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3.

det
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由于 AR(2)过程平稳，故其特征多项式零点位于单位圆之外

即 A(Z) � 1 − ϕ1Z − ϕ2Z2 � 0的零点 |z1 | > 1, |z2 | > 1.ϕ1 �
1
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+

1
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故 (ϕ2 + 1)(ϕ2 + ϕ1 − 1)(ϕ2 − ϕ1 − 1) > 0,得证。

4. (a) Xt � 1 + 1.3Xt−1 − 0.4Xt−2 + εt，取期望得

EXt � 1 + 1.3EXt−1 − 0.4EXt−2 � 1 + 1.3EXt − 0.4EXt ,解得 EXt � 10

设 Yt � Xt −EXt ,则 Yt � 1.3Yt−1 − 0.4Yt−2 + εt ,两边分别同乘 Yt ,Yt−1 ,Yt−2,并取期

望得
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矩阵表示为 
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由 γk � ϕ1γk−1 + ϕ2γk−2，得
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 ,将A矩阵对角化得
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故 γk �

10
3 × 650

81 (0.8k − 0.5k) + 10
3 × 700

81 (0.8 × 0.5k − 0.5 × 0.8k).

(b) 代码如下：

1 library(tidyverse)

2 #生成长度为 1000的样本X_ t

3 set.seed(048)

4 et <- rnorm(1002,0,1)

5 x <- vector("double",1002)

6 x[1] <- 0

7 x[2] <- 0

8 for(i in 3:1002){

9 x[i] <- 1+1.3*x[i-1]-0.4*x[i-2]+et[i]

10 }

11 #生成不同长度样本，计算自协方差

12 r<-matrix(ncol=12,nrow=21)

13 new <- vector("list",10)

14 for(n in 1:10)

15 {

16 new[[n]] <- x[3:(100*n+2)]

17 }

18

19 for (n in 1:10) {

20 r[,n] <- acf(new[[n]],type = "covariance",lag = 20,

21 plot = FALSE)[[1]]

22 }

23 a1<-4/5

24 a2<-1/2

25 for(k in 0:20){
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26 r[,11][k+1] <- 1/(a1-a2)*((a1^k-a2^k)*(650/81)+

27 (-a1^k*a2+a1*a2^k)*(700/81))

28 }

29 r<-data.frame(r)

30 r[,12]<-c(0:20)

31 #数据框转换，便于绘图

32 r1<-gather(r,key='i',value='X_t','X1','X2','X3','X4','X5',

33 'X6','X7','X8','X9','X10','X11')

34 colnames(r1)<-c("K","i","X_t")

35 #X1−X10样本长度逐渐增加， x11为理论值

36 ggplot(data=r1,mapping = aes(x=K,y=X_t,color=i))+

37 geom_point( )+

38 geom_smooth(data = filter(r1,i=='X11'))

4


