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Q.No.2:- (9+6=15 points) 

(a) Given the nine sample values from a normal distribution with mean 𝜇 and variance 4. Find the best 

critical region for testing 𝐻0: 𝜇 = 4 against 𝐻1: 𝜇 > 4 of size 0.005. Give your decision if the sample 

values are 4.5, 6.5, 3.8, 4.2, 7.7, 8.5, 9.4, 5.3, 3.9.  
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(b) Is the test derived in part (a) uniformly most powerful unbiased (UMPU) test? Why? Justify your 

answer. 
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Q.No.3:- (8+2 = 10 points)  

(a) Find Bayes estimator of the single parameter 𝜃 of the Poisson distribution (𝑓(𝑥; 𝜃) =
𝑒−𝜃𝜃𝑥

𝑥!
 for 𝑥 =

0, 1, 2, … … , 𝑛) when it is known that the prior distribution of 𝜃 is gamma distribution (𝑔(𝜃) =
𝛽𝛼

Γ𝛼
𝜃𝛼−1𝑒−𝛽𝜃 for 0 ≤ 𝜃 ≤ ∞). 
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 (b) Suppose that the hyper-parameters of the prior distribution are 𝛼 = 3 and 𝛽 = 1. If we observe a 

sample of size 20 and the sample mean (𝑌̅) is equal to 2.7, the estimate 𝜃 using the estimator derived in 

part (a). 
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Q.No.4:- (5+4+3+3 = 15 points) Let 𝑌1, 𝑌2, … … , 𝑌𝑛 be a random sample from the Poisson distribution 

with mean 𝜆.  

(a) Find the MLE (𝜆̂) for 𝜆. 
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(b) Find the expected value and variance of 𝜆̂. 
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(c) Show that the estimator in part (a) is consistent for 𝜆.  
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(d) What is the MLE for 𝑒−𝜆? How? Justify your answer. 
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With Best Wishes 


