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3. (a) ARSI
1 library(tidyverse)
> mu <- 1
phi <- c(0.2, 0.8, 0.95)
+ X <= tibble()
for(i in 1:3){
¢ X[1, i1 = mu/(1 - phil[il)
7 for(j im 1:1000){
8 X[j+1, i] = mu + phi[il*X[j, i] + rnorm(1,0,1)

9 }
0 plot(X[[il]l, type = "1", xlab = "t", ylab = paste('Xt (phi
=', philil, ") "))
R
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(b) ARSI
| betald <- tibble()
betal <- tibble()
for(i in 1:3){
s+ for(k in 1:10){
y <- unlist(X[2:(100%k+1), il)
6 x <- unlist(X[1:(100x*k), il)
ols <- coefficients(lm(y ~ x))
8 betaO[k, il = ols[1]
9 betal[k, i] = ols[2]

0}

1 plot(betaO[[il], type = "1", xlab = "k", ylab = paste('
beta0 (phi=', philil,')"'))

2 plot(betal[[i]], type = "1", xlab = "k", ylab = paste('

betal (phi=', philil,')"))
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(c) ARSI
1 # phi = 0.2

X1 <- tibble ()

for(i in 1:500){
s X1[1, il = mu/(1 - phil1])

for(j in 1:100){

6 X1[j+1, il = mu + phi[1]*X1[j, i] + rnorm(1,0,1)
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beta0 (phi=0.2))
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0.95)
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k
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}
}
# phi = 0.8
X2 <- tibble ()

for(i in 1:500){

X2[1, il = mu/(1 -
for(j in 1:100){
X2[j+1, il =
}

}

# phi = 0.95

X3 <- tibble ()
for(i in 1:500){

X3[1, il =

for(j in 1:100){
X3[j+1, i] =

}

}

X <- list(X1, X2, X3)

phi[2])

mu/ (1 - phil3])

betal (phi= 0.2 )

betat (phi= 0.8)

betat (phi= 0.95 )
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mu + phi[2]*X2[j, i] + rnorm(1,0,1)

mu + phi[3]*X3[j, i] + rnorm(1,0,1)




beta0 <- tibble()
» betal <- tibble()
» sd_betal <- vector("double",3)
» sd_betal <- vector("double",3)
5 for(i im 1:3){
» for(j in 1:500)
y <- unlist(X[[i]]1[2:101, j1)
34 x <- unlist(X[[i]l][1:100, j1)
ols <- coefficients(lm(y ~ x))
36 betaO[j, i] <- ols[1]
betal[j, i] <- ols[2]

s}

% hist(betaO[[i]], xlab = paste('betalO (phi=', philil,"')"),
main = paste('Histogram of betaO (phi=', phil[il,')"))

w hist(betal[[i]], xlab = paste('betal (phi=', philil,')"),
main = paste('Histogram of betal (phi=', phil[il,')'))

41 sd_betaO[i] <- sd(beta0O[[i]])
©»  sd_betal[i] <- sd(betall[[i]])
s}
# sd_betal
## [1] 0.1581694 0.3707317 0.9623762
16 sd_betal
v ## [1] 0.09468137 0.06826351 0.04768194

(d) AR
| x <- vector("double",101)

sd_betal0 <- vector("double",3)
3 sd_betal <- vector("double",3)
" for (i im 1:3) A

x[1] <- mu/(1 - phil[i])
6 for (j in 1:100) {

x[j+1] <- mu + phi[il*x[j] + rnorm(1,0,1)

8 }
9 X <- cbind(rep(1,100), x[2:1011)
10 M <- t(X) %*% X / 100  # KM# %
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1 sd_betaO[i] <- sqrt(1/100*1*solve(M)[1,1])

12 sd_betal[i] <- sqrt(1/100x1xsolve (M) [2,2])

13 }
14 sd_betal
## [1] 0.1515409 0.3606424 1.0093074

16 sd_betal
17 ## [1] 0.09815747 0.07496892 0.04951775

PR AR T VR R AN AR E 22 AL
(e) AR
. # phi = 0.2
> X1 <= tibble()

for(i in 1:500){
+ X1[1, il = mu/(1 - phil[1])

for(j in 1:900){

6 X1[j+1, il = mu + phi[1]1*X1[j, il + rnorm(1,0,1)
}

s F
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# phi = 0.8
X2 <- tibble()
for(i in 1:500){
X2[1, il = mu/(1 - phil[2])
for(j in 1:900){
X2[j+1, i] = mu + phi[2]*X2[j, il + rnorm(1,0,1)
}
}
# phi = 0.95
X3 <- tibble()
for(i in 1:500){
X3[1, i] = mu/(1 - phil[3])
for(j in 1:900){
X3[j+1, i] = mu + phi[3]*X3[j, il + rnorm(1,0,1)
}
}
X <- list(X1, X2, X3)

betad <- tibble ()
betal <- tibble()
sd_betal0 <- vector("double",3)
sd_betal <- vector("double",3)
for(i in 1:3){
for(j in 1:500)1
y <- unlist(X[[i]][2:901, j1)
x <- unlist(X[[i]][1:900, j1)
ols <- coefficients(lm(y ~ x))
betaO[j, i] <- ols[1]
betal[j, 1] <- ols[2]
}
hist (betaO[[i]], xlab = paste('betaO (phi=', philil,')"'),
main = paste('Histogram of betal (phi=', phil[il,')"'))
hist(betal[[i]], xlab = paste('betal (phi=', phil[i],')"'),
main = paste('Histogram of betal (phi=', phil[i],')"'))
sd_betaO[i] <- sd(betaO[[il])
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Frequency

Frequency

Frequency
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sd_betal[i] <- sd(betall[[il])
}
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