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Q.1(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be an i.i.d. random sample from a 𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙(𝑘, 𝑝) distribution where both 𝑘 

and 𝑝 are unknown. Find the method of moments estimator of 𝑘 and 𝑝.  
[4] CO1 

Q.1(b) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be i.i.d. 𝑃𝑜𝑖𝑠𝑠𝑜𝑛(𝜃), 𝜃 ∈ [1, ∞). Find the Maximum Likelihood Estimator of 
𝜃. 

[6] CO2 

    
    

Q.2(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡  be i.i.d. 𝑁(𝜃, 𝜎ଶ) where both 𝜃  and 𝜎ଶ  are unknown. Find the Maximum 
Likelihood Estimator of 𝜃 and 𝜎ଶ. Are both estimators sufficient? Are they minimal sufficient? 

[10] CO5 

    
    

Q.3(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡  be i.i.d. 𝐵𝑒𝑟𝑛𝑜𝑢𝑙𝑙𝑖(𝑝) . Show that the variance of 𝑋ത =
ଵ

௡
∑ 𝑋௜

௡
௜ୀଵ  attains 

Cramer-Rao lower bound. 

[4] CO1 

Q.3(b) Define a conjugate family of distributions. Let 𝑋~𝑁(𝜃, 𝜎ଶ) and suppose the prior on 𝜃 is 
𝑋~𝑁(𝜃, 𝑡ଶ), where 𝜎ଶ, 𝜇, 𝑡ଶ  are all known. Then find the posterior distribution of 𝜃  and 
determine if Normal family of distributions is a conjugate family or not. 

[6] CO2 

    
    

Q.4(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from population having a pdf   
𝑓(𝑥|𝜃) = 𝑒ି(௫ିఏ), 𝜃 ≤ 𝑥 < ∞, −∞ < 𝜃 < ∞ . 

Construct a UMP(𝛼) test for testing 𝐻଴: 𝜃 = 0 against 𝐻௔: 𝜃 ≠ 0, where 𝛼 ∈ (0,1). 

[10] CO3 

    
    

Q.5(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from 𝑁(𝜇, 𝜎ଶ) population. Assuming that 𝜎 = 1 is known 
construct the UMP(0.05) test (critical region) for testing 𝐻଴: 𝜇 = 0 against 𝐻௔: 𝜇 ≠ 0. 

[5] CO4 

Q.5(b) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from 𝑁(𝜇, 𝜎ଶ) population. Assuming that 𝜎 is unknown 
construct the UMP(0.05) test (critical region) for testing 𝐻଴: 𝜇 = 0 against 𝐻௔: 𝜇 ≠ 0. 

[5] CO4 
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