
EXERCISE SESSION 4 

ESTIMATION OF RELIABILITY PARAMETERS 

 

 

 

EXERCISE 1 (Inspired from Green Book, Exercise 9.4) 
 

The failure time of a new type of industrial filter is an exponential random variable having an 

unknown value λ. A group of twenty filters are being monitored and, at present, their failure times 

are (in weeks): 
 

1.2, 1.8*, 2.2, 4.1, 5.6, 8.4, 11.8*, 13.4*, 16.2, 21.7, 29*, 41, 42*, 42.4*, 49.3, 60.5, 61*, 94, 98, 99.2*, 
 

where an * next to the data means that the filter is still working, whereas an unstarred data point 

means that the filter failed at that time. 

 

1. What is the maximum likelihood estimate 
MLÊ  of λ. 

2. What is the 90% two-sided confidence interval of λ. 

 

 

EXERCISE 2 (Green Book, Exercise 9.9) 
 

The number of defective rivets, D, on an airplane wing can be assumed to have a Poisson distribution 

with parameter  , i.e., 
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A random sample of n wings is observed and (𝑑1, 𝑑2, … , 𝑑𝑛 ) defective rivets are found. 

1. What is MLÊ , the maximum likelihood estimator of  ? 

2. Is this estimator unbiased? 

3. Find the method-of-moments estimator of  . 

 

 

EXERCISE 3 (Inspired from Green Book, Exercise 9.5) 
 

The time to failure T (years) of a certain item is an exponential random variable with probability 

density function: 
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From prior experience we are led to believe that  is a value of an exponential random variable  

with probability density function: 
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1. Estimate the item reliability at a time t= 1 year.  



2. if we have a sample of 3 item failure times: (t1, t2,t3)=(1;2.8;2.2), find the posterior distribution of 

, the new estimation of the item reliability at time t=1 year and the 95% upper confidence limit 

of 𝜆 (numerical solution of the integral encountered in the percentile computation is not required). 

3. What is the maximum likelihood estimation of 𝜆  and its 95% upper confidence limit using 

Frequentist statistics? 


