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INSTRUCTIONS: Answer question one and any other three questions.

QUESTION ONE (30 MARKS)

a) If {X;} and{Y;} are uncorrelated stationary processes with auto@we function¥, (.)
and Vj, (. )and spectral distribution functions f,(w) and f, (w), respectively, show
that the process z; = x; + y, as stationary with auto covariance function v, = v, +
vy, and spectral distribution function f,(w) = f,(w)+ f,,(w) (5 Marks)
b) Let X; be a stationary time series. Define= Vx, + o, whereV is the first difference
andgis a constant drift term.
(1) Find the autocovariance functiongfin terms of the autocovariance function of
X¢. (4 Marks)
(i) Find the spectral density function gf in terms of the spectral density function of
X¢. (5 Marks)
(i)  Definen, = Vy,, then find the autocovariance functiommgfin terms of the
autocovariance function of. (5 Marks)
(iv)  Find the spectral density functionmfin terms of the spectral density function of
X¢. (3 Marks)

: : : : _ X TR T X : :
C) Consider a linear filter defined gs= 7 wherex; is a stationary process and

6 > 0 is a constant scalling parameter.
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(1) What is the impulse response function (2 Marks)
(i) Find the frequency response function (3 Marks)
(i)  Write down the power spectrum pfin terms of the power spectrumxf

(3 Marks)

QUESTION TWO (20 MARKS)

a)

b)

Consider the sequenege = z,z;_, + z,_swherez, are iid random variables with mean O
and variance 2.

(1) ComputeE[xtan]for h=0,1,3 (4 Marks)

(i) Is the sequence, stationary? Why (2 Marks)

Consider the linear process given by;

X, = Z(;(q)i +¢")z,_; where §|< 1 andz, are iid random variables with mean 0 and
j:

variances?, write the formula fo#,.(10), correlation at lay 10. (6 Marks)
Consider a stationary process= @x,_, + @X_, + @X_, + z, wherez, are iid random
variable, with mean0 and varianeg.

(1) Apply the Yulen-walker procedure to obtaiw,,, (4 Marks)
(i) Compute the corresponding MSRE (4 Marks)

QUESTION THREE (20 MARKS)

a)

b)

Consider a stationary AR(2) model = gx,_, + @ x_, + @X_, + zZ, wherez, are iid

normal random variables with mean zérovariances?. Assumep, is unknown.

(i) Derive M.L.E for@, (4 Marks)

(ii) Derive M.L.E forg? (4 Marks)
Given a AR(1) time series with the following ACFu#correlations of series vartex by
lay

0 1 2 3 4 5 6 7 8 9 10
1.00 0.645 0.457 0.339 0.256 0.220 0.236 0.198 30.P1166 0.145
> length (Data)

[1] 250

>mean (Data); var (data)

[1] -0.3000234 1.727568
>Data[252]

[1] — 1.396673
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(i) Find the Yule-walker estimates @fando? (3 Marks)

(i) Compute 95% confidence interval 10r(z; o5 = 1.96) (3 Marks)
(i) Predict the 25ut-value (2 Marks)
(iv)  What is the mean square error of the predictigfi)n (2 Marks)
(v) What is the estimated value of covariance at lag Y;X (7) (2 Marks)

QUESTION FOUR (20 MARKS)

10
a) Consider the sequencg =Y ¢'z2 72, -—-2z>,,t =1 2, -~ wherez, are independent
i=0

standard normal random variables com;ﬁh@zj (5 Marks)

b) Given ARCH (1) procesg, =0,z 0t” = 0.1+ 09x*-1wherez.are iid with mean 0 and

variance 1

(1) Is the model stationary? Why ? (2 Marks)
(i) Calculate E £y (4 Marks)
(i)  Calculate Var £, (3 Marks)

(iv)  Assume further that, are normal. Calculate E[_;xt*] (6 Marks)
QUESTION FIVE (20 MARKYS)

Assume that; = (z44, ;) is an iid sequence of random vector, with the mesator 0 and the
0.5

) ] Define the bivariate linear process by;

covariance matrix = [015

10
X, =2z, +yz,_, whergy = L J. Find[0, and[—1, where[h, is the covariance matrix function

of the bivariate time series. (20 Marks)
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