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STA 2401 - W1-2-60-1-6
SECTION A
(# marks)

) Diiterendate the fullowing temn vaed in ime serics analysis

D Purely random process and Randem walk process
i) Determinutic time serien and Stochantic time setics

- B) Define a moving average process and state the importagse of inverlulity condions in s

moving avemge process. Hence invearigate Invertbility of the following process

Xe= 2y + 0,72, = 0,22~ where {Z;) in & white noise process. Au'h)

State the model concerned in the Box-Jenking forccasting and give a reason why

stationarity of the process is isrelevant in this procedure. (1 marks) -

Consider the process Y, = Xy + Xy.q + X3 where {X.) is @ purcly random process with

mean 0 and varance 4. Obtain the Normalized spectral density function of this process.
(5 marks)

&

¢) Define stationarity of a ime series in weak sense. [Hence investigate whether the following

tme serics is stationary in weak sense Y, = éYt.. 1 + Z where {Z} is a white noise process
with mean zero and variance 16. (5 marks) v
f) State the components of & ime series applicable in the following cases

1) Terrorists atracks in Kenya.
i) Decrease of infant mortality in developing countries due to development of science

and technology. R o
v oo = - 1) Increase ofteachers salorien by-Kenyan government.
" iv) Volatlity of the price of petrol in Kenya. ¢4 marks)
® Fitagrowth curve Y, = ab®" + e, to obtain the trend values. (6 marks) ./
SECTION B
TIO 2
(10 mzrks)/ /

a) Obtain the spectral density function of the following process
/

1) A white noise process Z; = e,
i) A process Xy = Zy + Zy~y + Z~3 + Z;-3 where {Z;} is a purely random process
b) State the predicton theory in finding the optimal forecast of a given time series. (2 marks)
c¢) Consider a process Yy = 0.25Y;_; + Z; where {Z;} is a purely random process. Use the
prediction theory in (b) above to forecast Yy, 3 and hence obtain the mean squared rror

of the forecast. (8 magks)

. . . ) # .
The price of a commodity during 2000 — 2005 is given below
Year 2000 2001 2002 2003 2004 2005
Price 100 107 128 140 181 192

i) Estimate the price of the commodity in the year 2008.
iif) Eliminate the trend and find out the components left.

values.

Page 20f 3

:’?

/
[

ks
&
K]

i) Fita second degree polynomial using the least squares method and bulate the trend
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ESTI F 20 MARK

a) Consider a process given by Y = 0.8Y;_; — 0.64Y:—2 + Xi where {X;} is a purely random
process with mean zero and variance o2. Show that the process is stationary and hence
obtain its A.C.F (10 marks) /

b) Establish invertbility of the following MA process X¢ = Z¢ + 0.8Z;_y — 0.2Z,_, where

o and variance 6%. Also obtain its A.C.F

o - ' (10 marks)

{Z.} is a purely random process with mean zer
. R -
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