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(i) 1= [; ksin(z)dz = —kcos(z)|T_y = \/{
Hence, k = % 3
T sin(z 7
(i) | PA<X<4)= [ 284y = —1cos(z)[r, = L(cos(1) + 1) ~0.770 4 N
m~
P(X>2) f" ’i“(”)dz _ 3(cos(2)+ =
(iif) P(X>2(X>1)= p{x>1) (cos( +1) ;(cos(l)+1) ~ 0.380 4 Ly
(iv) E(X) = [y zsin(z)/2dz = —z cos(z) /2|7y — [7 — cos(z)/2dz §
= § +sin(z) /2|7 = = 1.57 4 N
E(X?) = [T 2?sin(z)/2dz = [(2 — 2?) cos(z) + 2z sin(z)]7_, °
=12 -7 (-1) -2 =n%/2-2~2.93 3
Var(X) = E(X?) — (E(X))2=7%/2 -2 —n?/4 = 1n? — 2 ~ 0.467 2
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(i) A time series {e;} is called white noise if UJ
E(e:) =0 for all ¢,
cov(e;,es) =0forall t #£s
Var(e;) does not depend on t. 3
LAy
(ii) v(t,t) = Var(y,) = 0.32 Var(e;) + 0.5% Var(e;—;) + 0.2? Var(e;_,) :%
=0.3>+0.5* +0.22 = 0.38 =
7(t,t+ 1) = cov(ys, Ye+1) = 0.3-0.5cov(es, e;) + 0.5 0.2 cov(e;—1, €_1) _
=0.3-0.5+0.5-0.2=0.25 ol
v(t,t+2) = 0.3-0.2 = 0.06 s
Y(t,t+k)=0 .Fork“-.”,lr,--- 8 o
=
(iii) The covariance (¢, + s) is independent of ¢ by (ii).
pt = E(y:) =0.3E(e;) + 0.5E(e;—;) +0.2E(e;—3) =0
Since both p; and v(t,t + s) does not depend on ¢, the time series is
stationary. 3
(iv) 11 = 0.25/0.38 =~ 0.658
~2 = 0.06/0.38 = 0.157
Ye=0for k=34 ... 3
(v) The spectrum is given by

flw)=7%+2 Z ¥x cos(kw) = 0.38 + 0.5 cos(w) + 0.12 cos(2w)
k=1
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