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Q.4(a) Use arithmetic encoding to find the range of probabilities for transmitting the sequence 
‘IMAGE’ from left to right. The probability of occurrence for each source symbol is given 
below. 
 
Symbol I M A G E 
Probability 0.2 0.2 0.2 0.1 0.1 

 

[6] 4 III 

Q.4(b) Describe the steps to encode an image using JPEG compression standard. [4] 4 I 
     
     

Q.5(a) Define motion vector and explain motion estimation using a block diagram. Also, mention 
how motion estimation contributes to improved video compression. 

[4] 5 I 

Q.5(b) Explain various steps involved in H.261 standard for video compression. Also, mention the 
drawbacks of H.261 standard and how they are eliminated by MPEG compression 
standard. 

[6] 5 I 
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Q.1(a) 

Let 1 2, ,..., nX X X  be a random sample of size n from a population having  

uniform distribution over the interval 
1

,
3
 

 
 

, where 
1

3
   is an unknown  

parameter. If  1 2max , ,..., nY X X X  then find an unbiased estimator of 𝜃 in terms of Y. 

[5] 

Q.1(b) Let  1 2 10, ,...,X X X  be a random sample of size 10 from a population having  

 20,N   distribution, where 0   is an unknown parameter.  

Let 10 2
1

1

10 i iT X  . If the mean square error of  0cT c  , as an estimator of  

2 , is minimized at 0c c , then find the value of 0c . 

[5] 

   
   

Q.2(a) Let 1,..., nX X  be a random sample of size  2n   from a uniform distribution  

on the interval  ,   , where  0,   .  Find a sufficient and a minimal sufficient statistic for 

  .  

[5] 

Q.2(b) 
Let  1 5

1, ,1, ,3
2 2

  be a realization of a random sample of size 5 from a  

population having 21
,

2
N  
 
 

 distribution, where 0   is an unknown  

parameter. Let T  be an unbiased estimator of 2  whose variance is lowest among all unbiased 
estimators of  𝜎ଶ. Then based on the above data, find the realized value of T . 

[5] 

   
   

Q.3(a) Let X   be a random variable with distribution Uniform (0, µ). Prior pdf of µ is  
h(µ)=

ଷ

µర
  , µ>1. Find posterior pdf of µ. If the absolute error loss function is used, then find 

posterior mean of µ when observed value of x is 2. 

[5] 

Q.3(b) Let X   be a random variable with Binomial (2, 𝜃). Prior distribution of 𝜃 is Uniform (1/2, 1). Find 
posterior pdf of 𝜃 . If the squared error loss function is used, then find posterior mean of 𝜃 
observed value of x is 1. 

[5] 

   
   

Q.4(a) Let 1 2 3, ,X X X  be a random sample from a Poisson distribution with mean 

, 0   . For testing 0

1
:

8
H    against 1 : 1H   , a test rejects H0 if and only if X1 + X2 +X3 > 1. 

Find the size and power of this test. Also find probability of Type-I and Type -II Error. 

[5] 

  PTO 
   
   



   
   
   
   

Q.4(b) 
Let 1,..., nX X  be a random sample from a population with the probability density function 𝑓(𝑥) =
ଵ

ଶఏ
𝑒ି|௫|/ఏ , 𝑥 ∈ ℝ, 𝜃 > 0. Find the most powerful critical region for testing : 1H    against 

1 : 2H    . 

[5] 

   
   

Q.5(a) Write Monotone likelihood ratio property. Give an example of distribution which satisfies this 
property. Write a statement of Karlin Rubin Theorem and justify with one example. 

[5] 

Q.5(b) 
Let 1 2,X X  be a random sample from a distribution having a probability density function, 

 
1

, if 0
;

0, otherwise

x

e x
f x



 






, 

where  0,    is an unknown parameter. For testing the null hypothesis 0 : 1H    

against 1 : 1H   , consider a test that rejects 0H  for small observed values of the statistic  

1 2

2

X X
W


 , that is reject 0H  if  W≤ c for some  constant c . If the observed values of 1X  and 

2X  are 0.25 and 0.75, respectively, then find the p  value of this test. 

[5] 
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