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QUESTION ONE (30 MARKS)

a) What is a time series?

b) For the AR(1) model, show that I, = ﬁf_ﬂ
¥

¢) Consider the ARMA (2, 2) model givenby X, - X, —@ X, =€, T &~ 6¢, where ¢,
is some constant and {&,} is a sequence of shocks. Show that the process is invertible.
d) Obtain the Green function for the model
X, -15X,_,+06X _, =¢,+¢ —-0.5¢,
Is the model stationary?

e) A series with 200 observations have a variance EO =10. An AR (1) model with
Bl — 0.8 has been fitted to this series. Assuming the model to be adequate, find its

variance o .

QUESTION TWO (20 MARKS)
The Green’s function G, of an ARMA (n, m) model is givenby G, = 0.4(0.9)7" j=1

Assume X, =0and ¢ 's are

t 0 1 4 3 4 5

£ 0 0.5 -1 1 -2 2

t

a) Compute X

b) Find the corresponding ARMA model and its parameters




QUESTION THREE (20 MARKS)
a) Derive an expression for the auto covariance function of an ARMA(1,1) model

b) Show that for an AR(2) model

I e ot(1-¢,)
" A+ )IA-) ~ 4]
[‘1:___¢l_-—x}70
(1-¢,)
r =(¢f+¢g—¢§)%
’ (1-¢)

QUESTION FOUR (20 MARKS)
a) Given the time series data{X,, X, ,...; . Suppose you are given that the ARMA (2,1)

model if not adequate for this data. How will you discover this? Explain your answer.
And if ARMA (2, 2) model is appropriate. How will you confirm this? Explain
b) Determine the asymptotic stability/stationary and stability of the following ARMA model
X, -07X,,+0.1X,, =¢ -1.7¢,_, +0.6¢,_,
¢) Consider the process (X,) given by
X =X, +&
. Find the mean and variance of the process if & [ N(0, o)

ii.  Show that the process is stationary

QUESTION FIVE (20 MARKS)
a) Consider the process (1-1.1B)1- 0.5B)X, =(1-1.1B)s,. Is the process invertible
b) Determine the asymptotic stability of the ARMA (1- BH)X, =¢

¢) Obtain the Green’s function for the process

X -05X,_ =¢-03¢6,



