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INSTRUCTIONS: Answer question one and any other two questions. 

 

QUESTION ONE – (30 MARKS) 

 

(a) Given a simple linear regression model  22110 iii xxy  𝜀𝑖  

 

(i) Obtain the OLS estimator of 210 ,  and  

(ii) The estimator of 𝜀𝑖  

 

(b) Show that the estimator 210
ˆˆ,ˆ  and obtained in a(i) are unbiased estimator of 

210 ,,   respectively . 

 

(c) Obtain  ,ˆ
0Var  ,ˆ

1Var and  ,ˆ
2Var  

 

(d) Test the following hypothesis 
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QUESTION TWO – (20 MARKS) 

 

(a) 𝑦 = 𝑥𝛽 + 𝜀 show that  

(i)   yxxx /1/ˆ 
  

 

(ii)  𝜀 2 =  𝑦 − 𝑥𝛽  
/
 𝑦 − 𝑥𝛽   

 

(b) Given the observation 

 

No. y x1 x2 

1 2 0 2 

2 3 2 6 

3 2 2 7 

4 7 4 5 

5 6 4 5 

6 8 4 8 

7 10 4 7 

8 7 6 10 

9 8 6 11 

10 12 6 9 

11 11 8 15 

12 14 8 13 

 

Obtain prediction equation of y regressed on x1 and x2  

 

QUESTION THREE – (20 MARKS) 

 

(a) Given the model  pipiii xxxy  ...22110 𝜀𝑖 .  Write down an ANOVA table for 

test the hypothesis 0...: 210  PH   

 

(b) Solve for 
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(c) Solve for  ̂E  and  ̂Var obtained in (b).  What is you conclusion. 

 

 



QUESTION FOUR – (20 MARKS) 

 

Let  𝑦 = 𝑥𝛽 + 𝜀 with 𝐸 𝑦 = 𝑥𝛽 𝑎𝑛𝑑 𝑉𝑎𝑟 𝑦 = 𝑉𝑎𝑟  𝜀 = 𝜎2𝑉, where 𝑥 is a full-rank matrix and V 

is a known positive definite matrix.  Show that: 

(a) The best linear unbiased estimator (BLUE) of 𝛽 is   yvxxvx 1/11/ˆ   

 

(b) The covariance matrix for ̂  is     11/2ˆ  xvxCor   

 

(c) An unbiased estimator of 𝜎2 is 
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  where n is the number of 

observations and 𝑝 is the number of parameters in the model. 

 

(d) Show that 2̂ in (c) is unbiased estimator of 𝜎2. 

 

QUESTION FIVE – (20 MARKS) 

 

When gasoline is pumped into a tank of a car, vapour are vented into the atmosphere. An 

experiment was conducted to determine whether y, the amount of vapour can be predicted using 

the following four variables based on initial conditions of the tank and the displaced gasoline. 

 

𝑥1 = 𝑡𝑎𝑛𝑘 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒  

𝑥2 = 𝑔𝑎𝑠𝑜𝑙𝑖𝑛𝑒 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒  

𝑥3 = 𝑣𝑎𝑝𝑜𝑢𝑟 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑖𝑛 𝑡𝑒 𝑡𝑎𝑛𝑘  

𝑥4 = 𝑣𝑎𝑝𝑜𝑢𝑟 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 𝑜𝑓 𝑔𝑎𝑠𝑜𝑙𝑖𝑛𝑒  

 

Find 

 

(a) 𝛽  and  𝜀 2 

 

(b) 𝐶𝑜𝑟 𝛽    


