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I. Introduction

Y = U + H, with Y : failure time, U : defect appearance time, H : delay time.

We seek to minimise  and .

Fischer ISIPTA 2023



Fischer ISIPTA 2023



II. Virtual case study

Pump where one defect progressively deteriorates into a failure.

, 

However, the enterprise only knows that 

8 samples of failure times .

Sizes of the samples : . 
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Let  be the optimal inspection period minimising D1(T) knowing 

 is the optimal inspection period minimising D1(T) based on sample S.

The enterprise will use this type of pumps in 6 factories for a period equal
to t = 4 years of operational time.

Consequently, it is interesting to consider the quantities 

Suboptimality of the decision based on sample S. 
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III. Frequentist approach 

Maximise the likelihood .

Poor decisions for small sample sizes ! 
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IV. Precise Bayesian approach 

,  .

 with a uniform prior. 
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  and 

are minimised with respect to T.

Comparison with the frequentist approach
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IV. Imprecise Bayesian approach 

 : prior uniform with respect to 

 : prior uniform with respect to 

: prior uniform with respect to 

: prior uniform with respect to 
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Posteriors
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V. Discussion and conclusions

Both frequentism and precise Bayesianism lead to poor decisions for small sample 
sizes.

Precise Bayesians could realise that by seeing that  is very large when there 
are few data.

Unfortunately, precise Bayesianism only consider the expected value while making 
decisions.

Imprecise Bayesianism is an improvement in that a lack of data corresponds to large 
decision intervals whereas plenty of data lead to small decision intervals. 

It would be worthwhile to extend the imprecise Bayesian approach to (much) more 
complex delay time models in maintenance !  
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