Problem 3.2

a)

b)
c)

d)

Ty = Qxri_1 +wi,t =1,2,...,20 = wy.
Substituting recursively

Ty = ¢xi 1+ Wy, = G(PTi1 + Wwe_1) + Wy
= ey + E?;é¢jwt—j
oty + ZE;%WU%*J'
= ¢ (Pro + wo) + Xfdw—j
= A (pwo + wp) + E;;gogbjwt_j

= E§:0¢jwt—j
E(wt) =0so E(fL’t> =0.
Because wy, . .., w; are uncorrelated
. . 1 — p2t+2
var(zy) = var(X_g¢'w_;) = E§:0¢2]0'3U = 1_—¢20w.

From part a) z; = gbkxt_k—l—Z?;égbj wy—j;. Evaluate at t+h and let h = k
SO .
Toon = O my + E?;&Qsjwz%hfj-

Then E(zipt) = E(¢"2?) + E[(wirn+- - -+ 0" wiy)xy] = ¢Mvar(zy).
var(x;) is not constant in t, so {z} cannot be stationary.

_ t j : _ ] j
Ty = X;_o¢/wy—; converges in mean square toward z; = 352 ¢ w;—;
when ¢ — 0o, which is stationary.

Simulate first a "burn-in” period using w; ~ #4dN(0,0?%). For a long
enough period the last variable is approximately stationary and can
be used for generating n additional variables using the autoregressive
recursion.

Can use induction.

First let t=1. Then var(z,) = var(¢zg + wy) = ¢? 11272 +0? =05,

Next, assume z; = 021f02. Then var(xi 1) = var(¢ry + wiyq) =
20t ot =0l



——. Using, from part a) o, = ¢"z,_p +

Therefore var(x;) = o2
h—1 14
Yo we

¢2h02

E(zinty) = ¢ var(z,) + E[(Wesn + -+ ¢ wg) 3] = T

which only depend on h.



