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1. 4.4 p117

Is γ(h) =


1 h = 0
−0.5 h = ±2
−0.25 h = ±3
0 otherwise

an ACVF for a stationary Xt?

Note that (i) γ(−h) = γ(h) and (ii)
∑

h |γ(h)| = 1 + 2× (0.5 + 0.25) = 2.5 < ∞.
Let f(λ) = 1

2π

∑
h e

−ihλγ(h). Then

f(λ) = 1
2π

[
e0 · 1 + (e−i2λ + ei2λ)(−0.5) + (e−i3λ + ei3λ)(−0.25)

]
= 1

2π

[
1− cos(2λ)− 1

2 cos(3λ)
]
.

But f(0) = 1
2π

(
1− 1− 1

2

)
= − 1

4π < 0.
Thus γ(h) is not an ACVF for a stationary Xt.

2. 4.6 p117
Zt ∼ WN(0, σ2), Yt = Zt + 2.5Zt−1 and Xt = Acos

(
πt
3

)
+B sin

(
πt
3

)
+ Yt where A ∼ (0, v2),

B ∼ (0, v2) and Zt are uncorrelated.

(1) Find ACVF for Xt.

Let St = A cos
(
πt
3

)
+B sin

(
πt
3

)
. Then Xt = St + Yt.

γX(h) = cov(Xt+h, Xt) = cov(St+h + Yt+h, St + Yt) = cov(St+h, St) + cov(Yt+h, Yt)
= γS(h) + γY (h).

But γS(h) = cov (St+h, St)

= cov
(
A cos

(
π(t+h)

3

)
+B sin

(
π(t+h)

3

)
, A cos

(
πt
3

)
+B sin

(
πt
3

))
= v2 cos

(
πh
3

)
and γY (h) = cov(Yt+h, Yt) = cov(Zt+h + 2.5Zt+h−1, Zt + 2.5Zt−1)

=


(1 + 2.52)σ2 h = 0
2.5σ2 h = ±1
0 |h| > 1

.

So the ACVF for Xt is γX(h) = γS(h) + γY (h) =


v2 + 7.25σ2 h = 0
0.5v2 + 2.5σ2 h = ±1

v2 cos
(
πh
3

)
|h| > 1

(2) Find spectral distribution function for Xt.

Let FS(λ) and FY (λ) be the spectral distribution functions for St and Yt. Then

γX(h) = γS(h) + γY (h) =
∫ π
−π e

iλhdFS(λ) +
∫ π
−π e

iλhdFY (λ)

=
∫ π
−π e

iλhd(FS(λ) + FY (λ).

1



So FX(λ) = FS(λ) + FY (λ).

But γS(h) = v2 cos
(
πh
3

)
=

(
e−iπh

3 + ei
πh
3

)
v2

2 =
∫ π
−π e

iλh dFS(λ)

where FS(λ) =


0 λ < −π

3
v2

2 −π
3 ≤ λ < π

3
v2 π

3 ≤ λ

is the spectral distribution function for St.

The spectral density for Yt is fY (λ) =
1
2π

∑
h e

−iλhγY (h) =
1
2π

[
7.25σ2 + 5σ2 cos(λ)

]
.

So the spectral distribution function for Yt is

FY (λ) =

∫ λ

−π
fY (λ) dλ =

σ2

2π
[7.25(λ+ π) + 5 sin(λ)] .

The spectral distribution function for Xt is FX(λ) = FS(λ) + FY (λ).
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