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1. Lifetime. A lifetime X of a particular machine is modeled by an exponential distribution with unknown

parameter 0.
I f  t h e p a r a m e t r i z a t i o n i s / ( r l 9 )  : 0 e - 0 ' ,  x ) 0 , 0  ) 0 , t h e M L E e s t i m a t o r f o r d i s 0 u n B : I / X  o n b a s i s

o f  a s a m p l e  X t , . . . , X r .
The lifetimes (in years) of X1 : 5, X2 :6, and Xs : 4 ate observed.
(a) Write down the MLE of 0 for those observations.
Assume now that an expert believes that d should have exponential distribution as well and that, on

average d should be 1/3.
(b) Elicit a prior according to.expert's beliefs.
(c) For the prior in (b), find tbe posterior. Is the problem conjugate?

(d) Find the Bayes estimator Auoo.,, and compare it with the MLE estimator from (a). Discuss.
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