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A THREE

1. a)show that the AR(2) series will axhibit exponrntial decay as g — o= infarks 10)

* BiShow that the autodovariance function of an AR(p) series ylelds a linear homogenous
difference equation and state its general solution [Mlarks 10)

Z. Al Derive the autocormelation function of the AR (1,1] series [Marks 10}
B} Consider the k™ order autoregressive prediction of Xpaq
i-l:a?j:+| = ﬁ;;,xt *+ o B Xy
obtained by mindmizing E{X, 45 — Ky q0®. Show that the K th partisl  autocorrelation
value is given by @0 = @,y {Mfarks 10)

3. Suppose (X,) i=a stationary and imrertible 4RMA (1. g) model
&) Derive an [-step shead forecast function {X,, ¢} from the origin £ and the corresponding [-

step ahead forecast error {e, (1)) (7 marls)
B) Show that the minimum mean suare forecast function of X, ; is given by the conditional
maan
Xe(l} = E(Xpe/FO
Where Ft |5 the history of the process, {haarks 14}

L) Forthe ARMA{1,1) process given by the equation X; — 0.6X, = I, +0.3Z,_,,
Ep~N(0, ) find the stationary and invertible solutions. Hence or etherwise find Var{Xx;)
{7 rarks)

4. A} Evaluate the spectral density function of an AR{Z) process given by
Xe = oy Xy g+ agky e, {Fmarks)
B) Let X, =a+ it + ct? + &, , where @, b and £ are constants use the differencing method to
remove the guadratic bend {Bmarks)
C) Evaluate AX, in X, = &' by differencing, hence describe the changes in amplitude and
phasa angle. [Fmarks)

5. A} Derive the Box- Jenkins general formcasting methodology generated by & stationary
autoregressive moving average (ARMA) process. [10marks)

B) Transform a mowving aversge filter (X, } into ancther saries {¥,) by the linear operator given
that

Xe=eMand ¥, = Frn__aX,_;

Where
1
o - [Ei j=0 FLF2 ..., Fm [10marks)
o, otherwize



