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# ¥ RHW ARIMA % Wold ZEE A
arima.to.Wold <- function(n, phi, theta, d) {
# HEZRQHETFWH S HRARK

diff_coef <- (-1)7(0:d) * choose(d, 0:d)

# VW H ARMA AW Wold Z AL
p <- length(phi)

q <- length(theta)

psi <- numeric(n)

psil1] <- 1

for(j in 1:(n-1)) {
ar_part <- if(j <= p) sum(phi[1:j] * psi[j:1]) else sum(phi * psilj:(j-p+1)]1)

ma_part <- if(j <= q) thetal[j] else O
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psilj+1] <- ar_part + ma_part

}

#ARERESERHEH
final_coef <- convolve(psi, rev(diff_coef), type = "open")[1:n]
return(final_coef)

}

# 77|: ARIMA #LA

phi <- ¢(0.9, 0.09)

theta <- c(0)

d <- 0

wold_coef <- arima.to.Wold(n=10, phi, theta, d)
cat("A Wold coefficients:\n")

print (round(wold_coef, 4))

# 77|: ARIMA #LA

phi <- c(0)
theta <- c(0.1)
d <-1

wold_coef <- arima.to.Wold(n=10, phi, theta, d)
cat ("B Wold coefficients:\n")
print (round(wold_coef, 4))

A Wold coefficients:

[1] 1.0000 0.9000 0.9000 0.8910 0.8829 0.8748 0.8668 0.8588 0.8510 0.8432
B Wold coefficients:

[1] 1.0 -0.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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# IMA(L,1) 258#N (1 FEEUE)
#
pdf ("1.pdf")

par (mfrow = c(2, 2), mar = c(4, 4, 2, 1), oma = c(0, 0, 2, 0)) # 2z2 TEA
thetal_values <- c(-0.8, -0.4, 0.4, 0.8) # & X/ MA(1) %%

set.seed(123)
for(theta in thetal_values) {
# AR MACL) 73— F koA
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ma_series <- arima.sim(model = list(ma = theta), n = 5050)

ima_series <- cumsum(ma_series)

# T H
plot(ima_series, type = "1", col = "#1EQOFF",
main = bquote(theta[" 1"] == .(theta)),
xlab = "", ylab = "", cex.main = 0.9, cex.lab = 0.8)
}
mtext ("IMA(1,1)", outer = TRUE, cex = 1.2) # M infl
dev.off ()
IMA(1,1)
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# IMA(2,2) 58BN (15 2 44)
#
pdf ("2.pdf")

par (mfrow = c(3, 3), mar = c(2, 2, 2, 1)) # 3z3 TEAF
theta_combinations <- list( # & Y /.4 MA(2) 53

c(0.8, -0.8), c(0.0, -0.8), c(-0.8, -0.8),

c(0.8, 0.0), c(0.0, 0.0), c(-0.8, 0.0),

c(0.8, 0.8), c(0.0, 0.8), c(0.8, 0.8)

set.seed (456)

for(i in seq_along(theta_combinations)) {
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theta <- theta_combinations[[i]]

# AR MAR) JFA|3H ZHskAe
ma_series <- arima.sim(model = list(ma = theta), n = 5050)

ima_series <- cumsum(cumsum(ma_series)) # W & Z fKfn

# 2% 7K

plot(ima_series, type = "1", col = "#CD5C5C",
main = bquote(thetal[" 1"] == .(theta[1]) ~ "," ~ theta[" 2"] == .(thetal[2])),
xlab = "", ylab = "", cex.main = 0.8,
axes = FALSE)

box() # ALk

axis(l, cex.axis = 0.7) # Y AQArd TR

axis(2, cex.axis = 0.7)

v e me
mtext ("IMA(2, 2)", outer = TRUE, cex = 1.2) # ,E\fpﬁﬁﬂ
dev.off ()
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