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Preface

William Q. Meeker has made pioneering and phenomenal contributions to the general
area of reliability and. in particular, to the topics of degradation and accelerated testing.
His rescarch publications and the numerous citations he has received over the past three
decades provide an ample testimony to this fact.

Statistical methods have become critical in analyzing reliability and survival data.
Highly reliable products have necessitated the development of accelerated testing and
degradation models and their analyses. This volume has been put together in order
to (i) review some of the recent advances on accelerated testing and degradation. (ii)
highlight some new results and discuss their applications. and (iii) suggest possible
directions for future research in these topics.

With these specific goals in mind, many authors were invited to write a chapter for
this volume. These authors are not only experts in lifetime data analysis, but also form
a representative group from former students, colleagues. and other close professional
associates of William Meeker. All contributions have been peer reviewed and organized
into 26 chapters. For the convenience of readers, the volume has been divided into the
following six parts:

Review, Tutorials. and Perspective
Shock Models

Degradation Models

Reliability Estimation and ALT
Survival Function Estimation
Competing Risk and Chaotic Systeims

It needs to be emphasized here that this volume is not a proceedings, but a carefully
and deliberately planned volume comprising chapters consistent with the editorial goals
and purposes mentioned above.

Our thanks go to all the authors who have contributed to this volume. Thanks
are also due to Mrs. Debbie Iscoe for the excellent typesetting of the entire volume.
Special thanks go to Ms. Regina Gorenshteyn and Mr. Tom Grasso (Editor, Birkhduser.
Boston) for their interest and support for this project.

The volume was difficult. it is clear, but Leah (Project Manager at Integra Software
Services). Brian., Tom, and Dubby helped us very much to prepare this nice volume!



XVIII Preface

Like us, all the authors who contributed to this volume have great admiration for the
work and accomplishments of William Meeker and therefore provided us with hearty
cooperation during the preparation of this volume. It is a great pleasure and honor for
all of us to dedicate this volume to William Meeker.

June 2009 M.S. Nikulin
Nikolaos Limnios

N. Balakrishnan

Waltraud Kahle

Catherine Huber-Carol



William Q. Meeker — Career and Accomplishments

William Meeker received his B.S. degree in industrial management from Clarkson
College of Technology in 1972 and M.S. degree in operations research and Ph.D.
degree in administrative and engineering systems, both from Union College (Schenec-
tady, New York) in 1973 and 1975, respectively. Soon after getting his Ph.D., he joined
as an assistant professor in the Department of Statistics at Iowa State University, Ames.
After getting promoted to the ranks of associate professor and professor in 1978 and
1981, respectively, he was appointed there as a distinguished professor of liberal arts
and sciences in 1996, and he has been there in this position since. During this period,
he also held visiting positions at Global Research Center of General Electric Company
(Schenectady, New York), Quality Theory and Systems Department of Bell Laborato-
ries (Holmdel, New Jersey), Louisiana State University (Baton Rouge, Louisiana), and
University of Waterloo (Waterloo, Ontario, Canada). He is also a faculty affiliate at
Los Alamos National Laboratory (Nevada) since 1999.

At Towa State University, William Meeker has made invaluable contributions. Since
1989, he has been a principal investigator at the Center for Nondestructive Evaluation.
He excelled in teaching a wide array of courses and in fact received the Iowa State
University Teaching Excellence Award in 1989 and 1991 for his efforts. He has guided
71 M.S. projects and 11 Ph.D. dissertations and is supervising six graduate students
at present.

William Meeker has provided distinguished service to the statistical community
at large by his activities in various capacities for professional societies. These include
secretary-treasurer of ASA Business and Economics Section (1981-1982), member of
Advisory Board of ASA Section on Physical and Engineering Sciences (1984-1986),
member of ASA Committee on Publications (1987-1989), member of ASA Ad Hoc
Committee for Journal of Computational and Graphical Statistics (1987-1990), presi-
dent of the Iowa Chapter of ASA (1989-1991), chair of the IMS Committee on Statis-
tical Tables (1990-1994), member of ASQC Publications Management Board (1991~
1993), chair of Technometrics Management Committee (1991-1993), COPSS visiting
lecturer (1991-1995), member of ASA Journals Management Comumittee (1992-1993),
representative of lowa Chapter to ASA Council of Chapters (1995-1997), member of
the ISI Committee for Statistics in Business and Industry (1997-2005), member of
NSF SCREMS Proposal Review Panel (1998, 2005), program chair of Spring Research
Conference (1999), member of ASA Fellows Committee (2001-2003), member of NSF
Statistics Research Proposal Review Panel (2001), member of NSF CAREER Proposal
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Review Panel (2002). member of NRC Panel on Operational Test Design and Evalua-
tion of the Interim Armored Vehicle (2001-2003). chair of ASA Task Force on Journals
Marketing (2003), member of ASA Task Force on Electronic Publications (2002-2004),
member of ASA Publications Committee (1998-2002), chair of ASA Publications Com-
mittee (2003-2006), and member of NSF Research Experiences for Undergraduates
Proposal Review Panel (20006).

In addition, William Meeker has provided tremendous service to many research
journals in various capacities. Included in this list are associate editor of Techno-
metrics (1979-1986), editor of Technometrics (1987 -1989). editorial board member of
Selected Tables in Mathematical Statistics (1981-1989). co-editor of Selected Tables in
Mathemyditical  Statistics (1990-1994). editorial board member of International
Statistical Review (1995 -1999). editorial board member of Lifetime Data Analysis
(2001-2009). advisory editor of Quality Technology & Quality Management (2003
2009). and guest editor of Journal of Statistical Planning and Inference Special Issue
on Accelerated Testing (JSPI, 2009).

William Meeker has received numerous distinctions and awards throughout his
career. He has been elected a fellow of the American Statistical Association and the
American Society for Quality, and an elected member of the International Statistical
Institute. Some other notable awards include ASA Outstanding Statistical Application
(2001). Frank Wilcoxon Prize for the best practical application paper in Technometrics
(1987, 1995, 1999), W.J. Youden Prize for the best expository paper in Technometrics
(1996, 1998, 1999, 2002), William G. Hunter Award from the Statistics Division of the
ASQ (2003). and ASQ Shewhart Nedal (2006). Moreover. his book Statistical Methods
for Reliability (co-authored with L. Escobar), published in 1998 by John Wiley & Sons,
received the Professional /Scholarly Publishing Division of the Association of American
Publishers Award for Excellence and Innovation in Engineering.

William Meeker. through his pioneering and phenomenal research in the area of reli-
ability over the last 35 years, has influenced deeply the trend of research in this area and
has provided guidance, inspiration, and encouragement to numerous young researchers.
For his exemplary career and immense contributions, he was chosen “Statistician of the
Year” in 2006 by the Chicago Chapter of the ASA. It is our sincere hope and wish that
he will continue his contributions to the area of reliability and the statistical profession
in general with renewed vigor and energy.

This volume includes a number of chapters on the topics of degradation and accel-
erated testing written by experts who know and appreciate William Meeker and all his
contributions!

Books and Booklets

1. Meeker, W.Q., Cornwell, L., and Aroian, L.A. (1981). The Product of Two Nor-
mally Distributed Random Variables. Volume 7 of Selected Tables in Mathematical
Statistics. Providence, Rhode Island: American Mathematical Society.

2. Meeker, W.QQ.. and Hahn, G.J. (1985), How To Plan An Accelerated Life Tests
Some Practical Guidelines. Volume 10 in the American Society for Quality Control
Basic References in Quality Control: Statistical Techniques. Milwaukee. Wisconsin:
American Society for Quality Control.
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Hahn. G.J.. and Meecker, W.Q. (1991). Statistical Intervals: A Guide for Practi-
tioners. New York: John Wiley and Sons.

Meeker, W.Q).. and Escobar, L.A. (1998). Statistical Methods for Reliability Data.
New York: John Wiley and Sons.

Book Chapters

L.

()

9.

10.

11.

Meeker, W.QQ. (1979). Nites Rest Inc. A Box-Jenkins Time Series Analysis Case
Study. Chapter 12 in Forecasting. Time Series, and Regression: An Applied Ap-
proach. edited by Bruce L. Bowerman and Richard T. O’Connell. Duxbury Press.
North Scituate, MA.

Meeker, W.Q., and Escobar, L.A. (1994). Maximum Likelihood Methods for Fit-
ting Parametric Statistical Models to Censored and Truncated Data. Chapter 8
in Probabilistic and Statistical Methods in the Physical Sciences, edited by Joln
Stanford and Stephen Vardeman, New York: Academic Press.

Meeker, W.Q., and Escobar, L.A. (1999), Accelerated Life Tests: Concepts and
Data Analysis. Chapter 10 in A Systems Approach to Service Life Prediction of
Organic Coatings, edited by D.R. Bauer and J.W. Martin, Washington: American
Chemical Society.

Meeker, W.Q., Escobar, L.A., Doganaksoy, N., and Hahn, G.J. (1999), Reliability
Concepts and Data Analysis. Section 48 in the Juran’s Handbook on Quality, 5th
Edition, edited by J. M. Juran and A. B. Godfrey, New York: McGraw Hill.

. Meeker, W.Q., Escobar, L.A., and Chan, V. (2002), Using Accelerated Tests to

Predict Service Life in Highly-Variable Environments. Chapter 19 in Service Life
Prediction Methodology and Metrologies, edited by J. W. Martin and D.R. Bauer,
Washington: American Chemical Society.

i. Meeker, W.Q)., Escobar, L.A., and Zayac. S.A. (2003), Use of Sensitivity Analysis

to Assess the Effect of Model Uncertainty in Analyzing Accelerated Life Test Data.
Chapter 6 in Case Studies in Reliability and Maintenance. edited by W.R. Blischke
and D.N.P. Murthy, New York: John Wiley & Sons.

Meeker, W.Q)., and Escobar, L.A. (2003). Use of Truncated Regression Methods
to Estimate the Shelf Life of a Product from Incomplete Historical Data. Chapter
12 in Case Studies in Reliability and Maintenance. edited by W.R. Blischke and
D.N.P.. Murthy, New York: John Wiley & Souns.

Doganaksoy, N., Hahn, G.J., and Meeker. W.Q). (2005), Assuring Product Reliabil-
ity and Safety, a chapter in Statistics - A Guide to the Unknown. 4th Edition, edited
by Roxy Peck and others, Brooks-Cole and the American Statistical Association.
Pascual, F.G., Meeker, W.Q., and Escobar, L.A. (2006). Accelerated Life Test
Models and Data Analysis. Chapter 19 in Handbook for Engineering Statistics,
New York: Springer.

Gu, X., Stanley, D., Byrd, W., Dickens, B., Vaca-Trigo, L., Meeker, W. Q.. Nguyen.
Chin. J., and Martin, J. (2009), Linking Accelerated Laboratory Test with Outdoor
Performance Results for a Model Epoxy Coating System. In Service Life Prediction
of Polymeric Materials, edited by Jonathan Martin. Rose A. Ryntz, Joannie Chin,
Ray A. Dickie, New York: Springer.

Vaca-Trigo, 1., and Meeker, W.Q. (2009). A Statistical Model for Linking Field and
Laboratory Exposure Results for a Model Coating. In Service Life Prediction of
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Polymeric Materials, edited by Jonathan Martin, Rose A. Ryntz, Joannie Chin,
Ray A. Dickie, New York: Springer.

Refereed Publications

9.

10.

11.

12.

13.

14.

15.

16.

. Meeker, W., Hahn, G., and Feder, P. (1975), A Computer Program for Evaluat-

ing and Comparing Experimental Designs and Some Applications. The American
Statistician, 29, No. 1, 60-64.

. Meeker, W.Q., and Nelson, W. (1975), Optimum Accelerated Life Tests for Weibull

and Extreme Value Distributions. IEEE Transactions on Reliability, 24, No. 5,
321-332.

Meeker, W.Q., and Nelson, W. (1976), Weibull Percentile Estimates and Confidence
Limits from Singly Censored Data by Maximum Likelihood. IEEFE Transactions on
Reliability, 25, No. 11, 20-24.

Hahn, G., Meeker, W.Q., and Feder, P. (1976), The Evaluation and Comparison
of Experimental Designs for Fitting Regression Relationships. Journal of Quality
Technology, 8, No. 3, 140-157.

Kamen, A., Schmee, J., and Meeker, W.Q. (1976), Propriety of Using Percentages
in Reporting Anticariogenic Studies. Journal of Dental Research, 55, No. 4, 703.

5. Meeker, W.Q., and Nelson, W. (1976), Tables for the Weibull and Extreme Value

Distributions. The Relia-Com Review, 1, No. 3, 1-5.

Meeker, W.Q., Hahn, G.J., and Feder, P.I. (1977), New Bias Evaluation Features of
EXPLOR-A Program for Assessing Experimental Design Properties. The American
Statistician, 31, No. 2, 95-96.

Meeker, W.Q., and Hahn, G.J. (1977), Asymptotically Optimum Over-Stress Tests
to Estimate the Survival Probability at a Condition with a Low Expected Failure
Probability (with discussion). Technometrics, 19, No. 4, 381-399.

Meeker, W.Q., and Nelson, W. (1977), Confidence Limits for the Weibull Distribu-
tion from Censored Data. Technometrics, 19, No. 4, 473-476.

Hahn, G.J., Feder, P.I., and Meeker, W.Q. (1978), Evaluating the Effect of Incorrect
Specification of a Regression Model, Part I: Basic Concepts and Example. Journal
of Quality Technology, 10, No. 2, 61-72.

Meeker, W.Q. (1978), Sequential Tests of Independence for 2x2 Contingency Tables.
Biometrika, 65, No. 1, 85-90.

Nelson, W., and Meeker, W.Q. (1978), Theory for Optimum Accelerated Life
Tests for the Weibull and Extreme Value Distributions. Technometrics, 20, No. 2,
171-177.

Hahn, G.J., Feder, P.1., and Meeker, W.Q. (1978), Evaluating the Effect of Incorrect
Specification of a Regression Model, Part II: Further Example and Discussion.
Journal of Quality Technology, 10, No. 3, 93-98.

Meeker, W.Q. (1978), TSERIES—-A User-Oriented Computer Program for Time
Series Analysis. American Statistician, 32, No. 3, 111-112.

Meeker, W.Q., and Hahn, G.J. (1978), A Comparison of Accelerated Test Plans
to Estimate the Survival Probability at a Design Stress. Technometrics, 10, No. 3,
245-247.

Meeker, W.Q., and Hahn, G.J. (1980), Prediction Intervals for the Ratios of Nor-
mal Distribution Sample Variances and Exponential Distribution Sample Means.
Technometrics, 22, No. 3, 357-366.
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26.
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30.

31.
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Meeker, W.Q. (1981), A Conditional Sequential Test for the Equality of Two Bi-
nomial Proportions. Applied Statistics, 30, No. 2, 109-115.

Meeker, W.Q., and Duke, S.D. (1981), CENSOR-A User-Oriented Computer Pro-
gram for Life Data Analysis. The American Statistician, 35, No. 2, 112.

Hahn, G.J., and Meeker, W.Q. (1982), Pitfalls and Practical Considerations in
Product Life Analysis, Part 1: Basic Concepts and Dangers of Extrapolation. Jour-
nal of Quality Technology, 14, No. 3, 144-152.

Hahn, G.J., and Meeker, W.Q. (1982), Pitfalls and Practical Considerations in
Product Life Analysis, Part 2: Mixtures of Product Populations and More General
Models. Journal of Quality Technology, 14, No. 4, 177-185.

Meeker, W.Q., and Hahn, G.J. (1982), Sample Sizes for Prediction Intervals. Jour-
nal of Quality Technology, 14, No. 4, 201-206.

. Meeker, W.Q. (1984), A Comparison of Accelerated Life Test Plans for Weibull and

Lognormal Distributions and Type I Censored Data. Technometrics, 26, 157-171.

. Hahn, G.J., and Meeker, W.QQ. (1984), An Engineer’s Guide to Books on Statistics

and Data Analysis. Journal of Quality Technology, 16, No. 3, 196-218.

. Escobar, L.A., and Meeker, W.Q. (1986), Optimum Accelerated Life Tests with

Type II Censored Data. Journal of Statistical Computation and Simulation, 23,
273-297.

. Escobar, L.A., and Meeker, W.Q. (1986), Elements of the Fisher Information Ma-

trix for the Smallest Extreme Value Distribution and Censored Data. Applied
Statistics, 35, 80-86.

Meeker, W.QQ. (1986), Planning Life Tests in which Units are Periodically Inspected
for Failure. IEEE Transactions on Reliability, 35, 571-578.

Meeker, W.Q. (1987) Limited Failure Population Life Tests: Application to Inte-
grated Circuit Reliability. Technometrics, 29, 151-165.

Ostrouchov, G., and Meeker, W.Q. (1988), Accuracy of Approximate Confidence
Bounds from Interval Censored Weibull and Lognormal Data. Journal of Statistical
Computation and Simulation, 29, 43-76.

Vander Weil S., and Meeker, W.Q. (1990), Accuracy of Approximate Confidence
Bounds Using Censored Weibull Regression Data from Accelerated Life Tests. IEEE
Transactions on Reliability, 39, 346-351.

Weston, S.A., and Meeker, W.Q. (1991), Coverage Probabilities of Nonparamet-
ric Simultaneous Confidence Bands for a Survival Function. Journal of Statistical
Computation and Simulation, 32, 83-97.

Meeker, W.Q., Escobar, L.A., and Hill, D.A. (1992), Sample Sizes for Estimating
the Weibull Distribution Hazard Function from Censored Samples. IEEE Transac-
tions on Reliability, 41, 133-138.

Escobar, L.A., and Meeker, W.Q. (1992), Assessing Local Influence in Regression
Analysis with Censored Data. Biometrics, 48, 507-528.

Kernan, W.J., and Meeker, W.Q. (1992), A Statistical Test to Assess Changes in
Spontaneous Behavior of Rats Observed with a Computer Recognition System.
Journal of Biopharmaceutical Statistics, 2, 115-135.

Hahn, G.J., and Meeker, W.Q. (1993) The Assumptions of Statistical Inference.
The American Statistician, 47, 1-11.

. Lu, C.J., and Meeker, W.Q. (1993), Using Degradation Measures to Estimate a

Time-to-Failure Distribution. Technometrics, 35, 161-174.
Meeker, W.Q., and Escobar, L.A. (1993), A Review of Recent Research and Current
Issues in Accelerated Testing. International Statistical Review, 61, 147-168.



XXIV  William Q). Meeker - Career and Accomplishments

37.

38.

39.

40.

41.

43.

44.

46.

47.

48.

49.

Arnold, B.C.. Beaver, R., Groeneveld, R.A., and Meeker, W.Q. (1993), The Non-
truncated Marginal of a Truncated Bivariate Normal Distribution. Psychometrika,
58, 471 -488.

Meecker, W.Q., and Escobar, L.A. (1994), An Algorithm to Compute the cdf of
the Product of Two Normal Random Variables. Communications in Statistics, 23,
271-280.

Meeter, C.A., and Meeker, W.Q. (1994), Optimum Accelerated Life Tests with
Nonconstant Scale Parameter. Technometrics, 36, 71-83.

Escobar, L.A., and Meeker, W.QQ. (1994), Fisher Information Matrix for the Ex-
treme Value, Normal, and Logistic Distributions and Censored Data. Applied Statis-
tics, 43, H33-540.

Garrigoux, C.G., and Meeker, W.Q. (1994), A Reliability Model for Planning In-
Service Inspections for Components Subject to Degradation Failure. Pakistan Jour-
nal of Statistics, 10, T9-98.

2. Garrigoux, C.G., and Meeker, W.Q. (1995), Assessing the Effect of In-Service In-

spections on the Reliability of Degrading Components. In: Recent Advances in
Life-Testing and Reliability. N. Balakrishnan (Editor). CRC Press, Boca Raton.
Meeker, W.Q)., and LuValle, N..J. (1995), An Accelerated Life Test Model Based
on Reliability Kinetics. Technometrics, 37, 133-146.

Meeker, W.QQ., and Escobar, L.A. (1995), Teaching About Approximate Confidence
Regions Based on Maximum Likelihood Estimation. The American Statistician, 49,
48-53.

. Meeker, W.Q., and Hamada, M. (1995), Statistical Tools for the Rapid Develop-

ment & Evaluation of High-Reliability Products. IEEE Transactions on Reliability,
44, 187-198.

Moore, D.S., Cobb, G.W., Gartield, .J.. and Meecker, W.Q. (1995), Statistics Edu-
cation Fin de Siecle. The American Statistician, 49, 250-260.

Escobar, L.A., and Meeker, W.Q. (1995), Planning Accelerated Life Tests with Two
or More Factors. Technometrics, 37, 411-427.

Olin, B.D., and Meeker, W.Q., (1996), Applications of Statistics in Nondestructive
Evaluation (with discussion). Technometrics, 38, 95-112.

Cannon, A.R., and Meecker, W.QQ. (1996), Statistical Tests for Signals in Categorical
Temporal Data. Biometrical Journal, 38, 39-59.

. Lu, C.J., Meeker, W.Q.. and Escobar, L.A. (1996), A Comparison of Degradation

and Failure-Time Analysis Methods of Estimating a Time-to-Failure Distribution.
Statistica Sinica, 6, 531-546.

. Marasinghe, M., Meeker, W.Q)., Cook, D., and Shin, T. (1996), Using Graphics and

Simulation to Teach Statistical Concepts. American Statistician, 50, 342-351.

. Field, D., and Meeker, W.Q. (1996), Optimizing Product Design Based on Time

to Failure Distributions. Quality and Reliability Engineering International, 12,
429-438.

Pascual, F.G., and Meeker, W.Q. (1997), Regression Analysis of Fatigue Data with
Runouts Based on a Model with Nonconstant Standard Deviation and a Fatigue
Limit Parameter. Journal of Testing and Evaluation, 25, 292-301.

. Liu, S., Lu, J.C.. Kolpin, D.W., and Meeker, W.Q. (1997), Analysis of Environ-

mental Data with Censored Observations. Environmental Science and Technology.
31, 3358 -3362.
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. Escobar, L.A., and Meeker, W.Q. (1998). The Asymptotic Covariance Matrix

for Maximum Likelihood Estimators with Models based on Location-Scale Dis-
tributions Involving Censoring, Truncation, and Explanatory Variables. Statistica
Sinica, 8, 221-237.

i. Sarkar, P., and Meeker, W.Q. (1998), A Bayesian On-Line Change Detection Al-

gorithm with Process Monitoring Applications. Quality Engineering. 10, 539-549.
Meeker, W.Q).., Escobar, L.A. | and Lu. C.J. (1998), Accelerated Degradation Tests:
Modeling and Analysis. Technometrics, 40, 89-99.

Meeker, W.Q., and Escobar, L.A. (1998), Pitfalls of Accelerated Testing. IEEE
Transactions on Reliability, 47, 114-118.

. Pascual, F.G., and Meeker, W.QQ. (1998), Planning Life Tests with a Limited Num-

ber of Test Positions. Journal of Testing and Evaluation, 26, 434-443.

Escobar, L.A., and Meeker, W.Q. (1999). Statistical Prediction Based on Censored
Life Data. Technometrics, 41, 113-124.

Hahn, G.J., Doganaksoy, N., and Meeker. W.Q. (1999). Reliability Improvement.
Quality Progress, 32, 133-139.

. Pascual, F.G.. and Meeker. W.Q. (1999), Estimating Fatigue Curves with the Ran-

dom Fatigue-Limit Model (with discussion). Technometrics, 41, 277-302.

Chan, V.. and Meeker W.Q. (1999), A Failure-Time Model for Infant Nortality
and Wearout Failure Modes. IEEE Transactions on Reliability, 48, 678-682.
Doganaksoy, N., Hahn, G.J., and Meeker, W.Q. (2000), Product Life Analysis: A
Case Study. Quality Progress, 33, 115-122.

Jeng, S.L., and Meecker W.Q. (2000), Comparisons of Weibull Distribution Approx-
imate Confidence Intervals Procedures for Type I Censored Data. Technometrics.
42, 135-148.

Escobar, L.A., and Meeker, W.Q. (2001), A Note on the Asymptotic Equivalence
of the Fisher Information Matrices for Type I and Type II Censored Data from
Location—-Scale Families. Communications in Statistics, 30, 2211-2225.

Jeng, S.L., and Meeker W.Q. (2001), Parametric Simultaneous Confidence Bands
for Cumulative Distributions from Censored Data. Technometrics, 43, 450-461.
Meeker, W.Q).. Doganaksoy, N., and Hahn, G.J. (2001), Using Degradation Data
for Product Reliability Analysis. Quality Progress, 34, 60-65.

Meeker, W.Q)., and Escobar, L.A. (2002), Software for Reliability Data Analysis
and Test Planning. Brazilian Journal of Statistics, 15, 169-200.

Nordman, D.. and Meeker, W.Q. (2002). Weibull Prediction Intervals for a Future
Number of Failures. Technometrics, 44, 15-23.

Doganaksoy, N.. Hahn, G.J.. and Meeker, W.Q. (2002), Reliability Analysis by
Failure Mode. Quality Progress, 35, 47-52.

Wu, H., and Meeker, W.Q. (2002), Early Detection of Reliability Problems Using
Information from Warranty Data Bases. Technometrics, 44, 120-133.
Doganaksoy, N., Hahn, G.J., and Meeker. W.Q. (2003). Speedier Reliability Anal-
vsis. Quality Progress. 36, 58-G4.

. Escobar, L.A., Meeker, W.QQ., Kugler, D.L., and Kramer, L.L. (2003), Acceler-

ated Destructive Degradation Tests: Data, Models, and Analysis. In: Mathematical
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