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1. (a) -C = )1-C−1 + )2-C−2 + �C ,其中 Φ1 =
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由�(L) = � −Φ1L −Φ2L2 得 �(L)-C = �C

关于 �(L)的特征多项式为

det[�(L)] =
��� −Φ1L −Φ2L
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= (1 − 0/ − 3/2)(1 − 2/ − 5 /2) = 0

因为 -C 序列平稳,所以 det[�(L)] = 0的零点都在单位圆外,而方程中不含 b和 e,

所以 -C 序列的平稳性与 b和 e的取值无关

(b) 将 (a)中的方程展开可得

-1,C = 0-1,C−1 + 3-1,C−2 + 1-2,C−1 + 2-2,C−2 + �1,C (1)

-2,C = 2-2,C−1 + 5 -2,C−2 + �2,C (2)

对 (2)式而言,-2,C 只受其自身滞后项 -2,C−1和 -2,C−2的影响,所以 -1,C 不是 -2,C 的格

兰杰原因

对 (1)式而言,若 b=e=0成立,则 -1,C 只受其自身滞后项的影响，此时 -2,C 不是 -1,C

的格兰杰原因;反之,-2,C 是 -1,C 的格兰杰原因

(c) 令 .C = Ψ.C−1 + 4C ,其中 .C =
©«
-C

-C−1

ª®¬, Ψ =
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Φ1 Φ2
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ª®¬,带入具体数值得

Ψ =
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1.4 1 −0.45 −1
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1 0 0 0

0 1 0 0
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对 Φ求取其特征值,即 det[�� −Ψ] = 0得根分别为 0.9,0.5,0.8,0.7

将其带入求得对应的特征向量矩阵 P和其逆矩阵 %−1

所以Ψ = %Λ%−1,其中 % =

©«
0.6690 −0.4472 −0.6178 0.5684

0 0 −0.0927 0.0758

0.7433 −0.8944 −0.7722 0.8120

0 0 −0.1158 0.1083

ª®®®®®®¬
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%−1 =

©«
3.3634 −16.8170 −1.6817 6.7268

2.7951 −23.2924 −2.5156 20.4973

0 −86.3301 0 60.4311

0 −92.3594 0 73.8875
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由递推式展开再合并可得 .C =

∑∞
9=0 Ψ

94C−9 =
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9=0 %Λ
9%−14C−9

记Ψ9 = %Λ9%−1 =
©«
"19 "29

"39 "49
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可知 � 9 = "19 ,即Ψ9 的左上 2 × 2矩阵,由计算可得

� 9 =
©«
2.25 × 0.99 − 1.25 × 0.59 10.42 × 0.59 − 52.5 × 0.79 + 53.33 × 0.89 − 11.25 × 0.99

0 8 × 0.89 − 7 × 0.79
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2. (a) 在 ? = 1, 2, 4之下,计算出 9 = 4, 8, 12, 36期的预测方差分解,结果如图 1所示,每行

对应不同的 p值

代码如下:

1 library(readxl)

2 library(dplyr)

3 library(vars)

4 data <- read_xlsx('C:/Users/孔彤阳/Desktop/时间序列 2020/hw8

5 /VAR_M2/CMTS_Q.xlsx')

6 CMTS <- data %>%

7 dplyr::select(q_dates_data, logrealGDP_va, CPI, logM2) %>%

8 filter(q_dates_data >= 1999.75 & q_dates_data <=2018.75)

9 diff_CMTS <- tibble(

10 diff_logGDP = diff(CMTS$logrealGDP_va, lag = 1),

11 diff_logCPI = diff(log(CMTS$CPI), lag = 1),

12 diff_logM2 = diff(CMTS$logM2, lag = 1)

13 )
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14 VAR1 <- VAR(diff_CMTS, p=1, type='const')

15 VAR2 <- VAR(diff_CMTS, p=2, type='const')

16 VAR3 <- VAR(diff_CMTS, p=4, type='const')

17

18 fe1 = fevd(VAR1, n.ahead=36)

19 fe1$diff_logGDP[c(4,8,12,36),]

20 fe1$diff_logCPI[c(4,8,12,36),]

21 fe1$diff_logM2[c(4,8,12,36),]

22

23 fe2 = fevd(VAR2, n.ahead=36)

24 fe2$diff_logGDP[c(4,8,12,36),]

25 fe2$diff_logCPI[c(4,8,12,36),]

26 fe2$diff_logM2[c(4,8,12,36),]

27

28 fe3 = fevd(VAR3, n.ahead=36)

29 fe3$diff_logGDP[c(4,8,12,36),]

30 fe3$diff_logCPI[c(4,8,12,36),]

31 fe3$diff_logM2[c(4,8,12,36),]

(b) 在 ? = 1之下,3个变量相互间的 Granger因果关系检验,报告 F检验的统计量及其

显著性水平,结果如图 2

代码如下:

1 (Causal_test1 <- causality(VAR1, cause=c("diff_logGDP")))

2 (Causal_test2 <- causality(VAR1, cause=c("diff_logCPI")))

3 (Causal_test3 <- causality(VAR1, cause=c("diff_logM2")))

4

5 Granger <- tribble(

6 ~"Cause", ~"F-Test", ~"P.value",

7 #−−−−−−−−−/−−−−−−−−−−−−−−/

8 "diff_logGDP", Causal_test1$Granger$statistic , Causal_

test1$Granger$p.value,

9 "diff_logCPI", Causal_test2$Granger$statistic , Causal_

test2$Granger$p.value,

10 "diff_logM2", Causal_test3$Granger$statistic , Causal_

test3$Granger$p.value

11 )

3



12 knitr::kable(Granger, digits =4,

13 caption = "Granger Test")

(c) 脉冲响应结果差别并不大,方差分解可以看出,在 GDP波动的分解中,CPI和M2的

贡献变大了,在其余两者的分解中,GDP的贡献变小了,具体结果如图 3和图 4

代码如下：

1 GDP_E <- read_xlsx('C:/Users/孔彤阳/Desktop/时间序列 2020/

hw9/预期GDP增速.xlsx')

2 DATA <- tibble(

3 GDP = diff_CMTS$diff_logGDP - GDP_E$expected_q_GDP,

4 CPI = diff_CMTS$diff_logCPI,

5 M2 = diff_CMTS$diff_logM2

6 )

7 VAR4 <- VAR(DATA, p=1, type = "const")

8 #脉冲响应

9 plot(irf(VAR4))

10 #方差分解

11 fe4 = fevd(VAR4, n.ahead=36)

12 fe4$GDP[c(4,8,12,36),]

13 fe4$CPI[c(4,8,12,36),]

14 fe4$M2[c(4,8,12,36),]
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图 1: ? = 1, 2, 4时,9 = 4, 8, 12, 36期的预测方差分解

图 2: Granger因果关系与 F检验
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图 3: 脉冲响应

图 4: 方差分解
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