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data<- read.csv("./hw8_data.csv")
library(forecast)

library(tseries)

(a) Ho3 GDP Z:45 il LLHEHIF 91 y

! y<-vector ()
for (i in 1:100)
{

l y[il=(data$rGDP[i+4]/data$rGDP[i]-1)*100
}

6 ts (y)%>%hplot ()
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y_best<-auto.arima(y,d=0,D=0, seasonal=F,trace=TRUE,
method="ML")
y_best#i #: ARIMA(5,0,0)

Series: y
ARIMA(5,0,0) with non-zero mean

Coefficients:
arl ar2 ar3 ard ars mean
0.8196 0.1297 0.0114 -0.7277 0.7284 8.5808
s.e. 0.0720 0.0872 0.0880 0.0989 0.0816 1.9756

sigmaA2 = 1.297: Tog likelihood = -179.33
AIC=372.66 AICc=373.7 BIC=391.93
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| pi<-vector ()

for (i in 21:116)

{
4 pili-20]=(data$CPI[i+4]/data$CPI[i]-1)*100
}
6 ts(pi)%>%plot ()
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Series pi
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1 pi_best=auto.arima(pi,d=0,D=0,seasonal=F,method="ML")
pi_best #ARIMA(3,0,0)

ARIMA(3,0,0) with non-zero mean

Coefficients:

arl arz2 ar3 mean
1.1870 -0.1207 -0.2850 1.9694
s.e. 0.0972 0.1562 0.0983 0.3592

sigmaA?2 = 0.6216: Tlog Tikelihood = -112.54
AIC=235.07 AICc=235.74 BIC=247.89

(© R
1 library (TSA)
ARMAspec(list (ar=c(y_best$coef [[1]],y_best$coef [[2]],¥y

_best$coef [[3]],y_best$coef [[4]],y_best$coef [[5]1]1))
)



Spectral Density
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spec.pgram(y, kernel("daniell", c(1,3)),taper = 0.1)



Series: y
Smoothed Periodogram
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| spec.pgram(pi, kernel("daniell", c(5,7)),taper = 0.1)
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(d)
1 y_0LS<-auto.arima(y,max.p=5,max.q=0,d=0,D=0, seasonal=F,
method="CSS")
2 y_0OLS #ARIMA(2,0,0)

) y_ML<-arima(y,c(2,0,0) ,method = "ML")
y_ML



ARIMA(Z,b,O) with non-zero mean

Coefficients: arima(x = y, order = c(2, 0, 0), method = "ML")
arl ar2 mean L
0.6664 0.185 8.0276 o e 12 intercept
s.e. 0.0915 0.092 0.9241 0.6815 0.1840 8.5584
s.e. 0.0910 0.0932 0.9237
sigmaA2 = 2.029: Tog likelihood = -205.14 sigmaA2 estimated as 2.029: Tlog likelihood = -206.26, aic = 418.52

1 pi_OLS<-auto.arima(pi,max.p=2,max.q=0,d=0,D=0,seasonal=F,
method="CSS")
> pi_OLS #ARIMA(2,0,0)

+ pi_ML<-arima(pi,c(2,0,0),method = "ML")
5 pi_ML

ARIMA(Z,b,O) with non-zero mean

Coefficients: arima(x = pi, order = c(2, 0, 0), method = "ML")

arl ar2 mean coefficients:
1.3290 -0.5002 2.0657 . 3;5; 0 585; intir;g;
s.e. 0.0879 0.0877 0.4811 s.e. 0.0876 0.0882 0.4747
sigmaA2 = 0.6551: Tog likelihood = -115.4 sigmaA2 estimated as 0.6492: log likelihood = -116.54, aic = 239.09
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! library(vars)
2 library (dplyr)

pi<-vector ()

4 m<-vector ()

5 for (i in 1:116)

6 {

7 pilil=(data$CPI[i+4] /data$CPI[i]-1)*100
8 m[i]=(data$M2[i+4] /data$M2[i]-1)*100

9 }

10 vardata <- tibble(y,pi,m) [17:116,]
11 VAR1 <- VAR(vardata, p=1, type='const')

12 VAR1
13 VAR2 <- VAR(vardata, p=2, type='const')
14 VAR2
15 VAR3 <- VAR(vardata, p=4, type='const')
16 VAR3



17 coef <- tribble(

18 ~t'p", ~"y_{t-1}",~"pi_{t-11}",

19 # / /

20 "1" , -0.002515041, -0.171294481,

21 "2" , -0.1138384, -0.6350318,
"4" | -0.148337868, -0.514526718,
)

24 knitr::kable(coef ,digits = 4,

caption = "7 & it R H# ")

It AT REAH AT R RO

P Yi-1 Tt-1
1| -0.0025 | -0.1713
2 | -0.1138 | -0.6350
4 | -0.1483 | -0.5145
(b)
i VARselect (vardata, type = "const")

yselection
AIC(n) HQ(n) sc(n) FPE(n)
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fLdc & AIC HE, i e B 2R 10 B

(©)

! plot (irf (VAR1))
plot (irf (VAR2))
plot (irf (VAR3))
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Orthogonal Impulse Response from y
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Orthogonal Impulse Response from y Orthogonal Impulse Response from pi
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i VAR4 <- VAR(vardata, p=10, type='const')

2 fe = fevd(VAR4, n.ahead=36)

3 fe$ylc(4,8,12,36),]

" fe$pilc(4,8,12,36),]

5 fe$m[c(4,8,12,36),]
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[
[3,] 0.6560383 0.2513870 0.09257474 [ 3231262 0.6046381 0.07223567
[4,] 0.7882577 0.1575160 0.05422634 [ 6047232 0.3377719 0.05750496
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.2038939 0.1595907 0.6365154

(1,10

[2,] 0.2029713 0.3280307 0.4689980
[3,] 0.2522958 0.3151666 0.4325376
[4,] 0.2845347 0.5769970 0.1384683
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