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INSTRUCTIONS

e Answer Question ONE and any other TWO Questions

® Unless stated otherwise, assume that E(e,) = 0, var(e;) = 02, E(e; X;) = 02,
and Cov(e; e,)=0; s#t

2
e Standard spectral density function of the White noise is f, (w) = ;—;
QUESTION ONE (30 MARKS)
a) Outline Four (4) reasons to record and analysis time series data [4 marks]
b) Find the covariance generating functions of
1 1 1
X = 36+t + 3¢ + 361
Hence the autocorrelation function [8 marks]
c) Find the spectral density function of the process X; given by [8 marks]

d) Given the following observation of a time series for n=10
t 1 2 3 4 5 6 7 8 9 10

Xe | 17 121 | 30 | 39 | 48 | 60 | 66 | 76 | 89 | 99

Page 1 0of 2



MATH 442

Find
1. Sample auto-covariance r(1) and r(2) [5 marks]
ii.  Sample auto-correlation p(1) and p(2) [5 marks]
QUESTION TWO (20 MARKS)

a) Consider the set independent and identically distributed random variable {e .} such that
E(e,) = 0 and variance of e, is 6% . Let the process be given by X, = Pe,_; + e,
where @ is a constant. Show that X, is weakly stationary. [10 marks]

b) C Consider the AR (2) process given by X; = %Xt_l - %Xt_z + e;.Show that X,is

stationary and find its autocorrelation function. [10 marks]

QUESTION THREE (20 MARKS)

a) Consider a second order process AR(2) given by X; = %X -1+ %Xt_z + e;. Show that

o 16 2\F | 5 1,
the ACF of X, is given by p(k) = o (5) + " (?) ,k=0,1,2,3, ...
[10 marks]
b) Fit a local polynomial of degree 2 with 5 consecutive data points given the weight
1
W=-—(-312,17,12,-3

35 )

[10 marks]

QUESTION FOUR (20 MARKS)

a) Outline four (4) application areas where time series data occur naturally. [8 marks]

b) Outline two (2) approaches to time series analysis [2 marks]
c) Show that the spectral density function of an AR (1) process X; = 0X;_; +¢e;,/0| <1
is given by
o2
flw) =

2nt(1 — 26cosw + a?)
2
NB: The standard spectral density function of the white noise is f, (w) = ;—n

[10 marks]
QUESTION FIVE (20 MARKYS)

Find the spectral density function of the process [20 marks]

et == Xt_O'ZXt—l - O.8Xt_2
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