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Many applications in reliability, medicine, sociology, and other fields involve statistical modeling and analysis of data on time to occurrence of some event of interest.  Two types of such data must be distinguished.

· Life data on products, patients, etc., consist of a single time for each population unit, usually the end of life.

· Recurrence data consist of times for any number of repeated events on a population unit, for example, repairs of a product and recurrent disease episodes of a patient.

Both types of time data, often censored, are highly prevalent in industrial reliability applications as well as in biomedical, sociological, and other studies. Most of the reliability literature has been devoted to the modeling and analysis of life data. Statistical software packages that facilitate analysis of such life data are easily within reach and are widely used by practitioners. 

In comparison, analysis of recurrence data is grossly underdeveloped, particularly from a practitioner’s perspective. Data on repeated events have been typically modeled with a parametric stochastic counting process (e.g., homogeneous and nonhomogeneous Poisson processes and renewal processes). These models are often limited to a single system, entail assumptions that are unrealistic or difficult to verify, and require knowledge of advanced topics that severely limit their accessibility by statistically novice practitioners. Few statistical packages facilitate fitting of such models to data on recurring events from a sample of units. As indicated by Ascher and Feingold (1984), it is not at all uncommon that the methods appropriate for life data are incorrectly used to analyze times between system failures. The need for practical models and methods for repairable systems data has gained increased recognition in recent years. The recent book by Rigdon and Basu (2000) provide an excellent exposition of parametric stochastic process models and their applications. Also, some newer statistical reliability books devote a chapter to repair data (Tobias and Trindade, 1995, Meeker and Escobar 1998) with emphasis on data analysis. 

This book provides easy to use nonparametric and graphical tools to analyze different types of recurrence data that are encountered in practice. It is written mainly for practitioners (statisticians and subject experts in reliability, biomedical, sociological, and other applications). The nonparametric Mean Cumulative Function (MCF) for the number (or cost) of events contains most information sought from such data.  Denoted M(t), it is the population mean cumulative cost or number of recurrences up to time t. The book provides a thorough presentation of the nonparametric estimator and confidence limits for MCF for common types of censored recurrence data. The author has been a major contributor to the development of the statistical theory for the nonparametric estimator. The MCF plots are as basic and as informative as probability plots are for life data. Furthermore, the MCF estimator (and plot) applies to cost of recurrences and other "values" of recurrences, an important innovation, whereas most books and literature deal only with counts of recurrences. The book also briefly introduces some regression models (Poisson, Cox) and parametric models. 

There are 8 chapters in the book. The material in Chapters 5 and 6 do not seem to have appeared before.  An overview of the book chapters follows:

· Chapter 1 (Recurrent Events Data and Applications) uses real data to explain various types of censored recurrence data and describes the type of information sought from such data.  These data include repairs of automobile transmission, recurrences of bladder tumors, and births of children to statisticians, which are analyzed repeatedly in later chapters.  This is one of the most important chapters of the book in that it provides much of the motivation for the remainder of the book. This chapter also describes important practical issues that must be resolved in the field of application.

· Chapter 2 (Population Model, MCF, and Basic Concepts) presents the simple and versatile nonparametric model for recurrent events data. 

· Chapter 3 (MCF Estimates for Exact Age Data) presents and illustrates the nonparametric MCF estimator and its interpretation for a sample of units when the recurrence and censoring times are known exactly.  This includes analysis of cost data, as well as the number of recurrences.
· Chapter 4 (MCF Confidence Limits for Exact Age Data) presents and illustrates confidence limits for the MCF estimator of Chapter 3.

· Chapter 5 (MCF Estimate and Limits for Interval Age Data) presents the MCF estimator and confidence limits when the censoring and recurrence data are grouped into intervals. 
· Chapter 6 (Analysis of a Mix of Events) describes methods for analyzing recurrence data with a mix of events such as repair data containing different failure modes. 
· Chapter 7 (Comparison of Samples) presents methods for comparing MCFs from different samples to assess if they differ significantly. 
· Chapter 8 (Survey of Related Topics) provides a brief introduction to related topics such as the Poisson and renewal processes, and the Cox model.

The book is clearly written, to the point, and is easy to read. It is well suited for self-study by practitioners with introductory level background in statistics. The flow of the presentation is logical. Chapter 1 uses several real datasets with different types of recurrence data to motivate the methods and analyses in subsequent chapters. The book contains many real data sets, most of them from authors own applications dealing with industrial products. There are also quite a few other interesting examples from other fields including customer purchase behavior at amazon.com, childbirths to statisticians, and bladder cancer tumor recurrences. All the applications are accompanied by an insightful discussion on practical issues and interpretation of the findings. Most of the methods in the book can be easily implemented in a spreadsheet program. There is also a useful survey of suitable software packages. While the book has an applied orientation (most of the book consists of text, tables and data plots), it is based on sound statistical theory. The assumptions are well explained. Estimators and confidence limits which are approximations are clearly spelled out.

The book can also be used as a supplementary text in a graduate or upper level undergraduate course on reliability. There are problems and discussion questions at the end of each chapter. The bibliography is up to date and contains more than 90 references. The real data sets and practical discussions on the examples will benefit the students. I also expect that this book will motivate new research and development into areas where the existing methods are somewhat crude approximations (e.g., confidence limits for MCF in the case of interval censored recurrence data).  A minor criticism of the book concerns its typesetting.  Some readers may find the small text font, and the even smaller font in some of the tables, annoying.

I highly recommend this book to anyone interested in analysis of recurrence data. 
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