor analysis, dynamic econometric
modeling of food consumption and demand in the U.S. and The Netherlands, de-
tecting influential observations in vector autoregressive models, to mention a few.
His results elucidate many current inferential problems in statistics in linear and
nonlinear multivariate models and ill-posed problems. His informational modeling
techniques are currently being used by many doctoral students at UT, in U.S., and
around the world.

Dr. Bozdogan is the recipient of many distinguished teaching and research awards
at UT such as:

e The Bank of America Faculty Leadership Medal Award of the College of Busi-
ness Administration (CBA), April 2001.

e The Hoechst Roussel Teaching and Research Award of the College of Business
Administration (CBA), April, 1997.

e Won world research competition award in applied econometric modeling among
28 worldwide participating teams to forecast U.S. and Dutch food consump-
tion during September 1996.

e Chancellor’s Award for Research and Creative Achievement, the University of
Tennessee, Knoxville (UTK), April 7, 1993. This award is given each year to
10 UTK faculty who have recently made significant contributions in their field
of study.

His work has been published in many diverse and leading journals. He is the editor
of six books:

L. Multivariate Statistical Modeling and Data Analysis. Editor with A. K. Gupta,
D. Reidel Publishing Company, Dordrecht, Holland, 1987.

2. Theory & Methodology of Time Series Analysis,Volume 1, Proceedings of First
U.S./Japan Conference on The Frontiers of Statistical Modeling: An Informational
Approach. Editor, Kluwer Academic Publishers, Dordrecht, The Netherlands, 1994.

3. Multivariate Statistical Modeling, Volume 2, Proceedings of First U.S./Japan
Conference on The Frontiers of Statistical Modeling: An Informational Approach.
Editor, Kluwer Academic Publishers, Dordrecht, The Netherlands, 1994.

4. Engineering & Scientific Applications of Informational Modeling, Volume 3,
Proceedings of First U.S./Japan Conference on The Frontiers of Statistical Modeling:



An Informational Approach. Editor, Kluwer Academic Publishers, The Netherlands,
1994.

5. Measurement and Multivariate Analysis, Co-editor with S. Nishisato, Y. Baba,
and K. Kanefuji, Springer-Verlag, Tokyo, Japan, March 2002.

He is the author of forthcoming modern textbooks:
e Statistical Modeling and Model Evaluation: A New Informational Approach,
o Informational Complexity and Multivariate Modeling

using an open architecture easy-to-use command driven computational environment
MATLAB.

Dr. Bozdogan is a member of many professional societies and serves as the
referee to many prestigious statistical journals. His current research innovations are
in developing intelligent hybrid models between any complex modeling problem,
genetic algorithms (GAs) and his information complexity ICOMP criterion as the fit-
ness function. Coupled with this, his current research is focused on a long-standing
problem of model selection under misspecification, and combining robustness and
misspecification within /JCOMP criteria. He is developing new techniques which are
robust and misspecification resistant. This is important because this new approach
provides researchers and practitioners with knowledge of how to guard against the
misspecification of the model as we actually fit and evaluate these models, and guard
against spurious observations. These new developments and results are very impor-
tant in many areas of applied and basic research (e.g., in business, engineering, social
and behavioral, and medical sciences), which is currently ignored.
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