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一、 填空题

1. ARIMA(0, 1, 1)

2. 4,ARIMA(0, 1, 1)× (1, 1, 1)4

3.
[
Ŷ1 − 0.098Ŷ0, Ŷ1 + 0.098Ŷ0

]
4. 2 cosωX3 −X2

5. 5.75

6. α0 + α1ε
2
t−1

7. 8
21
, 1
21

8. 用{Xt, t ≤ n}对Xn+1做线性预测的误差非0,limk→∞ σk = γ0

9. (1 + θ21 + · · ·+ θ2l−1)σ
2

10. 0
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二、

Xt =
1 + 0.8B

1− 0.4B
εt

= (1 + 0.8B)

∞∑
i=0

0.4iBiεt

= εt + 3

∞∑
i=1

0.4iεt−i

故有V ar(Xt) =
[
1 + 9

∑∞
i=1 0.4

2i
]
σ2 = 19

7
σ2

Cov(Xt+k, εt) =


σ2 k = 0

3× 0.4kσ2 k > 0

0 k < 0

V ar(εt) = σ2,故

ρX,ε(k) =



0 k < 0√
7

19
k = 0√

7

19
× 3× 0.4k k > 0

三、

讨论，l = 2k时,X̂t(l) =
1
9k
Xt, l = 2k − 1时, X̂tl =

1
9k
Xt−1.

对应的预测方差为Var(X̂t(l)−Xt+l) = (1 + 1
92k

)γ0 − 2
9k
γ2k.

由此易知预测方差趋于γ0.

四、

参见2019年期末试卷，答案为0.2836,1.018,是正态分布
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五、

1、

(1− φ1B)Xt = φ0 + (1− θ1B)εt

Xt =
φ0

1− φ1B
+

1− θ1B
1− φ1B

εt

=
φ0

1− φ1

+ (1− θ1B)

∞∑
i=0

φi1B
iεt

=
φ0

1− φ1

+ (1− θ1B)

∞∑
i=0

φi1εt−i

=
φ0

1− φ1

+

∞∑
i=1

φi1εt−i − θ1
∞∑
i=1

φi1εt−i−1

=
φ0

1− φ1

+ εt + (1− θ1
φ1

)

∞∑
i=1

φi1εt−i

2、

εt =
1− φ1B

1− θ1B
Xt −

φ0

1− θ1B

= − φ0

1− θ1
+Xt + (1− φ1

θ1
)

∞∑
i=1

θi1Xt−i

3、

对1.中结果求期望，得E(Xt) =
φ0

1−φ1

k = 0时：

Cov(Xt, Xt) =

[
1 + (1− θ1

φ1

)2
φ2
1

1− φ2
1

]
σ2

=

[
1 +

(φ1 − θ1)2

1− φ2
1

]
σ2
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k > 0时：

Cov(Xt, Xt+k) =

[
(1− θ1

φ1

)φk1 + (1− θ1
φ1

)2
θk+2
1

1− φ2
1

]
σ2

=

[
(1− θ1

φ1

) +
(θ1 − φ1)

2

1− φ2
1

]
φk1σ
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