2023 FKZ=A RIS 18] 7 41

59 AR E %

12 H17 H

1 (a) & @ PREEREKNT 1, WX, TA.

05-A1 0.1
| - ATl = =A%2-131+036=0
04 08-A

S A1 = 0.9, = 0.4, #li 2 TR EZK . EX, = ¢ + ®EX,_,, WH

02 0.1][1 5
EX, =(I-®)'c= 0 -

0.4 0.5(]1 15

(b) A, = 0.9 A,

-04 0.1 0 1
(®-AD)x; = X1 = =X =
04 =01 0 4
FH, M A =040/, fFf5E:
0.1 0.1 0 1
(@ - AD)x; = Xy = = X =
04 04 0 -1
1 1 1 1
E&A:[xl N RN
4 b
O = AN A = 1 1([09° o0 [|f 1 _ 1x09 +2x04 1x09-1x04

'y
|

—_

o

o

e

[STES
|

: %09 -2x04 2x09 -1x04



X, ) MA(co) BN X, =(I+ D@+ + D")c+ Y DPesj,n — oo, N

VmQQZZEE(DKFbﬂ
i=0
— ZAAiA—IQ(A—l)TATiAT
i=0

%x&@+§x&¥ 0.9 %x0¢+§x0¥ %x&@—%x&&

Mz

#0§x0¢—3xaﬁ 4%0.9 1x0¢—%x0¥ éx&@—%x&&

5 5 5
2575 12525
| 1064 2128
12525 6025
2128 266

2. (a) RESGI7F:
| data<- read.xlsx("./hw9 _data.xlsx")
> library(forecast)

library(tseries)
Fait GDP 245 L7 91 y

1 y<=cO

for (i in 1:120){

[N}

s ylil<-(exp(data$logrealGDP_nipal[i+4]-data$logrealGDP_nipali])-1)*100
s}
5 y_a<-auto.arima(y,d=0,D=0,ic='aic',method="'ML"')

¢ y_b<-auto.arima(y,d=0,D=0,ic='bic',method="'ML"')

7 y_a
8 y_b
##t Series: y ## Series: v
## ARIMA(2,0,1) with non-zero mean ## ARIMA (1, b, 1) with non—zero mean
#H #Hit
##t Coefficients: ## Coefficients:
2 arl ar2 mal mean ## arl mal mean
## 1.3733 -0.3867 -—0.7852 8.8039 #H# 0.8990 -0.3012 §&.8755
### s.e. 0.1411 0.1339 0.0989 2.1333 ## s.e. 0.0584 0.1249 1.1296
2 7
## sigma’2 = 3.681: log likelihood = -247.21 ## sigma’2 = 3.746: log likelihood = -248.55
#8 AIC-504.42  AICc=504.94 BIC-518.35 ## ATC=505.09  ATCc=505.44 BIC=516.24



AIC #EN F ity ARMA(2,0,1), BIC #EN] Rty ARMA(1,0,1)

(b) AEGAIF:
1 pi<-c(O)

for (i in 21:121){

[N}

3 pil[i-20]=(data$CPI[i+4]/data$CPI[i]-1)*100
+ )
pi_a<-auto.arima(pi,d=0,D=0,ic='aic',method="'ML")

¢ pi_b<-auto.arima(pi,d=0,D=0,ic='bic',method='ML")

7 pi_a

8 pi_b
## Series: pi ## Series: pi
## ARIMA(3,0,0) with non—zero mean ## ARIMA(3,0,0) with non—zero mean
it H#H
## Coefficients: ## Coefficients:
HE arl ar? ar3 mean 21 arl ar?2 ar3 mean
HE 1.170 -0.0999 -0.2905 1.9088 #it 1.170 -0.0999 -0.2905 1.9088
H# s.e. 0.094 0.1497 0.0952 0.3463 ## s.e. 0.094 0.1497 0.0952 0. 3463
Hit B
#% sigma’2 = 0.6173: log likelihood = -118.07  ## sigma’2 = 0.6173: log likelihood = -118.07
H## AIC=246.14 AICc=246.77 BIC=239.22 ## AIC=246.14 AICc=246.77 BIC=259. 22

AIC WM T 848 ARMA(3,0,0), BIC #EN T 5485 ARMA(3, 0, 0)

(o) THEEIL I E
1 ARMAspec(list(ar=c(y_a$coef [[1]],y_a$coef [[2]]) ,ma=y_a$coef [[3]]))

ARMAspec(list (ar=y_b$coef [[1]] ,ma=y_b$coef [[2]1]))

[N}

5 ARMAspec(list(ar=c(pi_a$coef[[1]],pi_a$coef[[2]],pi_a$coef[[3]])))
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f A
i spec.pgram(y, kernel("daniell", c(1,3)),taper = 0.1)

> spec.pgram(pi, kernel("daniell", c(5,7)),taper = 0.1)

Series: y Series: pi
Smoothed Periodogram Smoothed Periodogram
o = —
8 + &
° 4
24
& o
. w
o
@ E &1
B o
o 8 <7
o~ o
o
_ =
o | o
o o 7
o s
° T T T T T T T T T T T
0.0 0.1 0.2 03 04 05 0.0 0.1 0.2 0.3 04 05
frequency frequency
bandwidth = 0.0182 bandwidth = 0.0496

PR AR S AR AT S BRI, B AR RO MR 12200, DRI AT 7 ) o A o
TS ARMA #ERYANRE T8 73 21 1 1954 Fr 51 ) Ja ST sh RS Ak o
(d) Xy i
I y_ols_a<-auto.arima(y,max.q=0,,d=0,D=0,ic="'aic',method='CSS"')
> y_ols_b<-auto.arima(y,max.q=0,,d=0,D=0,ic="'bic',method='CSS"')

y_ols_a
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s+ y_ols_b

Series: v 8% Series: vy
Amm@jﬁ)mmnmvaomm ## ARIMA(2,0,0) with non—zero mean
#4
Coefficients: ## Coefficients:
arl ar2 mean #4 arl ar? mean
0.5905 0.2186 8.3106 i 0.5905 0.2186 8.3106
s.e. 0.0893 0.0889 0.9303 #% s.e. 0.0893 0.0889 0.9303
#4
sigma 2 = 3.637: log likelihood = -247.23 ## sigma 2 = 3.637: log likelihood = —247.23

AIC 5 BIC #ENFAIr &5 A0, 328 ARIMA(2,0,0)
I y_ML<-arima(y,c(2,0,0) ,method = "ML")

> y_ML

oI

Call:
arima(x = y, order = c(2, 0, 0), method = "ML")

ETE

Coefficients:

]

arl ar2 intercept
0.6132 0.2202 8. 8886
s.e. 0.0889 0.0908 0.9975

O

EIE T 1 SO T T O

T3

sigma 2 estimated as 3.664: log likelihood = —248.71, aic = 503.42

XF AR

1 pi_ols_a<-auto.arima(pi,max.q=0,,d=0,D=0,ic="aic',method = 'CSS')

N

pi_ols_b<-auto.arima(pi,max.q=0,,d=0,D=0,ic="'bic',method = 'CSS')
5 pi_ols_a

+ pi_ols_b

5 pi_ML<-arima(pi,c(3,0,0),method = "ML")

¢ pi_ML

AIC 5 BIC #ENIFWr &5 5RAHIE, 3575 ARIMA(3,0,0)
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Series: pi £# Series: pi
ARTMA (3,0, 0) with non—zero mean #% ARIMA(3,0,0) with non—zero mean
HH
Coefficients: 5 Coefficients:
arl ar2 ar3d mean £ arl ar? ar3 mean
1.1566 —0.0905 -0.2906 2.0057 # 1.1566 -0.0905 -0.2906 2.0057
s.e. 0.0947 0.1488 0.0940 0.3416 #% s.e. 0.0947 0.1488 0.0940 0.3416
HH
sigma 2 = 0.599: log likelihood = -116.91 ## sigma 2 = 0.599: log likelihood = -116.91

8% Call:

## arima(x = pi, order = ¢(3, 0, 0), method = "ML")
#t

## Coefficients:

== arl ar2 ard intercept

a2 1.170 -0.0999 -0.2905 1.9088

2% s.e. 0.094 0.1497  0.0952 0. 3463

a2

#% sigma 2 estimated as 0.5929: log likelihood = —118.07, aic = 244.14

RN OLS i Th5 B AR At T ) 25 R IE A ]
() HIFEATE S BB AT A, y A1 o BAT WL (0 oM SR AR, /5 2N MA T $2 /=1

PRI ZNRFALE -

| y2<—C()

for (i in 1:108){

[N}

s y2[il<-(exp(data$logrealGDP_nipal[i+4]-data$logrealGDP_nipal[i])-1)*100
s F

5 y2_a<-auto.arima(y,d=0,D=0,ic='aic',method="'ML"')

¢ y2_b<-auto.arima(y,d=0,D=0,ic='bic',method="'ML"')

y2_a

~

s y2_b

AIC #EN Nt ARMA(2,0,1), BIC #EN Nt ARMAC(L,0,1)

Series: vy

£/ Series: v
ARIMA(2,0,1) with non—zero mean ## ARIMA(1,0,1) with non—zero mean
=7
Coefficients: ## Coefficients:
arl ar? mal mean £ arl mal mean
1.3733 -0.3867 —0.7852 8.8039 # 0.8990 -0.3012 8.8755
s.e. 01411 0.1339  0.0989 2.1333 4% s e 0.0584 0.1249 1.1296
#
sigma 2 = 3.681: log likelihood = ~247.21 ## sigma 2 = 3.746: log likelihood = -248.55
AIC=504.42  AICc=504.94  BIC=518.35 ## AIC=505.09 ATCc=505.44 BIC=516.24
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1 pi2<-c()

> for (i in 21:108){
pi2[i-20]=(data$CPI[i+4]/data$CPI[i]-1)*100

.

5 pi2_a<-auto.arima(pi2,d=0,D=0,ic='aic',method="ML")

¢ pi2_b<-auto.arima(pi2,d=0,D=0,ic='bic',method="'ML")

7 pi2_a

s pi2_b

AIC 5 BIC #E W& AR, 38 ARIMA(3,0,0)

Series: pi2 £/ Series: pi2
ARIMA(3,0,0) with non-zero mean #H# ARIMA(3,0,0) with non—zero mean
==
Coefficients: £7 Coefficients:
arl ar? ar3 mean ##H arl ar? ar3 mean
1.2381 -0.1529 -0.2839 2.0411 == 1.2381 -0.1529 -0.2839 2.0411
s.e. 0.1028 0.1688 0.1040 0.3912 ## s e. 0.1028 0.1688 0.1040 0.3912
#H
sigma 2 = 0.5601: log likelihood = —98.63 ## sigma 2 = 0.5601: log likelihood = -98.63
ATC=207.26  AICc=207.99 BIC=219.65 R AIC=207.26  AICc=207.99 BIC=219.65

BRZSENI I R N AT
1 ARMAspec(list(ar=c(y2_a$coef [[1]],y2_a$coef [[2]]) ,ma=y2_a$coef [[3]1]))
> ARMAspec(list(ar=y2_b$coef[[1]] ,ma=y2_b$coef [[2]]))

5 ARMAspec(list(ar=c(pi2_a$coef [[1]],pi2_a$coef[[2]],pi2_a$coef[[3]1]1)))
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spec.pgram(y2, kernel("daniell", c(1,3)),taper = 0.1)

spec.pgram(pi2, kernel("daniell", c(5,7)),taper = 0.1)
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y2_ols_a<-auto.arima(y2,max.q=0,,d=0,D=0,ic="aic',method = 'CSS')
y2_ols_b<-auto.arima(y2,max.q=0,,d=0,D=0,ic="'bic',method = 'CSS')
y2_ols_a

y2_ols_b

y2_ML<-arima(y2,c(2,0,0) ,method = "ML")

y2_ML
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Series: vy2 H## Series: y2
ARIMA(2,0,0) with non—zero mean ## ARIMA(2,0,0) with non—zero mean
Hi
Coefficients: 2% Coefficients:
arl ar2 mean #H arl ar? mean
1.2199 -0.2999 8.8127 ## 1.2199 -0.2999 8.8127
s.e. 0.0915 0.0898 0.8703 #% s.e. 0.0915 0.0898 0.8703
===
sigma 2 = 0.492: log likelihood = —114.44 ##% sigma 2 = 0.492: log likelihood = -114.44

## Call:
## arima(x = y2, order = c(2, 0, 0), method = "ML")
#

## Coefficients:

## arl ar2 intercept
## 1.2569 -0.3155 9. 6406
#% s.e. 0.0914  0.0933 1.0736
#

#

sigma 2 estimated as 0.5057: log likelihood = -117.76, aic = 241.51

'CSS"')

i pi2_ols_a<-auto.arima(pi2,max.q=0,,d=0,D=0,ic="aic',method

'CSS"')

N}

pi2_ols_b<-auto.arima(pi2,max.q=0,,d=0,D=0,ic="'bic',method
5 pi2_ols_a

+ pi2_ols_b

5 pi2_ML<-arima(pi2,c(3,0,0) ,method = "ML")
¢ pi2_ML
Series: pi2 ## Series: pi2
ARIMA(3,0,0) with non-zerc mean ## ARIMA(3,0,0) with non—zero mean
##
Coefficients: £% Coefficients:
arl ar? ar3 mean poes arl ar? ar3 mean
1.2237 -0.1419 -0.2838 2.1540 =7 1.2237 -0.1419 -0.2838 2.1540
s.e. 0.1039 0.1677 0.1027 0.38% ## s.e. 0.1039 0.1677 0.1027 0.3894
H##
sigma 2 = 0.5416: log likelihood = -97.37 ## sigma 2 = 0.5416: log likelihood = —97.37

## Call:

## arima(x = pi2, order = ¢(3, 0, 0), method = "ML”)
H##

## Coefficients:

H# arl ar? ard intercept

H# 1.2381 -0.1529 —0.2839 2.0411

H# s.e. 0.1028 0.1688  0.1040 0.3912

H#

## sigma 2 estimated as 0.5346: log likelihood = -98.63, aic = 205.26
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