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INSTRUCTIONS: Answer question one and any other two questions 
 

Question One (30 marks) 

a) Define the following term 
i. Time series                                                                                                       (1 mark) 

ii. Correlogram                                                                                                      (1 mark) 
iii. Spectral density                                                                                                  (1 mark) 
iv. Periodogram                                                                                                       (1 mark) 

b) Calculate the three yearly moving average for the following data                         (3 marks) 
Year 2001 2002 2003 2004 2005 2006 2007 2008 
Production 40 45 40 42 46 52 56 61 

c) Consider an MA(1) process. Show that the process is convergent in the mean square 
sense.                   (5 marks) 

d) Let �� = �
� ���� + �

	 ���� + �� be a time series process where ��~�(0, ��). Obtain the auto-

correlation function of �� (4 marks) 

e) Outline the advantages of using the moving averages method to measure secular trend  
       (5 marks) 

f) Outline the importance of analyzing time series data (4 marks) 
g) Determine whether the following time series processes are stationary 

i. �� = ���� + ��                                                                                                       (4 marks) 
ii. �� = �� + ���� + ����                                                                                          (4 marks) 



h) Distinguish between a deterministic and a stochastic time series                          (2 marks) 

Question Two (20 marks) 

a) State and prove the properties of the autocorrelation function                 (13 marks) 
b) Let �� be an ��(�) process. Show that �� is stationary hence obtain the ACF of ��        (7 marks) 

Question Three (20 marks) 

a) Given an AR(1) process �� = �
� ���� + �� with ��~��(0,4), obtain the mean squared error of 

the forecast                                                                                                                 (7 marks) 

b) Find the Yule Walker equation for the process �� = �
� ���� + �

	 ���� + �� hence show 

that the autocorrelation function is given by �(ℎ) = ��
�� ��
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| |

+ !
�� ���
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| |

 for " ∈ ℤ.  

      (11 marks) 
c) Explain the disadvantage of the ratio to trend method of measuring seasonal indices      

        (2 marks) 

Question Four (20 marks) 

a) The price of a commodity during the years 2002-2007 are given below. Fit the parabola 
% = & + '( + )(� to the data hence estimate the price of the commodity for the year 
2008 (15 marks) 
Year 2002 2003 2004 2005 2006 2007 
Price 100 107 128 140 181 192 
 

b) Explain the merits and demerits of using the above method in measuring trend   (5 marks) 

Question Five (20 marks) 

a) Let �� = �� where ��~�(0, ��). Obtain the spectral density of ��              (4 marks) 

b) Let %� = �� + �
� ���� + �

� ���� be a time series process. Use the spectral density obtained in (a) 

above to find the spectral density of  %�                (6 marks) 
c) Calculate the seasonal indices by the ratio to moving average method from the following data   

(10 marks) 
Year Quarter 1 Quarter 2 Quarter 3 Quarter 4 
2005 68 62 61 63 
2006 65 58 66 61 
2007 68 63 63 67 
 
 

 

 


