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SMF SOLUTIONS 5. 13.11.2017
Q1. (i) The roots Ay, ..., A\, of the polynomial AP — ¢ NP~ — ... — ¢, 1A— 9,
should lie inside the unit disk.
(il) Multiply (%) by X;_x for k£ > 0 and take expectations: E[X;] = 0, and
Ye = CO'U(Xt, Xt7k> = E[Xtthk‘] = ¢1E[Xt—1Xt—k]+~ . -+¢pE[Xt7pXt7k]+E[€tXt7k]'

As ¢; has mean 0 and is independent of X;_;, this gives

Vi = P1Vk-1+ -+ PpYh—p-
Divide by ~q:

Pk = G1Pk—1+ -« + PpPr—p-
(iii) General solution py = c1A} + ... + ¢, AL, ¢; constants.

Q2. (i)
Yo = var(Xo) = var(X;) = E[X}] = El(e + 0ei_1) (e + e,_1)] = o*(1 + 6%),
as E[e?] = Ele¢?_,] = 02, Ele;ei1] = 0.
(i)

1= E[X:X,_1] = E[(e; + 0ei_1)(e-1 + ey _5)] = %0,

Yo = E[Xi Xi o] = El(& + Oe; 1) (€2 + O6;3)] = 0,

and similarly v, = 0 for k > 2.
(iil) pr = Y&/Y0- So

po =1, pe1=0/(1+6%), pr = 0 otherwise.
Q3. (i) (Xy) is ARMA(2,1).
(i) Xy — Xy + %Xt,g =+ %et,l; with B the backward shift,

¢(B)X; = 0(B)ey,
where ¢(A) =1 — X+ $A* = (1 — 1))?, with a repeated root at A = 2,
O(A) =1+ 1\ root A = —2.
All roots are outside the unit disk in the complex A-plane, so (X;) is station-
ary and invertible.

NHB



