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Time Series

(Due: Tu., 10.2.2009, 1:15 pm, in the exercise classes)

1. Let (εt)t∈Z,iid be a real white noise process. For µ ∈ R let the time series

Xt,n = εt − µ, t = 1, . . . , n
Xt,n = εt + µ, t = n+ 1, . . . , 2n.

Show that E
(

1
2n

2n∑
t=1

Xt,n

)
= 0 and that for γ̂n(h) = 1

2n

2n−h∑
t=1

Xt,nXt+h,n

we have γ̂n(h) P→ µ2 (n→∞) for every h ≥ 1, although (Xt)t∈Z are independent.

(5 Credits)

2. Show that in the strongly stationary GARCH(1,1)-model the conditions

E
(
X4

1

)
<∞ and E

(
aε21 + b

)2
< 1,

are equivalent. Moreover show that in this case

E
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)
= η

1
1− θ2
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,

where η = E
(
X4

1

)
and θ = E

((
aε21 + b

)2) = a2η + 2ab+ b2

(5 Credits)
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