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Abstract

For high-reliability products, degradation analysis is a commonly used tool to predict
the product's lifetime. Therein, the gamma process (GP) model is most widely utilized
degradation model to fit the monotonic degradation path. However, as the monotonic
degradation path appears some zero-increment cases, it causes that the GP model can’t
be adopt to implement the degradation analysis. Thus, in this work, we propose an
nondecreasing gamma process (NGP) model incorporated the mixture probability
distribution to deal with the zero-increment degradation data. Moreover, we observe
that the degree of decay is usually violent with experiment time, such that we consider
the probability of occurrence of zero-increment should be highly related to the
experiment time. Hence, we further extend the NGP model to propose the non-
homogeneously nondecreasing gamma process (NNGP) model by assuming the
probability of occurrence of zero-increment to be a function of experiment time. The
simulation studies are carried out to verify our proposed NGP and NNGP models.
Finally, the results of real data example further reveal that our methodologies are
feasible and the corresponding reliability predictions are quite precise.
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