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   CO BL 
Q.1(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from a distribution with the p.d.f.  

𝑓(𝑥|𝜃) =
𝜃

𝑥ଶ
 ,   0 < 𝜃 < 𝑥 < ∞ 

Then formulate the Maximum Likelihood Estimator and Method of Moments Estimator 
of 𝜃. 

[3] CO2  

Q.1(b) Find a sufficient statistic for 𝜃 using the same distribution given in 1(a). [2] CO1  
     
     

Q.2(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be i.i.d. 𝑁(𝜃, 1). One of the unbiased estimators of 𝜃ଶ is  𝑋ଶതതതത − ቀ
ଵ

௡
ቁ. 

Calculate its variance, and show that it is greater than the Cramer-Rao Lower Bound. 
[Hint: You may use Stein’s identity 𝐸[𝑔(𝑋)(𝑋 − 𝜇)] = 𝜎ଶ𝐸[𝑔ᇱ(𝑋)], where 𝜇 is mean of 
𝑋] 

[5] CO5  

     
     

Q.3(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from a distribution with the p.d.f.  

𝑓(𝑥|𝜃) =
1

𝜃
 ,   𝑥 ∈ [0, 𝜃], 𝜃 > 0 

Then formulate the Maximum Likelihood Estimator and Method of Moments Estimator 
of 𝜃. 

[2] CO2  

Q.3(b) Compute the variances of both MLE and MM estimators. Give your reasons to decide 
which estimator you would prefer. 

[3] CO1  

     
     

Q.4(a) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡  be a random sample from a location exponential population with 
p.d.f. defined by  

𝑓(𝑥|𝜃) = 𝑒ି(௫ିఏ), 𝜃 < 𝑥 < ∞, −∞ < 𝜃 < ∞ . 
Then find a minimal sufficient statistic for 𝜃. 

[3] CO1  

Q.4(b) Let 𝑋ଵ, 𝑋ଶ, … , 𝑋௡ be a random sample from a 𝐺𝑎𝑚𝑚𝑎(𝛼, 𝛽) population. Then find a two 
dimensional jointly sufficient statistic for 𝛼 and 𝛽. The p.d.f. of 𝐺𝑎𝑚𝑚𝑎(𝛼, 𝛽) is given 
as 𝑓(𝑥|𝛼, 𝛽) =

ଵ

୻ఈ ఉഀ 𝑥ఈିଵ𝑒ି௫/ఉ, 𝑥 > 0. 

[2] CO1  

     
     

Q.5(a) The random variable 𝑋 takes the values 0,1,2 with the following distribution:𝑃(𝑋 =

0) = 𝑝, 𝑃(𝑋 = 1) = 3𝑝, 𝑃(𝑋 = 2) = 1 − 4𝑝, where 0 < 𝑝 <
ଵ

ସ
. Determine whether the 

family of distributions of 𝑋 is complete. 

[3] CO3  

Q.5(b) The random variable 𝑋 takes the values 0,1,2 with the following distribution:𝑃(𝑋 =

0) = 𝑝, 𝑃(𝑋 = 1) = 𝑝ଶ, 𝑃(𝑋 = 2) = 1 − 𝑝 − 𝑝ଶ,  where 0 < 𝑝 <
ଵ

ଶ
. Determine whether 

the family of distributions of 𝑋 is complete. 

[2] CO3  
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