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Abstract: As modern products are made more and more reliable, product developers are faced with a
big challenge of evaluating the reliability of such highly reliable products. Accelerated life testing (ALT) is
a powerful tool for speeding up the development process. In this talk, a couple of new methods for
modeling ALT data are introduced. In addition, as technology advances, engineers are able to use multiple
sensors to monitor a system's physical characteristics or performance measures for health assessment.
The sensor measurements or the data after signal processing can be modeled as degradation processes,
and the system is failed when at least one of the degradation processes reaches its pre-determined
threshold. In practice, it is quite common that the degradation processes are not independent and their
parameters are unit-specific and often correlated due to the system’s specific frailties. In the literature,
copulas have been used to model multivariate degradation data, but these models are unable to identify
the inherent mechanism of process correlation. Motivated by a tuner’s accelerated degradation test (ADT),
we propose a multivariate Wiener process model for analyzing multivariate degradation data involving
random effects and process dependency. We develop a parameterized expectation-maximization
algorithm for parameter estimation, establish large sample consistency of the estimators, and propose a
two-stage goodness-of-fit test procedure for model selection. A comprehensive simulation study and a
case study on the tuner’s ADT data are presented to illustrate the capability of the proposed model and
statistical methods. By making use of the proposed methods, the random effects and the inherent process
dependency can be clearly identified for accurate reliability prediction.
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