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A Bayesian Perspective

Weadl like to know how reliable and how risky certain situations are, and our
increasing reliance on technology has led to the need for more precise
assessments than ever before. Such precision has resulted in efforts both to
sharpen the notions of risk and reliability, and to quantify them. Quantificationis
required for normative decision-making, especially decisions pertaining to our
safety and wellbeing. Increasingly in recent years Bayesian methods have
become key to such quantifications.

Reliability and Risk provides a comprehensive overview of the mathematical and
statistical aspects of risk and reliability analysis, from a Bayesian perspective.
This book sets out to change the way in which we think about reliability and
survival analysis by casting them in the broader context of decision-making. This
isachieved by:

- Providing abroad coverage of the diverse aspects of reliability, including:
multivariate failure models, dynamic reliability, event history analysis, non-
parametric Bayes, competing risks, co-operative and competing systems, and
signature analysis.

- Covering the essentials of Bayesian statistics and exchangeability, enabling
readers who are unfamiliar with Bayesian inference to benefit from the book.

- Introducing the notion of “composite reliability”, or the collective reliability of
apopulation of items.

- Discussing the relationship between notions of reliability and survival analysis
and econometrics and financial risk.

Reliability and Risk can most profitably be used by practitioners and research
workersin reliability and survivability as a source of information, reference, and
open problems. It can also form the basis of a graduate level coursein reliability
and risk analysis for studentsin statistics, biostatistics, engineering (industrial,
nuclear, systems), operations research, and other mathematically oriented
scientists, wherein the instructor could supplement the material with examples
and problems.
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We all like to know how reliable and how risky certain situations are, and our increasing reliance on
technology has led to the need for more precise assessments than ever before. Such precision has resulted in
efforts both to sharpen the notions of risk and reliability, and to quantify them. Quantification is required for
normative decision-making, especialy decisions pertaining to our safety and wellbeing. Increasingly in
recent years Bayesian methods have become key to such quantifications.

Reliability and Risk provides a comprehensive overview of the mathematical and statistical aspects of risk
and reliability analysis, from a Bayesian perspective. This book sets out to change the way in which we think
about reliability and survival analysis by casting them in the broader context of decision-making. Thisis
achieved by:

- Providing a broad coverage of the diverse aspects of reliability, including: multivariate failure models,
dynamic reliability, event history analysis, non-parametric Bayes, competing risks, co-operative and
competing systems, and signature analysis.

- Covering the essentials of Bayesian statistics and exchangeability, enabling readers who are unfamiliar
with Bayesian inference to benefit from the book.

- Introducing the notion of “composite reliability”, or the collective reliability of a population of items.

- Discussing the relationship between notions of reliability and survival analysis and econometrics and
financial risk.

Reliability and Risk can most profitably be used by practitioners and research workersin reliability and
survivability as a source of information, reference, and open problems. It can also form the basis of a
graduate level coursein reliability and risk analysis for students in statistics, biostatistics, engineering
(industrial, nuclear, systems), operations research, and other mathematically oriented scientists, wherein the
instructor could supplement the material with examples and problems.
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Editorial Review

Review

"The book iswritten by an expert in reliability analysis and it is a very valuable source of information for
mathematical models for reliability problems ... An extensive bibliography concludes the book." (Stat
Papers, 2011)

"Asthe author mentionsin his preface, the book can be read in several different ways, asatext for a
graduate level course on reliability or as a source book for “information and open problems.” This book has
been ajoy to read for thisreviewer." (International Statistical Review, August 2008)

"Singpurwalla seemsto be at his best in probabilistic modeling of reality. He has written what must be one of
the first books reliability written from a subjective, Bayesian point of view." (International Statistical
Review, August 2008)

"The material of this book will be most profitable for practitioners and researchersin reliability and
survivability, who will greatly appreciate it as a source of information and open problems." (Mathematical
Reviews, 2008h)

"Thisisavery interesting, provocative, and worthwhile book." (Biometrics, June 2008)

"What | liked most about this book, however, isthe way it blends interesting technical material with
foundational discussion about the nature of uncertainty.” (Biometrics, June 2008)

"The investigation of the theoretical models under consideration in the book isfirst class..." (Law,
Probability and Risk Advance Access, September 2007)

"| feel that | have learned an effective plotting technique from these plots..." (Technometrics, February
2008)

"...acornucopia of probability models and inference methods for different problems...[that] serve asarich
taxonomy that statisticians can use to fit models...works as both an educational tool and as areference.”
(MAA Reviews, March 6, 2007)

From the Back Cover

"Reliability studies lead to problems of how to act and action is best carried out by Bayesian principles. The
author uses these to provide a clear account of the subject that will be of value to both theoreticians and
practitioners.”

—DennisV. Lindley

"Thisisawonderful book—well written, exceptionally wide-ranging in its coverage of reliability and risk
concepts and applications, and coherently focused throughout by its Bayesian perspective.”
—Adrian F. M. Smith, Queen Mary, University of London, UK

“This groundbreaking book should be invaluable to those who wish to understand reliability and survival
analysis from the modern Bayesian perspective.”



—Joseph B. Kadane, Carnegie Mellon University, Pittsburgh, USA

Weall like to know how reliable and how risky certain situations are, and our increasing reliance on
technology has led to the need for more precise assessments than ever before. Such precision has resulted in
efforts both to sharpen the notions of risk and reliability, and to quantify them. Quantification is required for
normative decision-making, especially decisions pertaining to our safety and wellbeing. Increasingly in
recent years Bayesian methods have become key to such quantifications.

Reliability and Risk provides a comprehensive overview of the mathematical and statistical aspects of risk
and reliability analysis, from a Bayesian perspective. This book sets out to change the way in which we think
about reliability and survival analysis by casting them in the broader context of decision-making. Thisis
achieved by:

- Providing a broad coverage of the diverse aspects of reliability, including: multivariate failure models,
dynamic reliability, event history analysis, non-parametric Bayes, competing risks, co-operative and
competing systems, and signature analysis.

- Covering the essentials of Bayesian statistics and exchangeability, enabling readers who are unfamiliar
with Bayesian inference to benefit from the book.

- Introducing the notion of “composite reliability”, or the collective reliability of a population of items.

- Discussing the relationship between notions of reliability and survival analysis and econometrics and
financial risk.

Reliability and Risk can most profitably be used by practitioners and research workersin reliability and
survivability as a source of information, reference, and open problems. It can also form the basis of a
graduate level coursein reliability and risk analysis for students in statistics, biostatistics, engineering
(industrial, nuclear, systems), operations research, and other mathematically oriented scientists, wherein the
instructor could supplement the material with examples and problems.

About the Author

We all like to know how reliable and how risky certain situations are, and our increasing reliance on
technology has led to the need for more precise assessments than ever before. Such precision has resulted in
efforts both to sharpen the notions of risk and reliability, and to quantify them. Quantification is required for
normative decision--making, especially decisions pertaining to our safety and wellbeing. Increasingly in
recent years, particularly with the introduction of MCMC, Bayesian methods have become key to such
guantifications. Reliability and Risk provides a comprehensive overview of the mathematical and statistical
aspects of risk and reliability analysis, from a Bayesian perspective. This book sets out to change the way in
which we think about reliability and survival analysis by casting them in the broader context of risk analysis.
Thisis achieved by: * Providing a broad coverage of the diverse aspects of reliability, including: multivariate
failure models, dynamic reliability, event history analysis, non--parametric Bayes, competing risks, co--
operative and competing systems, and signature analysis. * Covering the essentials of Bayesian statistics and
exchangeability, enabling readers who are unfamiliar with Bayesian inference to benefit from the book. *
Introducing the notion of "composite reliability", or the collective reliability of a population of items. *
Discussing the relationship between notions of reliability and survival analysis and econometrics and
financial risk. * Featuring numerous worked examples, applications and case studies using real data from the
author's experience. Reliability and Risk can most profitably be used by practitioners and research workersin
reliability and survivability as a source of information, reference, and open problems. It can also form the
basis of agraduate level coursein reliability and risk analysis for studentsin statistics, biostatistics,
engineering (industrial, nuclear, systems), operations research, and other mathematically oriented scientists,
wherein the instructor could supplement the material with examples and problems. "Reliability studies lead



to problems of how to act and action is best carried out by Bayesian principles. The author uses these to
provide a clear account of the subject that will be of value to both theoreticians and practitioners." -- Dennis
V. Lindley "Thisisawonderful book -- well written, exceptionally wide--ranging in its coverage of
reliability and risk concepts and applications, and coherently focused throughout by its Bayesian
perspective." -- Adrian F. M. Smith, Queen Mary, University of London, UK "This groundbreaking book
should be invaluable to those who wish to understand reliability and survival analysis from the modern
Bayesian perspective." -- Joseph B. Kadane, Carnegie Mellon University, Pittsburgh, USA

Users Review
From reader reviews:
Matthew Segal:

Do you have favorite book? Should you have, what is your favorite's book? Publication is very important
thing for usto find out everything in the world. Each reserve has different aim or even goal; it means that
guide has different type. Some people truly feel enjoy to spend their a chance to read a book. These are
reading whatever they consider because their hobby will be reading a book. Consider the person who don't
like reading through a book? Sometime, man feel need book whenever they found difficult problem or
perhaps exercise. Well, probably you will want this Reliability and Risk: A Bayesian Perspective.

Steve Garcia:

In this eraglobalization it isimportant to someone to acquire information. The information will make
professionals understand the condition of the world. The fitness of the world makes the information better to
share. You can find alot of sourcesto get information example: internet, paper, book, and soon. Y ou will
observe that now, alot of publisher that will print many kinds of book. Often the book that recommended to
your account is Reliability and Risk: A Bayesian Perspective this e-book consist alot of the information in
the condition of thisworld now. This particular book was represented how do the world has grown up. The
terminology styles that writer use to explain it is easy to understand. The particular writer made some study
when he makes this book. That's why this book acceptable all of you.

Tammy Pursell:

Isit anindividual who having spare time then spend it whole day by simply watching television programs or
just lying on the bed? Do you need something totally new? This Reliability and Risk: A Bayesian
Perspective can be the solution, oh how comes? It's a book you know. Y ou are so out of date, spending your
gpare time by reading in this new erais common not a nerd activity. So what these books have than the
others?

Jamie Ault:

Don't be worry should you be afraid that this book will certainly filled the space in your house, you can have
it in e-book method, more simple and reachable. This Reliability and Risk: A Bayesian Perspective can give
you alot of friends because by you checking out this one book you have point that they don't and make a



person more like an interesting person. This specific book can be one of one step for you to get success. This
book offer you information that probably your friend doesn't realize, by knowing more than different make
you to be great persons. So , why hesitate? We should have Reliability and Risk: A Bayesian Perspective.
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