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SCHOOL OF EDUCATION AND BUSINESS
BACHELOR OF EDUCATION
UNIT CODE/NAME: MAT 416: TIME SERIES 
 January-April 2025/2026                   End of Semester Exams- Time: 2 Hours
Instructions:  Answer Question ONE (Compulsory) and any other TWO questions.
QUESTION ONE (30 MARKS) COMPULSORY
a) Explain what is meant by the term time series then discuss the various components of time series.
                                                                                                                                              (7 Marks)
b) The annual sales (in £ millions) of a company for five years are given below:
	Year
	2019
	2020
	2021
	2022
	2023

	Sales (Y)
	12
	15
	18
	20
	25


Required:
i) Fit a linear trend model of the form  using the least squares method. 
                                                                                                                     (8 Marks)
ii) Estimate the sales for the year 2024.                                                           (3 Marks)

c) Consider the  model: 
where  is white noise with mean zero.
i) Explain what you understand by the term white noise.                       (2 Marks).
ii) State whether the process is stationary. Give reason.                          (2 Marks)
iii)  If ,  compute   .                                                     (2 Marks)
iv)  Compute the one-step ahead forecast if the current value is 15.        (3 Marks)
d) Highlight any three uses of the analysis of time series.                                        (3 Marks)

QUESTION TWO (15 Marks)
a) Given the MA (1) model:   ​ 
i) If  ,  and ​, compute                                                        (3 Marks)
ii)  State whether the model is invertible. Give reason.                                 (2 Marks)
b) Given the data below:
	Time (t Years)
	0
	1
	2
	3
	4
	5
	6

	Sales in ‘0000 Shs
	80
	90
	92
	83
	94
	99
	92


     Required:
i) Determine the straight line trend for this data then forecast sales when t=8. (7 Marks)
iii) Plot the figures on a graph and show the trend line.                                       (3 Marks)
QUESTION THREE (15 Marks)
a) Given the trend equation  where  is time in years. Change origin of the equation to time .                                                                                         (3 Marks)
a) Given below are figures of honey production in litres by a small farm:                (10 Marks)
	Year
	2020
	2021
	2022
	2023
	2024
	2025
	2026

	Production(Kg)
	77
	88
	84
	85
	91
	98
	90


i) Fit a straight line trend by the ‘least square’ method. Tabulate the trend values.                                                                                                                                                                                                                                                 
ii) Forecast the production for the year 2028.                                                     (2 Mark)                                                                                                   
  QUESTION FOUR (15 Marks)
a) Consider the model: 
i) Is the process stationary? Explain mathematically.                                  (4 Marks)
ii)  Briefly explain why stationarity is important in ARIMA modelling.      (3 Marks)
b) Consider the  model:  
    
i) Identify the  and  parts.                                                                   (3 Marks)
ii) If  , compute                                              (4 Marks)
iii) State the condition for stationarity of this model.                                      (1 Marks)



       QUESTION FIVE (15 Marks)
a) Distinguish between AR, MA, and ARIMA models.                                  (4 Marks)
b) For the data below.
	Year
	2000
	2001
	2002
	2003
	2004
	2005
	2006

	Sales in ‘0000 Shs
	3
	7
	6
	8
	9
	7
	10



i) Fit a second degree curve by the short cut method for the data, then estimate for 2008. 
                                                                                                                        (8 Marks)
ii) Interpret the meaning of each of the coefficients in the curve above.            (3 Marks)
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