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Q.No.1:- (25 = 10 points) Let 𝑌1, 𝑌2, … … , 𝑌5 be a random sample of size 8 from a normal population 

with mean 𝜇 and variance 𝜎2 = 1. Let 𝑌9 be another independent observation from the same 

population. What is the distribution (along with the degree of freedom) of: 

a) 𝑊1 = ∑ 𝑌𝑖
28

𝑖=1 ? Why? 

 

 

 

 

Reason:____________________________________________________________________________ 

 

___________________________________________________________________________________ 

b) 𝑊2 = ∑ (𝑌𝑖 − �̅�)28
𝑖=1 ? Why? 

 

 

 

 

Reason:____________________________________________________________________________ 

 

___________________________________________________________________________________ 

c) 𝑊3 = ∑ (𝑌𝑖 − �̅�)28
𝑖=1 + 𝑌9

2? Why? 

 

 

 

 

Reason:____________________________________________________________________________ 

 

___________________________________________________________________________________ 

d) 𝑊4 =
√8(�̅�−𝜇)

√∑ (𝑌𝑖−�̅�)28
𝑖=1

7
⁄

? Why? 

 

 

 

Reason:____________________________________________________________________________ 

 

___________________________________________________________________________________ 

e) 𝑊5 =
𝑌9

2

∑ (𝑌𝑖−�̅�)28
𝑖=1

7
⁄

? Why? 

 

 

 

Reason:____________________________________________________________________________ 

 

___________________________________________________________________________________ 
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Q.No.2:- (3+4 = 7 points) An important aspect of a federal economic plan was that consumers would 

save a substantial portion of the money from an income tax reduction. Suppose that the tax saved by 

customers had mean 2600 SR and standard deviation 120 SR. If a random sample of 35 customers is 

selected,  

a) What will be the distribution of sample mean �̅�? Justify your answer? Also specify all the 

parameters of the distribution.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) What is the probability that the sample mean will lie between 2510 and 2630? 
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Q.No.3:- (4+2+5 = 11 points) Age of the car is an important factor for the car insurance companies. 

Suppose that the age of car is uniformly distributed over the interval (𝜃 − 1, 𝜃 +  2), where 𝜃 is the 

unknown parameter. Suppose that 𝑌1, 𝑌2, … … , 𝑌9 denote a random sample of car ages. 

a) Show that �̅� is a biased estimator of 𝜃. Also compute the Bias and Mean Square Error of �̅�. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Find a function of �̅� that is an unbiased estimator of 𝜃. 
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c) Suppose 𝜃1 = �̅� − 0.5 and 𝜃2 =
𝑌1−𝑌2−1

2
− 𝑌9 are two unbiased estimators of 𝜃. Find the 

efficiency of 𝜃1 relative to 𝜃2. 
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Q.No.4:- (3+3 = 6 points) If 𝑌1, 𝑌2, … … , 𝑌𝑛 denote a random sample from a geometric distribution with 

parameter 𝑝, show that: 

a) �̅� is consistent for 𝑝. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) �̅� is sufficient for 𝑝. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With Best Wishes 


