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Interinstitutional Graduate Program in Statistics
(PIPGES) of Federal University of São Carlos with University
of São Paulo promotes seminars groups (temporarily webinars,
due to pandemic issues) of researches involving Probability,
Statistics, Machine Learning etc. Our interest, among other
things, is to stimulate the sharing of knowledge, as well as the
connection between members of the program and researchers
in other institutions.
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MODELING MULTIVARIATE
DEGRADATION PROCESSES WITH
TIME-VARIANT COVARIATES AND
IMPERFECT MAINTENANCE EFFECTS

This paper proposes two types of degradation mod-
els that are suitable for describing multivariate de-
grading systems subject to time-variant covariates
and imperfect maintenance activities. A multi-
variate Wiener process is constructed as a base-
linemodel, on top of which two types of models are
developed to meaningfully characterize the time-
variant covariates and imperfect maintenance ef-
fects. The underlying difference between the two
models lies in the way of capturing the influences
of covariates and maintenance: The first model re-
flects these impacts in the degradation rates/paths
directly, whereas the second one describes the
impacts by modifying the time scales governing
the degradation processes. In each model, two
particular imperfect maintenance models are pre-
sented, which differ in the extent of reduction in
degradation level or virtual age. The two degrada-
tion models are then compared in certain special
cases. The proposed multivariate degradation mod-
els pertain to complex industrial systems whose
health deterioration can be characterized by multi-
ple performance characteristics and can be altered
or affected by maintenance activities and operat-
ing/environmental conditions.
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