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Abstract (1)
Reliability is an engineering discipline that relies heavily on the application of probability and
statistics. Changes in sensor, communications, and storage technologies are changing the
nature of reliability field data. An increasing number of modern systems are being outfitted
with sensors that capture information about how and when and under what environmental
and operating conditions individual systems are being used. In some cases, the
physical/chemical state of critical system components can also be quantified and reported. For
many systems, such information is being downloaded continuously into data farms. In addition,
improvements in computing capabilities and investment in developing physics-based models
for failure provide another important dimension of reliability information. There are many
potential applications for using such data to improve safety and reduce costs but existing
statistical methods for reliability assessment and prediction are inadequate for the tasks. This
talk reviews some particular applications where modern field reliability data are used and
explores some of the opportunities to use modern reliability data to provide stronger
statistical/physical methods that can be used to operate and predict the performance of
systems in the field. We also provide some examples of recent technical developments

designed to be used in such applications and outline remaining challenges.
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Abstract (2)
Especially when facing reliability data with limited information (e.g., a small number of
failures), there are strong motivations for using Bayesian inference methods. These include
the option to use information from physics-of-failure or previous experience with a failure
mode in a particular material to specify an informative prior distribution. Another advantage
is the ability to make statistical inferences without having to rely on specious (when the
number of failures is small) asymptotic theory needed to justify non-Bayesian methods. Users
of non-Bayesian methods are faced with multiple methods of constructing uncertainty
intervals (Wald, likelihood, and various bootstrap methods) that can give substantially
different answers when there is little information in the data. For Bayesian inference, there is
only one method with equal tail probabilities---but it is necessary to provide a prior
distribution to fully specify the model. Much work has been done to find default or objective
prior distributions that will provide inference methods with good (and in some cases exact)
frequentist coverage properties. This paper reviews some of this work and provides, evaluates,
and illustrates principled extensions and adaptations of these methods to the practical realities

of reliability data (e.g., non-trivial censoring).
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