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INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 MARKS)  

a) State any four assumptions of classical linear regression model                             (4 Marks) 

b) Briefly describe two ways in which regression analysis differ from analysis of variance                     

c)       Suppose 𝑦𝑖 = 𝛽0 + 𝛽1𝑥𝑖 + 𝜀𝑖                      (1) 

 is a simple linear model with  𝜀𝑖~𝑁(0, 𝜎2) and let the errors 𝜀𝑖 associated with different 

observations (𝑖 = 𝑖, 2, … , 𝑁) be independent. 

i). Explain why the model (1) is said to be simple                                (2 Marks) 

ii). Explain why the model  (1)  is linear                                                (2 Marks) 

iii). What is the significance of 𝜀𝑖 in the model (1)                                 (2 Marks) 

iv). Using the method of ordinary least squares (OLS), obtain estimates   𝛽0̂  and 

𝛽1̂  of the unknown parameter values 𝛽0 and  𝛽1 .                            (10 Marks) 

d) The following data give the annual income (in million shillings) and amounts (in million 

shillings) of life insurance policies for eight persons.           

Annual income 42 58 27 36 70 24 53 37 

Life insurance 150 175 25 75 250 50 250 100 

 

Determine the least squares regression function for these data using matrix operation         (8 Marks)               

QUESTION TWO (20 MARKS) 

The following data relate the demand for housing (Y) based on current interest rate,   

𝑋1and the rate of unemployment,  𝑋2:    

Units sold                  𝑌 

 
65 59 80 90 100 105 

Interest rate      (%)     𝑋1 
 

 

9.0 9.3 8.9 9.1 9.0 8.7 

Unemployment rate (%)  𝑋2          

 

10.0 8.0 8.2 7.7 7.1 7.2 

                   

a) Write down the multiple linear regression model for the data in matrix form.          (2 Marks) 

b) Find 𝑋𝑇𝑋, (𝑋𝑇𝑋−1 )  and  𝑋𝑇𝑌                                                                                  (6 Marks) 

c) Estimate β. Hence report the fitted multiple regression model. Interpret your model parameter 

estimates.                                                                                                                    (8 Marks) 

d) Obtain Cov (β).                                                                                                           (4 Marks) 
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QUESTION THREE (20 MARKS) 

Consider the following simple linear regression model; 

𝑦𝑖 = 𝛽0 + 𝛽1𝑥𝑖 + 𝜀𝑖           (1)  with  𝜀𝑖~𝑁(0, 𝜎2) and let the errors 𝜀𝑖 associated with different 

observations (𝑖 = 𝑖, 2, … , 𝑁) be independent. Given the estimates for   𝛽0̂  and 𝛽1̂  as  

𝛽0̂ =  𝑌̅ − 𝛽1̂𝑋̅ , =  
1

𝑛
(∑ 𝑌𝑖 − 𝛽1̂ ∑ 𝑋𝑖)    and    𝛽1 ̂= 

∑(𝑋𝑖−𝑋̅)( 𝑌𝑖−𝑌̅)

∑(𝑋𝑖−𝑋̅)2  ,   =   
𝑛 ∑ 𝑋𝑖𝑌𝑖−∑ 𝑋𝑖 ∑ 𝑌𝑖

𝑛 ∑ 𝑋2−(∑ 𝑋𝑖)2  

Find, 

a) 𝐸(𝛽0̂)                                                                                                                           (4 Marks) 

b) 𝐸(𝛽1̂)                                                                                                                           (8 Marks) 

c) Var (𝛽0̂)                                                                                                                      (4 Marks) 

d) Var (𝛽1̂)                                                                                                                      (4 Marks) 

 

QUESTION FOUR (20 MARKS) 

a) Define the following terms:                                                                                            (4 Marks) 

i). a Type I error 

ii). a  Type II error 

iii). Simple hypothesis 

iv). Composite hypothesis 

 

b) calculate the correlation coefficient from the following data and interpret                     (8 Marks)                   

X 12 9 8 10 11 13 7 

Y 14 8 6 9 11 12 13 

 

c)  Explain the difference between positive and negative correlation    (2 Marks) 

d)  A researcher is interested in determining whether there is a relationship between 

years of education (X) and income(Y). Consider the following annotated regression output for 

the data: 
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i) Write down the regression function for this data.                             (2 Marks) 

ii) Interpret the regression model in question (i) above                         (2 Marks)      

iii) Interpret the correlation between education and income                   (2 Marks) 

QUESTION FIVE  (20 MARKS) 

a) The following data relate to the prices (Y ) of five randomly chosen houses in  

          a certain neighborhood, the corresponding ages of the houses (x1), and square footage (x2).                               

Price Y in thousands of 

dollars 

Age X1 in years Square footage X2 in 

thousands of square feet 

100 1 1 

80 5 1 

104 5 2 

94 10 2 

130 20 3 

 

Fit a multiple linear regression model  𝑦𝑖 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝜀𝑖   to the above     

data using matrix method to estimate the regression parameters.                  (12 Marks) 
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b) Explain the difference between simple and multiple regression                                (4 Marks) 

c) Using relevant illustrations, explain the difference between the following  types of 

correlation, positive, negative and no correlation                                                       (4 Marks)  

 

 

                           

                      

 


