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SMS 3305:  REGRESSION MODELLING/ REGRESSION MODELLING I 
 

DATE: DECEMBER 2019           TIME: 2 HOURS 

INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30 MARKS) 

a) Briefly describe the component of simple linear regression model.  (4 Marks) 

b) From the simple linear regression model.�� � �� � ���� � 	�, 	�~�
0, ���. Determine 

using ordinary least square method (OLS), the estimate of ; 

(i)  ��         (5 Marks) 

(ii) ��         (5 Marks) 

c) Describe the multiple linear regression model.    (3  Marks) 

d) Briefly explain the following terms as used in regression analysis ; 

(i)  Homoscedacity       ( 1 Mark) 

(ii) Multicollinearity        (1 Mark) 

(iii)Autocorrelation        (1 Mark) 

e) Highlight  three assumption of simple linear model.    (3 Marks) 

f) Given the following information; 

� � 25   �̅ � 70 

bo= 62.37   �� � 3.5702 

��� � 54825 

Σ
��  �̅�� � 19800 

Σ
��  �#�� � 307,203 
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Determine the 95% confidence interval for ��and interpret it.   (6 Marks) 

QUESTION TWO (20 MARKS) 

Consider the following data in savings ($�� and income %� in thousands for 10 employees 

Y 9.5 10.8 3.1 3.0 9.0 7.5 6.5 4.0 10.0 4.0 
X 14.3 25.9 9.2 10.4 26.2 24.0 16.2 12.0 21.0 13.2 
 

(i) Fit the simple linear regression model.     (5 Marks) 

(ii) Determine the estimate of the error variance     (5 Marks) 

(iii)Test the hypothesis 

Ho: �� � 0 Vs Ho: �� ≠ 0       (4 Marks) 

(iv)  Carry out ANOVA to determine whether model (i) is significant  (4 Marks) 
(v)  Calculate the coefficient of determination '�and comment on the value (2 Marks) 

QUESTION THREE (20 MARKS) 

a) From the simple linear model �� � �� � ���� � 	�. 

(i)  Show that the estimate �(�
��� is unbiased estimator of ��. )*�+, let 

 ,� �
-./-̅

Σ
-./-̅�0
 

(5 Marks) 
(ii)  Derive the expression for the estimate of variance ��and hence the variance of �� 

         (7 Marks) 
b) From  the normal regression model �� � �� � ���� � 	�, 	� are the independent N(0, ��� 

Use the method of maximum likelihood to derive the MLEs of the parameters ��, �� and �� 

(8 Marks) 

QUESTION FOUR (20 MARKS) 

a) Given the following data; 
Increase in  
Ridership (000s) yi 

Maps 
Distributed (000s) %� 

0.60 
6.70 
5.30 
4.00 
6.55 
2.15 
6.60 

80 
220 
140 
120 
180 
100 
200 
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5.75 
 

160 

Draw the residual plot and carry out the residual analysis.   (10 Marks) 

b) Highlight three uses of residual analysis in regression modeling  (6 Marks) 
c) Describe the Gauss Markov theorem.      (4 Marks) 

QUESTION FIVE (20 MARKS) 

a) State five properties of fitted regression line.     (5 Marks) 
b) Consider the data; 

y  %�  %� 
6  10  2 
3  4  4 
2  5  3 
5  8  1 
3  6  2 
4  7  3 
Fit a multiple linear model 
 �� � �� � ����� � ����� � 	�      (11 Marks) 
 

c) Describe two types of data for regression variables.    (4 Marks) 

 


