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Q.1 Let 𝑋ଵ, 𝑋ଶ, . . . , 𝑋ହ be a sample of size 5 from the uniform distribution on the interval 

(0,θ), where θ is unknown. Let the estimator of θ be k 𝑋௠௔௫ , where k is some constant 
and 𝑋௠௔௫  , is the largest observation. In order k 𝑋௠௔௫  to be an unbiased estimator, 
what should be the value of constant k ? 

[5] C01 III 

     
Q.2 Show that 𝑋ത = ∑ 𝑋௜/𝑛௡

௜ୀଵ  , in random sampling from 

                       f(x, θ)  =  ቊ
ଵ

஘
 exp(−x/θ)        x > 0

   0                      otherwise
     where 0<𝜃 < ∞  

is an uniformly minimum variance unbiased estimator for 𝜃. 
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Q.3 If 𝑋ଵ, 𝑋ଶ, . . . , 𝑋௡ is a random sample from the density function: 

                     f(x, θ)  =  ቄ
1                θ < x < θ + 1
 0                       otherwise

    

Show that the sample mean 𝑋ത is an unbiased and consistent estimator for 𝜃 +
ଵ

ଶ
. 
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Q.4 Let 𝑋ଵ, 𝑋ଶ, . . . , 𝑋௡  be a random sample from a distribution with probability density 

function : 

                                f(x, θ)  =  ൜3 θ𝑥ଶ𝑒ିఏ௫మ
      for 0 < x < ∞

   0                      otherwise,
 

where 𝜃 > 0 is an unknown parameter. Find a sufficient statistic for 𝜃. 
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Q.5 If 𝑓(𝑥; 𝜃ଵ, 𝜃ଶ) =  

ଵ

஻(ఏభ,ఏమ)
 𝑥ఏభିଵ(1 − 𝑥)ఏమିଵ  , then check whether it belongs to the 

exponential family and find the joint sufficient statistics for 𝜃ଵ 𝑎𝑛𝑑 𝜃ଶ. 
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