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7.17 B4 ¢ = 0.7,0 = 0.4,n = 72 [y ARMA(1,1) FF%1.

(a) 3K ¢ 1 0 ByREAGT.

TSA @989 arima FHE A FEME T ik, AR LI+ H A — A4, A
XA, IR FT .

(b) 3K ¢ M1 0 WM/ —Tefliit, 5 () .

data_arma_11 = arima.sim(list(ar=0.7, ma=0.4), n=72)

arima(data_arma_11, order=c(1,0,1) ,method = "CSS")

Call:
arima(x = data_arma_11, order = c(1, 0, 1), method = "CSS")

Coefficients:
arl mal intercept
0.7229 0.3242 -0.4065
s.e. 0.0923 0.1234 0.5606

sigma”2 estimated as 0.9802: part log likelihood = -101.44
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(c) 3k o F1 0 toMA LA, 345 (@) #1 (B) .

arima(data_arma_11, order=c(1,0,1),method = "ML")

Call:

arima(x = data_arma_11, order = c(1, 0, 1), method = "ML")

Coefficients:
arl mal intercept
0.7184 0.338 -0.2179
s.e. 0.0960 0.127 0.5357

sigma”2 estimated as 0.9862: 1log likelihood = -102.3, aic = 210.61

(d) TEZEIBUH [ S EAREAR BRI TS LT, SER BT IF 5 AL (a) Hie) , FHHF
AU BRI R UEAT LU

data_arma_11 = arima.sim(list(ar=0.7, ma=0.4), n=72)
arima(data_arma_11, order=c(1,0,1) ,method = "CSS")

arima(data_arma_11, order=c(1,0,1),method = "ML")

Call:

arima(x = data_arma_11, order = c(1, 0, 1), method = "CSS")

Coefficients:
arl mal intercept
0.5729 0.1459 -0.1612
s.e. 0.1359 0.1641 0.2950

sigma”2 estimated as 0.84: part log likelihood = -95.89

Call:

arima(x = data_arma_11, order = c(1, 0, 1), method = "ML")

Coefficients:
arl mal intercept
0.600 0.1500 -0.0175
s.e. 0.152 0.1799 0.3120

sigma”2 estimated as 0.8858: 1log likelihood = -98.12, aic = 202.23

YedR B K I AeA] K ARG R ZJEL R ki Koy, RE L IZAFERE R EMRK.

7.24 A 61 = 1.0,¢2 = —0.6,n = 48 § AR(2) 5, (RIRETMA 8 4~H HEM R0
AR R .
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set.seed (1)
innov <- rchisq(n = 48, df = 8)
data_ar_2 <- arima.sim(list(ar = c(1.0, -0.6)), 48, innov = innov)

plot(data_ar_2)
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(a) ZMZFPSIEEA PACE, HUBCHES. AR(2) BiAi?

pacf(data_ar_2, main="PACF")

%55 d
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(b)
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fhivt o1 F @2, FFMREEER.
arima(data_ar_2, order = c(2, 0, 0), method = "CSS")
Call:
arima(x = data_ar_2, order = c(2, 0, 0), method = "CSS")
Coefficients:
arl ar2 intercept

1.1377 -0.6148 12.2435
s.e. 0.0993 0.0970 0.8140
sigma”2 estimated as 7.165: part log likelihood = -115.37

feithagfih: ¢ = L1377, ¢ = —0.6148, Fo2ifh ¢ = 1.0, = —0.6 JLik 3%

Ll

(c) TEAIRIZIET, A FkmraEs (o) #1 D) .

set.seed(2)

innov <- rchisq(n = 48, df = 8)

data_ar_2 <- arima.sim(list(ar = c(1.0, -0.6)), 48, innov = innov)
pacf(data_ar_2, main="PACF")

arima(data_ar_2, order = c(2, 0, 0), method = "CSS")

%600 Jthd
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Call:
arima(x = data_ar_2, order = c(2, 0, 0), method = "CSS")

Coefficients:
arl ar2 intercept
1.0322 -0.6947 13.4058
s.e. 0.1031 0.1018 0.9448

sigma”2 estimated as 18.79: part log likelihood = -138.5

it A b = 1.0322, ¢y = —0.6947, FoFZibAE ¢y = 1.0, 00 = —0.6 }eiidE
it

98w BB

8.6 il n =48,¢1 = 1.5,¢o = —0.75 [ AR(2) #AL.

set.seed (1)
data_ar_2 = arima.sim(list(ar=c(1.5, -0.75)), n = 48)
par (mar=c(20,3,1.5,1.5))

plot(data_ar_2, main = "Time series")

#T w0
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(a) WAIEFHMNE AR(2) B8, MERZEMBIEFHE, ZE R AR(2) BTG ?
model_ar_2 = arima(data_ar_2, order = c(2, 0, 0))
model_ar_2
plot(residuals(model_ar_2), main = "Residuals")
abline (h=0)
Residuals
d \
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AR B GRNKT &, LARAE, Az BE L3F AR(2) 091750,

(b) FEARPRUERZER IR 8- AT, B SCES AR(2) IR ?

qgnorm(residuals(model_ar_2))

qqline(residuals(model_ar_2))

Normal Q—-Q Plot

Theoretical Quantiles

58 T it
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ey AR — A K, EAREAAL e, FTvAZE I3 AR(2) 89925 .

(c) BABkZENMEA ACF, %ISR AR(2) BRI ?

acf (residuals(model_ar_2), main = "Sample ACF of Residuals from AR(2) Model")

Sample ACF of Residuals from AR(2) Model
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KRENMAIEZFYRATERE, FIATVLAA R EER AL L, vl
B £ 3 AR(2) 49975,

(d) 5 Ljung-Box Zit#, sKMZE K =12, #4508 AR(2) iR Hing?

LB.test(model_ar_2, lag = 12)

Call:

arima(x = data_ar_2, order = c(2, 0, 0))

Coefficients:
arl ar2 intercept
1.3426 -0.7001 0.5863
s.e. 0.1007 0.0988 0.3612

sigma”2 estimated as 0.792: log likelihood = -63.67, aic = 133.35

“"IBox-Ljung test

data: residuals from model_ar_2

X-squared = 5.2, df = 10, p-value = 0.8774

TheRPlugin_ProxyDevice
2

p KT 0.05, FTvAiZsiitE L3 AR(2) o974,

8.11 &3 6-31 B A AN HE B 822 20 P81 IR AR(1) BBl AR(4) A2 (3044 0 oil.price),

#0750 Jthdw
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(a) HBRLIAETHIEE T AR, AT IHE RIS WG R 45 1A T R

data(oil.price)

model_ar_1 = arima(log(oil.price), order = c(1,1,0), method = "ML")
nMLn)

model_ar_2 = arima(log(oil.price), order = c(4,1,0), method
model_ar_1

model_ar_2

tsdiag(model_ar_1)

tsdiag(model_ar_2)

fFitagE R A

Call:

arima(x = log(oil.price), order = c(1, 1, 0), method = "ML")

Coefficients:
arl

0.2364

s.e. 0.0660

sigma”2 estimated as 0.006787: log likelihood = 258.55, aic = -515.11

Call:
arima(x = log(oil.price), order = c(4, 1, 0), method = "ML")

Coefficients:
arl ar2 ar3 ar4
0.2673 -0.1550 0.0238 -0.0970
s.e. 0.0669 0.0691 0.0691 0.0681

sigma”2 estimated as 0.006603: log likelihood = 261.82, aic = -515.64

a5 R4o b o b piw

(b) 1% 6-32 HUCHMEIIEAFFIRE MA(L) B, FIBRACIAYE (53 TRt i A
RIS

model_ma_1 = arima(log(oil.price), order = c(0,1,1), method = "ML")
model _ma_1

tsdiag(model_ma_1)

Call:
arima(x = log(oil.price), order = c(0, 1, 1), method = "ML")

Coefficients:
mal

0.2956

s.e. 0.0693
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sigma”2 estimated as 0.006689: log likelihood = 260.29, aic = -518.58

Pty 25 o b3 Br

(c) BT (@) . (o) #% HpLR, REML AR(1). AR(4) Fl MA(1) =M% g i—
AN?
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