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摘要 Abstract:  

Degradation analysis has become the most important technique and 

efficient method for developing statistical models of highly reliable products. 

When there are measurement errors in monotonic degradation paths, the 

assumption of the non-monotonic model can lead to contradictions between 

physical/chemical mechanisms and statistical/engineering explanations. To 

settle the contradiction, this study presents an independent increment 

degradation-based process that simultaneously considers the unit-to-unit 

variability, within-unit variability, and measurement error in the 

degradation data. To estimate the model parameters, we use a quasi-Monte 

Carlo approach to overcome high-dimensional integrals of the likelihood 

function, in addition to providing a model-checking procedure to assess the 

validity of model assumptions. Some case studies are performed to 

demonstrate the flexibility and applicability of the proposed models. 
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