Exercise 1 - Solutions
Time Series Models

P(Z,<z)=P(Y,<z), teven _ _
= first order stationary
z

P(Z,<z)=P(Y,,<z)=P(Y,<z), todd

b)

E[YY,,]=0 teven _
E[Z,Z,.]= = is not second order stationary
E[Y’]|=1 todd

2.2

Z, =U sin(2xt)+V cos(2xt)
E[U]=E[ ]=0
Var[U ]=Var|V |=1

tisinteger= 27, =V ; Vt = Z, isstrictly stationary
E[Z,.Z,]=E [V 2] =1= Z, is covariance stationary

2.3

Z, =Asin(at +6)
= E[Z,]=E[A]E [sin(at +06)]
E[z.Z.,]= [AZJE[Sin(a)t +9)sin(a)(t+k)+¢9)]:

E [:2](E [cos(at)]~E [cos(2at + ok +26)])



A constant, 6 ~U [0,27]

A% cos(wk 2 _ _ :
=E[Z,]=0, y = A”cos(ak ) _ A" for w=27 = 7, is covariance stationary
t k 2 2 t

b)
¢ constant, E[A]=0, Var[A]=1
1
=E[Z,]=0, 5 :E[cos(a)k)—cos(w(Zt—k)+29)}=
=27 =y, = %[1—003(26?)] =sin’(@)= Z, is covariance stationary
c)
Z,=(-1) A, E[A]=0, Var[A]=1
£ (2,)=(-1) E[A]=0

E[Z,Z. ]=E[A*](-1)"" =1.(-2)

= Z, is covariance stationary

24
1 k=0
po=1¢ |k|=1 i<g<1
0 |k|>2

O N _ 1 ¢||au | 1 ¢||a+da,
S v la wly )] )y 050

=a +aj + 24,0, = (9)
f(%)=af +a +a,a,>0

(1)=(a +a,)" 20 :>%<¢<1OK

(1) =(,—@,)" 20 :>—1<¢<—% OK
'(¢) constant

Yes it is a valid real-valued autocorrelation function because it is positive
semidefinite.



