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Abstract: Degradation data provide a useful resource for obtaining reliability information for high reliability
products and systems. In addition to product/system degradation measurements, it is common nowadays to
dynamically record product/system usage and as well as other environmental variables such as load,
temperature and humidity, which we refer to as dynamic covariate information. In this paper, we introduce a
class of models for analyzing degradation data with dynamic covariate information. We use general path
models with individual random effects to describe degradation paths and parametric models to describe the
covariate process. Physically motivated models are proposed to estimate the effects of dynamic covariates on
the degradation process. The unknown parameters in the degradation data model and covariate process
model are estimated by using maximum likelihood. We also describe algorithms for computing the estimate of
the lifetime distribution induced by the proposed degradation path model. The proposed methods are
illustrated with an application for predicting the life of organic paints and coatings in a complicated dynamic
environment (i.e., changing UV spectrum and intensity, temperature, and humidity).
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