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]E(Xt)=T;Xt=T;cos(nt+u):0

i1 07 = cov (X, Xi) T H3

k =0,cov(X;, X;) = var (X;)
k=1, cov (X1, Xi) = —var (X;)
k =2,cov (X2, X;) = var (X;)

k =3, cov (X3, X;) = —var (X;)

Y
o7 = (=1)*var (X;)

var (X;) = [: % cos’ UdU = %
o7 = %(—1)"
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| set.seed(123)
Xt <- 1:100
U <- runif(1,-pi,pi)
s+ for (t in 1:100){
Xt[t] <- cos(pixt+U)
}
X <- tibble(t = 1:100, Xt = Xt)
s X



o ggplot(X, aes(x = t, y = Xt)) +

v geom_line()
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set.seed (1)

n <- 10000

I
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x <- numeric(n)

x[1] <- rnorm(1, mean=1, sd=1/sqrt(0.19))

e <- rnorm(n)

for(t in 2:n){

x[t] <- 0.1 + 0.9*x[t-1] + e[t]

}

mean_x <- numeric (100)
var_x <- numeric (100)

for(k in 1:100){

mean_x[k] = mean(x[1:(100xk)])
var_x[k] = var(x[1:(100*k)])

}

tbl <- tibble(k = 1:100,mean
tbl %>%

ggplot(aes(x = k,y = mean))+
geom_line ()+

geom_line(aes(y = 1))

tbl %>%
ggplot (aes(x = k,y = var))+
geom_line )+

geom_line(aes(y = 100/19))

mean_x,var
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mu_hat <- numeric (1000)

1

for(k in 1:1000){

x <- numeric (1000)

x[1] <- rnorm(1, mean=1, sd=1/sqrt(0.19))

e <- rnorm(1000)
for(t in 2:1000){

x[t] <- 0.1 + 0.9*%x[t-1] + e[t]

}

mu_hat [k] = mean(x)

mean (mu_hat ~2)

testl <- numeric (10)

for(i in 1:10){
testl[i]l=simu(rep
}

plot (testl)

test2 <- numeric (10)

for(i in 1:10){

test2[i]l=simu(rep

1000,n=1000%1)

1000%*1,n=1000)



N}

24 }

»  plot(test2)
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set.seed (1)

t <- 100

e <- rnorm(t)

r 1 <- 0.999

r 2 <- 1.001

x 1 <- e[1]

x_1 <- numeric(t)

for(i in 2:t){

x 1[i] = r_1*xx 1[i-1]+e[il
+

X_2 <- numeric(t)

for(i in 2:t){

x_2[1i] = r_2*x_2[i-1]+e[i]
}

tbl <- tibble(Time = 1:t,X1 = x_1,X2 = x_2)
tbl %>%

ggplot (aes(x = Time))+

geom_line(aes(y = X1,color = "X1"))+

geom_line(aes(y = X2,color = "X2"))+
scale_color_manual (values = c("X1"="red","X2"="blue"),
label = c("X1"="rho,=,0.99","X2"= "rho,=,1.01"))+
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labs(title = "T=100")

Time

T = 1000 B ACRS G R
set.seed (1)

t <- 1000

e <- rnorm(t)

r 1 <- 0.999

r 2 <- 1.001

x_ 1 <- e[1]

x_1 <- numeric(t)

for(i in 2:t){

x_1[i] = r_1xx_1[i-1]+e[1i]
}

x_2 <- numeric(t)

for(i in 2:t){

x 2[i] = r_2*xx 2[i-1]+e[il
}
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s tbl <- tibble(Time = 1:t,X1 = x 1,X2 = x_2)

v tbl %>%

xn ggplot(aes(x = Time))+

1 geom_line(aes(y = X1,color = "X1"))+
» geom_line(aes(y = X2,color = "X2"))+
» scale_color_manual (values = c("X1"="red","X2"="blue"),
» label = c("X1"="rho,=_,0.99","X2"= "rho,=,1.01"))+
»» labs(title = "T=1000")
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T = 10000 W ARSI
| set.seed (1)

t <- 10000

¥}

5 e <- rnorm(t)
. r. 1 <- 0.999
s r.2 <- 1.001
¢ x_1 <- e[1]

8 x_1 <- numeric(t)



9 for(i in 2:t){
10 X_1[l] =
11 }

r 1xx 1[i-1]+e[i]

5 X_2 <- numeric(t)

14 for(i in 2:t){

15 x 2[i] = r_2%x _2[i-1]+e[i]
T
17
18 tbl <- tibble(Time = 1:t,X1 x_1,X2 = x_2)
19 tbl %>%
w  ggplot(aes(x = Time))+
1 geom_line(aes(y = X1,color = "X1"))+
» geom_line(aes(y = X2,color = "X2"))+
»  scale_color_manual (values = c("X1"="red","X2"="blue"),
24 label = c("X1"="rho,=,0.99","X2"= "rho,=,1.01"))+
5 labs(title = "T=10000")
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