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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY

SCHOOL OF MATHEMATICS AND ACTUARIAL SCIENCE

UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF SCIENCE IN ACTUARIAL SCIENCE
3RD   YEAR 1ST SEMESTER 2016/2017 ACADEMIC YEAR

MAIN CAMPUS
COURSE CODE: SAS 309
COURSE TITLE: TIME SERIES ANALYSIS
EXAM VENUE:  



 STREAM: Bsc. ACTUARIAL
DATE:  





 EXAM SESSION: 

TIME:  2.00 HOURS 

Instructions:

1. Answer question 1 (Compulsory) and ANY other 2 questions 

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

QUESTION ONE (30 MARKS)
a. Outline FIVE importance of forecasting.




(5 Marks)

b. Determine whether the system below is stationary
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(4 Marks)

c. Suppose 
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follows a stationary AR(1) process
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Where 
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is the white noise. Let 
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i. What is the numerical value of the correlation between 
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(2 Marks)

ii. What is the numerical value of 
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(3 Marks)

iii. Suppose that 
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, instead of the usual zero-mean assumption. What is the numerical value of 
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(2 Marks)

d. Explain two types of time series.





(4 Marks)
e. Explain the following terms as used in time series.



(8 Marks)

i. Strong stationary

ii. Weak stationary

iii. Stationary random time series

iv. Random walk

f. The data below represents average monthly production of coal in a country in Millions of kilograms.

	Year
	1948
	1949
	1950
	1951
	1952
	1953
	1954
	1955
	1956
	1957
	1958

	Average monthly production
	50.0
	36.5
	43.0
	44.5
	38.9
	38.1
	32.6
	38.7
	41.7
	41.1
	33.8


Construct for the data below;






(6 Marks)

i. a 5 year moving average.

ii. a 4 year moving average.

iii. a 4 year centered moving average.

QUESTION TWO (20 MARKS)

a.  Define the following as used in time series

i) Autocovariance functions





(2 Marks)

ii) Autocorrelation functions





(2 Marks)

     b. State and proof the properties of autocorrelation functions.


(12 Marks)

     c.   Given an AR (1) process 
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where 
[image: image15.wmf]t

Z

is purely random process with mean zero and variance 
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and 
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is a constant with necessary condition on
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. Derive the variance and auto covariance function of
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(4 Marks)
QUESTION THREE (20 MARKS)

             Consider the table below
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	1
	2
	3
	4
	5
	6
	7
	8
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	1
	2
	3
	7
	5
	8
	5
	9


a) Determine the first four sample autocovariances.



(4 Marks)

b) Calculate the sample autocorrelation





(4 Marks)

c) Compute the standard error for the above sample autocorrelations.

(4 Marks)

d) Test for significance of the computed sample autocorrelations above.
(4 Marks)
QUESTION FOUR (20 MARKS)
a. Explain FOUR types of variations



(8 Marks)

b. Outline FOUR objectives of time series



(4 Marks)

c. Let 
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be a time series given by 
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 is a sequence of independent 
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 random variable


(8 Marks)

i. Is 
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 stationary

ii. Show that 
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QUESTION FIVE (20 MARKS)

The data below represents the prices of an item from 1st month up to 12th month of a given year.

	MONTH (X)
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	PRICE (Y)
	10.5
	11.31
	12.75
	12.63
	12.17
	12.56
	14.61
	12.56
	14.69
	15.13
	12.75
	13.44


a. Use the data above to find the equation of the line of the best fit.

b. Compute the coefficient of correlation.

c. Interpret the line of the best fit.

d. State the use of the intercept (Y - intercept).

e. Predict the price of the 13th month.
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