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Yo = X8+ [ (1a)
pe = ppii—1 + 01 + € (1b)

(Ia) DODD OO0 (structural equation) 000000000000 (1b) D000 (disturbance) OO O
0000000000000 ¢ ~iid N(0,0)00000 ¢ 000000 (white-noise) 0000000
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Y =x¢0 + p1(Yr—1 — xe—18) + p2(Ye—2 — xe—28) + - - - + pp(Yi—p — x1—p3)
+ b1+ Ogei—qt+ € (2)

000 ARMA(p,q) 00 0000000000D000O0000O00O LOODOOOOO
p(LP) =1—p1 L —poL? — - = p,LP (3a)
O(LY) =1+461L+ 0oL + -+ 0,L9 (3b)
0000000000000 Ly, =yw-—; 000000 ARMA(p,q) O
p(LP)(yr — x¢8) = O(L)ey (4)
000000000000000000000
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(1) ARMA(1,1) 000
ARMA(p,q) 000000 (@) 00
(1 —=p1L)(ye — Bo) = (1 +61L)e;

O0oO0Oooooooo
Y — o — p1(ye—1 — Po) = € + brer—1

ooao
Yt — Bo = p1(Ys—1 — Po) + b1 + & (5)

oOoooo ARMA(l,l)DDDDDDDDDDDDD
(2) ARMA(2,2) 000

D00 ARMA(2,2)00000000
Yt — Bo = p1(Ye—1 — Bo) + p2(Ye—2 — Bo) + O1€t—1 + Oaet—2 + & (6)
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2. 0000000

> Example 1: ARIMA(1,1,1) 000

[TS] arima 0 Example 100 Example 000000 wpil.dtaOO0OOO ARIMA(1,1,1) 000000

oooooooood

. use http://www.stata-press.com/data/r15/wpil.dta *!

O0OO0OO0OOOO0O0OO0OD 19601 00 199400 0000000000000O0O0O0OOOOODOOO

. list wpi t if n <=4 | n >= (N - 3), separator(4) *2

wpi t

1. 30.7 196091
2. 30.8 196092
3. 30.7 196093
4. 30.7 1960g4
121. 111 199091
122. 110.8 199092
123. 112.8 199093
124. 116.2  1990g4

O000O0O0OwpiO D.wpilwpi 0 10000000000000000O0

. twoway (line wpi t), title(wpi

) 2

. twoway (line D.wpi t), yline(0) title(D.wpi)
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*1 000000O0File > Example Datasets [> Stata 15 manual datasets 0 0 O O Time-Series Reference Manual [TS] O arima

go00o0o0ooooooooon
*20000000 Data [> Describe data [> List data
*30000000 Graphics > Twoway graph (scatter, line, etc.) 00000000000 000
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000 arima(p,d,q) 00000000000 arima0000000000000000C0OCOOOOOO
wpiOODOOOOO

o Statistics > Time series > ARIMA and ARMAX models 00O
e Model O O: Dependent variable: wpi
ARIMA(p,d,q) specification: p = d = q = 1

B arima - ARIMA, ARMAX, and other dynamic regression models

Model Model 2 Model 3 by/iffin  Weights SE/flobust Reporting Maximization
Dependent variable: Independent variables: Time settings...
Fwp Sl ==
(] Suppress constant term
ARIMA model specification
) ARIMA[p.d,q) specification: i) 5u pply list of ARMA lags: (e.g., "1 3")
1 i Autoregressive order (p) ist of AR lags
1-_% Integrated (difference) order (d) Lizk of MA lags
1 i Moving-average order (q)
Constraints: (optional)
| e Manage... |
O Keep collinear variables [rarely used)
00 Goncel || subr

01 arima00000 — Model OO
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arima wpi, arima(1,1,1)

(setting optimzation to BHHH)

Iteration O: log likelihood = -139.80133
Iteration 1: log likelihood = -135.6278
Iteration 2: log likelihood = -135.41838
Iteration 3: log likelihood = -135.36691
Iteration 4: log likelihood = -135.35892
(switching optim zation to BFGS)
Iteration 5: log likelihood = -135.35471
Iteration 6: log likelihood = -135.35135
Iteration 7: log likelihood = -135.35132
Iteration 8: log likelihood = -135.35131
ARI MA regression
Sanpl e: 1960g2 - 199094 Nunber of obs = 123
Wal d chi 2(2) = 310. 64
Log likelihood = -135.3513 Prob > chi 2 = 0. 0000
OoPG
D. wpi Coef . Std. Err. z P>| z| [95% Conf. Interval]
wp
_cons . 7498197 . 3340968 2.24 0. 025 . 0950019 1. 404637
ARNMA
ar
L1. . 8742288 . 0545435 16. 03 0. 000 . 7673256 . 981132
ma
L1. -.4120458 . 1000284 -4.12 0. 000 -. 6080979 -. 2159938
/ si gma . 7250436 . 0368065 19.70 0. 000 . 6529042 . 7971829

Note: The test of the variance agai nst
confidence interval is truncated at zero.

zero i s one sided

and the two-sided

00000000000 B)ooooooo

oooogo

Awpiy — 0.750 = 0.874 - (Awpiz_1 — 0.750) — 0.412 - ¢;_1 + €

00 signa 000 0.725000000000000000000000000 e00O00O0DOODOOOOO
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4. ARMAXOOO
> Example 4: ARMAX O OO

oobooooooooooon

5. 0000

oobooooooooooo

o -oooobooooga

goboooobooboon



