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plot(airpass)

plot(log(airpass))
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plot(diff (log(airpass)))
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plot(diff(diff (log(airpass)), lag=12))
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plot(acf(diff (diff(log(airpass)), lag=12)))

Series diff(diff(log(airpass)), lag = 12)
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model.10.9 <- arima(log(airpass), order=c(0, 1, 1), seasonal
1), period=12))

print (model.10.9)
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Coefficients:
mal smal
-0.4018 -0.5569
s.e. 0.0896 0.0731

sigma”2 estimated as 0.001348: 1log likelihood = 244.7, aic = -485.4
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tsdiag(model.10.9, gof.lag = 12)

qqnorm(model.10.9%residuals)

gqline (model.10.9$residuals)
title(expression(Residuals~from~the~ARIMA(1list(0,1,1))%*/%(1ist(0,1,1)) [12]~Model),1lin

Residuals from the ARIMA(0, 1, 1) x (0, 1, 1), Model
Normal Q-Q Plot
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shapiro.test(model.10.9%residuals)

Shapiro-Wilk normality test

data: model.10.9$residuals
W = 0.98637, p-value = 0.1674

TAEE], REXAAMEN, Flat piah 0.1674, TALIELEEAMIRIE, BPEEZ
Pk £ & B SA 0BAR .

(g) MEUCHT BRIP4, XFUPAIBEATI, 2R 4 H AR R .

plot(model.10.9, nl = c(1970, 1), n.ahead = 24)
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plot(diff (1og(JJ)))
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plot(acf (diff(log(JJI))))
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plot(diff (diff (log(JJ)), lag=4))
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plot(acf(diff (diff (log(JJ)), lag=4)))

Series diff(diff(log(JJ)), lag = 4)
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— period=4))
print (model.10.11)

model.10.11 <- arima(log(JJ), order=c(0, 1, 1), seasonal = list(order = c(0, 1, 1),

Call:

arima(x = log(JJ), order = c(0, 1, 1), seasonal = list(order = c(0, 1, 1), period =
- 4))

Coefficients:
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-0.6809 -0.3146
s.e. 0.0982  0.1070

sigma”2 estimated as 0.007931: 1log likelihood = 78.38, aic = -152.75
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tsdiag(model.10.11, gof.lag = 4)
qgnorm(model.10.11$residuals)
qqline(model.10.11$residuals)

Standardized Residuals Residuals from thﬁoAmR:lg\lllg(_OQ,lF,’lg x (0, 1, 1), Model

T T
1960 1965 1970 1975 1980

210 1 2

Time

ACF of Residuals

-02 02 06 10

Sample Quantiles
0.0

04 08

00

lag Theoretical Ouantiles

shapiro.test(model.10.11$residuals)

Shapiro-Wilk normality test

data: model.10.11$residuals
W = 0.98583, p-value = 0.489
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plot(model.10.11, nl1 = c(1978, 1), n.ahead = 8)
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