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QUESTION ONE (20 MARKS)

a) Define the following:

i White noise (2 mks)
ii. A process Y, is strictly stationary. (2 mks)
iii. A process Y, is 2" order stationary or weakly stationary. (2 mks)

b) Given that a time series time series process is given by :
X = U Sin(2mAyt) + UyCos(2mAyt)

Where U: and U are independent, mean zero and variance o2 random variables. 2, is

the frequency of the process. Show that the autocorrelation yyis given by:
2 . .
Y = % (e—2nl}\0h + 8271'17\0’1) (10 mks)

c) In Box-Jenkins approach for fitting an ARIMA model one part which is important in

identification? Explain and describe the process. (4 mks)

QUESTION TWO (20 MARKYS)

(@) Given the AR (1) process:

X; = aX;_, + e, given e,.~N (0, c?). Show that:

i Var (Xp) =1 =2 (3 mks)
ii. e =a®lry  fork +0 (5 mks)

0.2

iii.  From the results in a (i) and a (ii) that r, = andr, = al®lr,  for k # 0, show

1-a?
that the spectral density function distribution function (spectrum), f(A)is given by:

2

2n(1—2a Cos A + o?)

fQ) =

Where e=™ + e* = 2Cos A (9 mks)

(b) Given that an AR(1) is y; = py:_1 + & Using repetitive definition of AR(1) show that

Ve = PYeo1 & = Xito Pjgt—j +pey (3 mks)



QUESTION THREE (20 MARKS)

(a) List applications of time series. (6 mks)
(b) Given a time series process X; such that X; = A Cos (6t) + B Sin (6t) where A and B

are uncorrelated variables with zero mean and unit variances 6 € (—m, ) and u,(t) = 0.

Show that {X,} is a stationary process. (8 mks)
(c) Define an ARMA (p, q) process {X,}. (2 mks)
(d) Explain the following:
i. A process {X;} is said to be causal. (2 mks)
ii. A process {X;} is said to be invertible. (2 mks)

QUESTION FOUR (20 MARKYS)

() Prove that 7 (h) = E[(X%_c0 @i Wern—j) (Zf2eco ®iWe—j)] = 02 X520 0j1nWj
Where W, = &, is the error term (i.e. W,~N (0, o2). (7 mks)

(b) Describe the properties of X,,, #, and p,.(h) (13 mks)



