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Question One (20 Marks) 

a) Name and briefly describe the objectives of  time series         (3 Marks) 

b) Consider the following second order autoregressive process 

1 2

1

2
t t t tX X X e     where  te is the white noise process. 

(i) Is this process stationary?      (2 Marks) 

c) The following data was obtained for a process tZ  

  t   1         2         3        4          5         6         7         8          9             10 

tZ   13        8        15       4          4        12       11        7         14            12   

Find the sample autocovariances r(1) and r(4) and the sample autocorrelations  1 and

4           (6 Marks) 

d) Given that 1 2 30.188, 0.201, 0.181       . Find 11 22 33, and    (5 Marks) 

e) Find the spectral density function of the process tX  given by 

10.2t t tX X e          (4 Marks) 

Question Two (15 Marks) 

a) What do you understand by the following statements? 

(i) Time series is stationary in the weak sense 

(ii) Time series is stationary in the strict sense    (3 Marks) 

b) Let a mixed autoregressive moving average process be given by  

1 2 1 2

3 1 1

16 2 4
t t t t t tX X X e e e        . 

Is the process stationary and invertible?     (5 Marks)  

c) Find the spectral density function of the process tX  given by  

1 22t t t tX e e e           (7 Marks) 

Question Three (15  Marks) 

a) Describe the components of time series.     (4 Marks) 

b) Show that the ACF of ARMA(1, 1) process 
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 1 1t t t tX X e e      is given by 
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Assuming that  1tX  be stationary process and   0tE X     (11 Marks) 

Question Four (15 Marks) 

a) Define the following terms: 

(i) the autocorrelation function (ACF) of stationary stochastic process in determining 

the order of a moving average process 

(ii) the white noise process       (5 Marks) 

b) The following data was obtained for a process tX  

  t         1              2              3               4                5                6                     7 

tX      30.50       29.83      20.48       26.26         29.50         31.53               33.18 

Find 11 22 33, and  
        (6 Marks) 

c) Find the PACF for the following processes 

(i) 10.8t t tX X e     

(ii) 1 20.3 0.6t t t tX X X e         (4 Marks) 

/END/ 


