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M=E [1 Xt—l] = P dEt(M) = VaI'Xt,l

varX; = var(u + ¢X;1 +€) = ¢2varXt_1 + aﬁ

2 ARQ) 2 X, P8, i varX,o, = varX; = 5 > 0, M ik

k
Yo = 1_1¢,z/yk = Yr1 = OFyo = ﬁﬁ

1 N —iw
Sx(w) = e Z yre 'k
k=—0c0

AT HEEOUA N B R, BISK AR(L) 382 X = ¢ X0 + e BT RAR,

Xt — (PXt—l = €t,A($)Xt = €, )]_I\IJ Xt = A_l(.%)et,A_l(.%) = ﬁ
ENRMZ TR C(z) = 4, HMEIVRERFAIRERR, MiEwl Gw)
/C(e—i(u)c(eiw)

] Sx(w) = G*(w)Se(w), Se(w) = 2=, fLATH,

1 1
2n(1 = pe-)(1 = peiw)  2m(1—2¢cosw + ¢?)

¢ = 05,095 AR, Sx(@)l(¢ = 0.5) = sy, Sx(@)l(@ = 0.95)

Sx(w) =

2r(1.9025-1.9 cos @)

(M ZT N

x <- seq(0,0.5,0.0025)
y <- vector ()

z <- vector ()

length (x)

for(i in 1:length(x)) {



6 y[i] <- 1/(2*pi*(1+0.9572-2%0.95*cos(x[1i])))

7 z[i] <- 1/(2*pi*x(1+0.572-2*0.5*cos(x[1i])))

s}

s plot(x,z,type="1",main="phi=0.5",xlab="w",ylab="Sx")

o plot(x,y,type="1",main="phi=0.95",xlab="w",ylab="Sx")
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(c) FLHANF:
1 mu <- 1
> phi <- c(0.5, 0.95)

X <- tibble ()
; for(i in 1:2){

X[1, il = mu/(1 - philil)

6 for(j in 1:1000){
7 X[j+1, i] = mu + phi[il=*X[j, i] + rnorm(1,0,1)



vvvvvvvvv

9 plot (X[[il], type = "1",

nnnnnnnnnnnnnn
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xlab = "t",

10 ylab = paste('Xt (phi=', phil[il,')"'))

11 }
> spec.pgram(X[[1]1]1)
5 spec.pgram(X[[2]])

(d) AT :

| betal <- tibble ()
> betal <- tibble()
5 for(i in 1:2){

x for(k in 1:20){

y <- unlist(X[2:(50xk+1), i])

6 x <- unlist(X[1:(50%k), i])

ols <- coefficients(lm(y ~ x))

8 betalO[k, i] = ols[1]

9 betal[k, i] = ols[2]

10 }

I plot(betaO[[i]l]l, type = "1",

xlab = "k",

12 ylab = paste('betalO (phi=', phil[il],')"))

plot (betal [[i]], type = "1",

xlab = "k",

14 ylab = paste('betal (phi=', philil,')"))
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# phi = 0.5

X1 <- tibble ()
for(i in 1:500){

X1[1, il = mu/(1 - phil[1])

betat (phi= 095 ]
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X1[j+1, il = mu + phi[1]1*X1[j, il + rnorm(1,0,1)

for(j in 1:100){
}

}

# phi = 0.95

X2 <- tibble ()
for(i in 1:500){

X2[1, il = mu/(1 - phil[2])

for(j in 1:100){

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

b
X <- list(X1, X2)

betald <- tibble ()
betal <- tibble ()
b0 <- tibble()
bl <- tibble ()

sd_betal <- vector("double",2)




» sd_betal <- vector("double",2)
for(i in 1:2){
2 for(j in 1:500){

% y <- unlist(X[[il][2:101, j1)
28 x <- unlist(X[[i]][1:100, j1)
29 ols <- coefficients(lm(y ~ x))

30 betaO[j, il <- ols[1]
31 betall[j, i] <- ols[2]
+
hist(betaO[[i]]-mu, xlab = paste('betal (phi=', phil[il,')'),
3 main = paste('Histogram of betaO (phi=', phil[il,')"'))
hist(betal [[i]]-phi[i], xlab = paste('betal (phi="',

36 phi[il,"') '), main = paste('Histogram of betal (phi=', phil[i],')"'))

38 sd_betalO[i] <- sd(betaO[[il])

% sd_betall[i] <- sd(betal[[ill)

w0}

n  sd_betal

o ## [1] 0.2147962 1.0858418

5 sd_betal

w ## [1] 0.09592619 0.05361964

for(i in 1:2){

46 for(j in 1:10000){

y bO[j,i] <- rnorm(l,mu,sd_betaO[il])

. b1[j,i] <- rnorm({,philil,sd_betal[il)

19 }

50 print (ggplot ()+geom_histogram(data=NULL ,mapping=aes

51 (x=betaO[[i]],y=..density..))+xlab(paste('betald (phi="',
phil[il,"')'))+geom_density(data=NULL ,mapping=aes(bO[[i]1])))
print (ggplot ()+geom_histogram(data=NULL ,mapping=aes

54 (x=betal [[i]],y=..density..))+xlab(paste('betal (phi=',
phi[il,"')'))+geom_density(data=NULL ,mapping=aes(b1[[i]])))
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M1 <- cbind(c(1,1/(1-phi[11)),c(1/(1-phil[1]),
(1/(1-phi[11))"2+1/(1-phi[1172)))

M2 <- cbind(c(1,1/(1-phi[2])),c(1/(1-phil[2]),
(1/(1-phi[2]))~2+1/(1-phi[2]172)))

sd_b0 <- vector("double",2)

sd_bl <- vector("double",2)

sd_b0[1] <- sqrt(lxsolve(M1)[1,1]1%1/100)

sd_b1[1] <- sqrt(l*solve(M1)[2,2]1%1/100)

sd_b0[2] <- sqrt(l*solve(M2)[1,1]1*1/100)

sd_b1[2] <- sqrt(i*solve(M2)[2,2]%1/100)

sd_bO0

## [1] 0.2000000 0.6324555

sd_bil

## [1] 0.08660254 0.03122499

#AF R B AR IR
x <- vector("double",101)
sd_betal0 <- vector ("double",2)
sd_betal <- vector ("double",2)
for (i in 1:2) {
x[1] <- mu/(1 - phil[i])
for (j imn 1:100) {
x[j+1] <- mu + phi[il#*x[j] + rnorm(1,0,1)
}
X <- cbind(rep(1,100), x[2:101])
M <- t(X) %*% X / 100 # KM%
sd_betaO[i] <- sqrt(1/100*1*solve(M)[1,1])
sd_betal[i] <- sqrt(1/100*1*solve(M)[2,2])
}
sd_betal
## [1] 0.1907710 0.7808787
sd_betal
## [1] 0.07786382 0.04222444
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(g) RHLAIT:



# phi = 0.5
X1 <- tibble()
for(i in 1:500){
X1[1, il = mu/(1 - phi[1])
for(j in 1:900){
X1[j+1, i] = mu + phi[1]1*X1[j, il + rnorm(1,0,1)

}
# phi = 0.95
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)

b
X <- list(X1, X2)

beta0 <- tibble()
betal <- tibble ()
b0 <- tibble ()
bl <- tibble()
sd_betal0 <- vector ("double",2)
sd_betal <- vector("double",2)
for(i in 1:2){
for(j in 1:500){
y <- unlist(X[[i]1[2:901, j1)
x <- unlist(X[[i]J][1:900, j1)
ols <- coefficients(lm(y ~ x))
betaO[j, i] <- ols[1]
betall[j, il <- ols[2]
}
hist(betaO[[i]]-mu, xlab = paste('betal (phi=',

phi[i], ') '), main = paste('Histogram of betalO (phi='

hist(betal [[i]]-phi[i], xlab = paste('betal (phi="',

, phil[il, ") "))



phil[il,"') '), main = paste('Histogram of betal (phi=', philil,')'))
sd betaO[i] <- sd(beta0[[i]])
sd_betal[i] <- sd(betall[[ill)
}
for(i in 1:2){
for(j in 1:10000){
bO[j,i] <- rnorm(l,mu,sd_betalO[il)
b1[j,i] <- rnorm(1,phil[il,sd_betall[il)
+
print (ggplot ()+geom_histogram(data=NULL ,mapping=aes
(x=betaO[[i]],y=..density..))+xlab(paste('betad (phi=',
phi[il,')'))+geom_density(data=NULL ,mapping=aes(bO[[i]])))
print (ggplot ()+geom_histogram(data=NULL ,mapping=aes
(x=betal[[i]],y=..density..))+xlab(paste('betal (phi=',
phi[il,"')'))+geom_density(data=NULL,mapping=aes(b1[[i]]1)))
}
sd_betal
## [1] 0.06504834 0.25155206
sd_betal
## [1] 0.02794186 0.01237188

# 4 K A7 AR R IR
x <- vector("double" ,901)
sd_betal0 <- vector("double",2)
sd_betal <- vector("double",2)
for (i in 1:2) {
x[1] <- mu/(1 - philil)
for (j in 1:900) {
x[j+1] <- mu + phil[il*x[j] + rnorm(1,0,1)
}
X <- cbind(rep(1,900), x[2:901])
M <- t(X) %*% X / 100 # RM4EE
sd_betaO[i] <- sqrt(1/100*1*solve(M)[1,1])
sd_betal[i] <- sqrt(1/100*1x*solve(M)[2,2])
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sd_betal
## [1] 0.06706611 0.23503935
sd_betal
## [1] 0.02905544 0.01125132
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