Solution for stat 207 HW#1

1.3
r(s,t) = El(zs — ps) (e — )]
= B[x,xs — Toply — Tifhs + fefls)
= Elz,xs] — Bz, — ps B[] + prspie
= Elzxy] — pspie

1.7 moving average process.

i.3.d 2
Ty = Wiy + 2w + w1,  wy ~ N(0,0y)

Elxy] = Elwy 1 + 2w; + wyy4]
= E[wt_l] + QE[’LUt] + E[wt-i—l]

=0 for all ¢
r(h) = El(Teen — po)(Tr — pa)]
= E[$t+h$t]
= E{(Wiph—1 + 2Wisn + Wipnt1) (Wim1 + 2w; + Wigr)]
= E|

Wiph 1W1 + 2Wpp 1Wy + Wi p1Wip1 + 20 p Wy 1 + 4Wey pWy
+ 2w Wig1 + Wiph—1Wi—1 + 2Wi 1 Wi + Wi h 1 We1)

= Elwiih—1wi—1] + 2E[wypp1we] + Elwih—1Wis1] + 2E[wyppwi—1] + 4E Wy pwy]
+ 2E[wiph W] + Elwipp—wi—1] + 2E[wip_qwy] + E[wiyhy1 W]

h=0,r(h) =02 + 402 + 0., = 60
\h| = 1,7(h) = 202 + 202 = 402,
|hl =2,r(h) = 05,
| > 3,7(h) =0
r(h)
ph:—a
(h) - 0)
SO
2
hl=1,p(h) = -
B =1, p(h) = 3
1
B =2, p(h) =
|h| >3, p(h) =0



1.10

2 =By + Bt +wy,  wy A N(0,02), S, B unknown fixed constants

a. nonstationary:

Elzy] = E[fo + Bt + wy]
= /80 + ,Blt + E[wt]
= o + Bit

so x; is nonstationary since the mean chages with the time.

Vzy = — x4
=fo+bit+w—Po— Pt —1) —wiy

= [ +w — wy_q

stationary:
EVz| =Elfi +wy —wy1] = =p Vt

r(h) = E[(Vay — p)(Vay — p)]
= E[V2,Vx] — i
= B[(B1 4+ Witu — Wipn—1) (b1 + we — wy—1)] — B;
= E[B] + Brwy — Brwy—1 + Bipyy + Wipawy
— WipaWi—1 — PLWirh—1 — Wiyh—1Wi + Wiyp_1Wi—1] — 512

= Elwinw] — Elwippwi—1] — Elwipn—1wy) + Ewepp—1wi—1]

h=0,r(h) =02+ 0 =202,
|h’| = 1,7"(h) = _0-51
B > 2,7(h) =0

so x; is weakly stationary since its mean is constant and its autocovariance function
doesn’t depend on the time.



