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P R E F A C E 

If you would not be forgotten, 
As soon as you are dead and rotten, 

Either write things worth reading, 
Or do things worth the writing. 

Benjamin Franklin 

This book provides an exposé of research and practice in data quality for technically 
oriented readers. It is based on the research conducted at the MIT Total Data Quality 
Management (TDQM) program and the work of other leading research institutions. 
It is intended for researchers, practitioners, educators and graduate students in the 
fields of Computer Science, Information Technology, and other inter-disciplinary
fields. This book describes some of the pioneering research results that form a 
theoretical foundation for dealing with advanced issues related to data quality. In 
writing this book, our goal was to provide an overview of the cumulated research 
results from the MIT TDQM research perspective as it relates to database research. 
As such, it can be used by Ph.D. candidates who wish to further pursue their research 
in the data quality area and by IT professionals who wish to gain an insight into 
theoretical results and apply them in practice. This book also complements the 
authors’ other well-received book Quality Information and Knowledge that deals 
with more managerially- and practice-oriented topics (Prentice Hall, 1999) and the 
bookJourney to Data Quality: A Roadmap for Higher Productivity (in preparation). 

The book is organized as follows. We first introduce fundamental concepts and 
a framework for total data quality management (TDQM) that encompasses data 
quality definition, measurement, analysis and improvement. We then present the 
database-oriented work from the TDQM program, work that is focused on the data 
quality area in the database field. Next, we profile research projects from leading 
research institutions. These projects broaden the reader’s perspective and offer the 
reader a snapshot of some of the cutting-edge research projects. Finally, concluding 
remarks and future directions are presented. 

We thank Cambridge Research Group for sponsoring this project and 
providing a productive work environment. We are indebted to Professor Stuart 
Madnick at MIT for his continuous, unreserved support and encouragement. The 
support of Dean Louis Lataif, Senior Associate Dean Michael Lawson and Professor 
John Henderson at Boston University’s School of Management is appreciated. Also 
appreciated is the help and support from Dean John Brennan, Professors Warren 



xiv Preface 

Briggs, Jonathan Frank, and Mohamed Zatet at Suffolk University. In addition, we 
appreciate the support from Dean Ira Weiss and Senior Associate Dean Jim Molloy 
at Northeastern University’s College of Business Administration. 

We thank John F. Maglio and Tom J. Maglio for their assistance in fulfilling 
many of book requirements such as the index and format. Thanks are also due to our 
colleagues and researchers whose work is included in this book, including Don 
Ballou, Ahmed Elmagarmid, Chris Firth, Jesse Jacobson, Yeona Jang, Henry Kon, 
Matthias Jarke, Harry Pazer, Stuart Madnick, Leo Pipino, M. P. Reddy, Giri Kumar 
Tayi, Diane Strong, Veda Storey, Yannis Vassiliou, Vassilios Verykios, and Yair 
Wand.

We must also thank the many practitioners who have made significant 
contributions to our intellectual life. Although it is not possible to list all of them, we 
would like to express our gratitude to Jim Funk at S.C. Johnson, Kuan-Tsae Huang 
at TASKCo.com, Ward Page at DARPA’s Command Post of the Future program, 
Sang Park at Hyundai Electronics, Brent Jansen at IBM, Jim McGill at Morgan 
Stanley Dean Witter, Mel Bergstein, Alan Matsumura, and Jim McGee at Diamond 
Technology Partners, Jim Reardon at the Under-Secretary’s Office of the Defense 
Department for Human Affairs, Gary Ropp and David Dickason at U.S. Navy 
Personnel Research, Studies, and Technology, Terry Lofton and Frank Millard at 
Georgia State’s Public Health Division, Bruce Davidson and Alein Chun at Cedars 
Sinai Medical Center, Frank Davis and Joe Zurawski at Firstlogic, Madhavan Nayar 
at Unitech Systems Inc., and Les Sowa and Beam Suffolk at Dow Chemical. 

In addition, we thank D.J. Chang at Dong-Nam Corporation, Kyung-Sup Lee 
at Korean Airlines, Dwight Scott and Karen O’Lessker at Blue Cross Blue Shield, 
Kary Burin at Hewlett Packard, Don Hinman and John Talburt at Axiom 
Corporation, Peter Kaomea at Citicorp, Lu-Yue Huang at Edgewave, Col. Lane 
Ongstad of the U.S. Air Force Surgeon General’s Office, Lt. Col. Dave Corey of the 
U.S. Army Medical Command, Steve Hemsley, Dane Iverson and Raissa Katz-Haas
at United Health Group, Sue Bies at the First Tennessee National Corporation, and 
Rita Kovac at Concept Shopping. 

We are grateful for the contributing authors and publishers for granting us 
permission to reprint their materials in this book. Specifically, Chapter 1 is based, in 
part, on the paper, A Product Perspective on Total Data Quality Management, 
authored by Richard Wang and published the Communications of ACM in 1998. 
Chapter 2 is based, in part, on the paper, A Polygen Model for Heterogeneous 
Database Systems: The Source Tagging Perspective, co-authored by Richard Wang 
and Stuart Madnick and published in the Proceedings of the International 
Conference on Very Large Database Conference in 1990. It is also based on the 
paper, reprinted from Decision Support Systems, 13, Richard Wang, M. P. Reddy, 
and Henry Kon, Toward quality data: An attribute-based approach, 349-372, 1995, 
with permission from Elsevier Science. 

Chapter 3 has been contributed by Veda Storey and Richard Wang based on 
the paper, An Analysis of Quality Requirements in Database Design, that they co- 
authored and published in the Proceedings of the 1998 Conference on Information 
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Quality. Chapter 4 is based, in part, on the M.I.T. CISL working paper, A
Knowledge-Based Approach to Assisting In Data Quality Judgment, co-authored by 
Yeona Jang, Henry Kon, and Richard Wang. Chapter 5 is based, in part, on the 
M.I.T. TDQM working paper, A Data Quality Algebra for Estimating Query Result 
Quality.

The MIT Context Interchange Project in Chapter 6 has been contributed by 
Stuart Madnick based on the paper, Metadata Jones and the Tower of Babel: The 
Challenge ofLarge-Scale Semantic Heterogeneity, published in the Proceedings of
1999 IEEE Meta-Data Conference. The European Union Data Warehouse Quality 
Project in Chapter 7 has been contributed by Matthias Jarke and Yannis Vassiliou 
based on their paper “Data Warehouse Quality: A Review of the DWQ Project”, 
published in the Proceedings of the 1997 Conference on Information Quality. The 
Purdue University Data Quality Project in Chapter 8 has been written by Vassilios S. 
Verykios under the direction of Ahmed Elmagarmid. It profiles one aspect of the on-
going Purdue Univesity’s data quality initiative. Originally, additional chapters 
based on the work conducted at Telcordia (formerly Bellcore), Georgia Mason 
University, The University of Queensland, Australia, the University of St. Gallen in 
Switzerland, Universidad de Buenos Aires in Argentina, and other institutions were 
planned. Unfortunately, we were unable to incorporate them into the current edition, 
but we certainly hope to do so in a future publication. 

We appreciate Elizabeth Ziad for her love, support, and understanding, our 
children, Fori Wang, and Leyla, Ahmed, and Nasim Ziad who bring so much joy and 
happiness to our lives, as well as Abdallah, Abdelkrim, Ali and the Ziad family. In 
addition, we thank A. Russell and Arlene Lucid, Dris Djermoun, Kamel Youcef-
Toumi, Hassan Raffa, Said Naili, Youcef Bennour, Boualem Kezim, Mohamed 
Gouali, Ahmed Sidi Yekhlef, Youcef Boudeffa, and Nacim Zeghlache for their help, 
support, and generosity. We also thank Jack and Evelyn Putman, and John, Mary 
Lou, Patrick, and Helen McCarthy for their love and support. 

Last, but not least, we would like to thank our parents who instilled in us the 
love of learning. 

Richard Y. Wang 
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