O5000000ARMAQOOOO

00 ARIMA(p,d,q) OO O

Qb(L)(l - L)dyt = gb(L)Adyt =m+ Q(L)gt (t =12 - T)

Note. 000 ¢, =0(j<0)01-L=A0000000000000000000C0O

Ay =1y — Y1, D% =AY — Y1) = Y — 2Ys—1 + Ys—a, ete.

00ARIMA(p,d,q) 0000 AOO0DODO
#(h): 00t000000000000000 yu, O BLUP

000 ARIMA(1,1,0) (1 — L)1 — L)y, =m +¢e, 000

Tigh = M+ Qr1Tsn—1 + Ertn
Yi+h = Yerh—1 T Tegn
y(h) = m+ gr12(h—1)
oooooo
?)t(h) = ?Jt(h - 1) + i't(h)
= g(h—2)+ 2, (h— 1)+ 24(h)

O00p,=00000<eyw=y1+m+e:0000000000O0DOO0OOOOODO

@t(h) = Yt + hm

000 ARIMA(0,1,1) 1 —L)yy=m+e, — 01,1, 000

Ytrn = Yerh-1 t M+ Ep — iy 000
g(h) = g(h—1)4+m
= g(h—2)+2m
= (1) 4+ (h—1)m
= y+m—"bie,+(h—1)m
= y — bhey + hm
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0 0ARIMA(p,d,q) 000000

00000 d00000x,=(1-L)% 0000 ARMA(p,q) 000000000000
000000000000000000000

(1) Identification (00 OO0 OO)
= (2) Estimation (0 O)

000 ARIMA(3,1,0) 000

OO0 DGPOODO 100000D0000O0ODOODOO

802.

856.

944.
1034.
1108.
.479
1239.
1314.
1392.
1470.
1540.
1623.
1710.

1191

DGP:

177
621
359
802
074

375
453
210
615
805
594
434

(1= L)yy =m~+ ¢r1ys—1 + Payr—2 + P3yr—3 + &1

m = 1.5, by = —1.1,

809

866.
957.
1045.
1119.
1199.

1251

1326.
1402.
1479.
1549.
1638.
1722.

.163
307
392
759
700
574
.209
712
433
458
829
496
020

¢ = 1.55,

814.
876.
971.
1054.
1134.
1206.
1264 .
1337.
.681
1488.
1556.
1652.
1734.

1412

839
832
020
452
130
670
276
721

546
947
801
755

820.
886.
982.
1063.
1148.
1212.
1275.
1347.
1423.
1497.
1563.
1665.
1747 .

¢3 - 04,

802
878
538
070
299
833
071
805
867
603
026
182
873
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827.

896.

992.
1072.
1160.
1217.
1283.
1357.
1435.
1506.
1570.
1675.

o’ =1

643
390
344
674
658
987
249
854
772
069
442
188

834.

906.
1002.
1082.
1169.
1222.
1289.
1367.
1446.
1514.
1580.
1682.

788
939
095
538
858
633
773
013
937
708
490
486

842.
918.
1012.
1091.
1176.
1226.
1296.
1375.
1456.
1523.
1594 .
1689.

= (3) Diagnostic Checking (O O)

342
392
419
350
575
798
970
197
857
282
034
753

849.
.342
1022.
1099.
1183.
1231.
1304.
1383.
1463.
.275
1608.
1699.

931

1531

178

823
558
751
175
470
239
893

999
085



1803—-
1700—:
1600—:
1500—:
1400—:
1300—:
1200—:
1100—:
1000—:

900—:

800 -

=
[\
©O© 00 NO O WN = OMm

el el e
ad W N~ O

Data from ARIMA(S3,1,0)

Covar
6.22212
5.05534
2.80772
0.85294
-0.267
-0.4917
-0.2209
0.11116
0.30268
0.28521
-0.0542
-0.5501
-1.0392
-1.3603
-1.2794
-0.7926

Standard deviation

Number of observations

NOTE: The first observation was eliminated by
differencing.

Corr

.00000
.81248
.45125
.13708
.04291
.07903
.03550
.01787
.04865
.04584
.00871
.08841
.16702
.21862
.20561
.12739

Data from ARIMA(3,1,0)

Name of variable = Y.

Period(s) of Differencing = 1.
Mean of working series = 9.552485

2.494418
99

Autocorrelations

-198765432101234567891
| sk sk sk sk sk ok sk ok sk ok ok sk ok ok ok ok k|

| sk sk ok sk sk ok sk ok sk ok sk sk ok ok
| sk sk sk sk sk ok sk ok ok
| *% %
x|
* |

Kk |
Kk kK |
Kk kK |

Kk |
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16 -0.2985 -.04797
17 -0.0283 -.00454
18 0.06026 0.00969

|
|
|
19 -0.0341 -.00547 |
20 -0.1988 -.03195 |
21 -0.3276 -.05266 |
22 -0.4841 -.07780 |
23 -0.4845 -.07787 |
24 -0.4374 -.07030 |
To Chi
Lag Square DF  Prob
6 91.29 6 0.000 0.812
12 95.92 12 0.000 0.018
18 108.68 18 0.000 -0.219
24 111.41 24 0.000 -0.005
Parameter Estimate
MU 9.59343
AR1,1 1.53276
AR1,2 -1.01510
AR1,3 0.27086
Constant Estimate =
Variance Estimate =
Std Error Estimate =
AIC =
SBC =
Number of Residuals=
Parameter MU
MU 1.000
AR1,1 0.019
AR1,2 -0.010
AR1,3 0.031

". " marks two standard errors

Autocorrelation Check for White Noise

Autocorrelations

0.451

0.137 -0.043 -0.079 -0.036
0.049 0.046 -0.009 -0.088 -0.167
-0.206 -0.127 -0.048 -0.005 0.010
-0.032 -0.063 -0.078 -0.078 -0.070

Maximum Likelihood Estimation

Approx.
Std Error T Ratio
0.48834 19.65

0.0
0.1
0.0

2.02885

1.110431
1.063770

oTTT 15.68
5253 -6.66
9847 2.75

04

67
22

297.688043

308.0685

22
99

Correlations of the Estimates

AR1,1

0.019
1.000
-0.873
0.650

AR1,2

-0.010
-0.873

1.000
-0.871
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AR1,3

0.031
0.650
-0.871
1.000



To
Lag

12
18
24

Chi
Square
2.02
4.47
8.64
14.86

Model

Autocorrelation Check of Residuals

DF

3 0.567 0.026
9 0.878 -0.047
15 0.896 -0.084
21 0.830 -0.004

Prob

for variable Y

Estimated M

Period(s)

Autoregressive Factors
Factor 1:

ean =

- 0.27086 B**(3)

Forecasts for variable Y

Obs
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

Forecast Std Error

1760.
1771.
1781.
1790.
1800.
1809.
1819.
1829.
1838.
1848.
1858.
1867 .
1877.
1886.
1896.
1906.
1915.
1925.
1934.
1944 .

2194
3057
3473
8581
2742
8011
4502
1485
8281
4622
0589
6395
2208
8097
4049
0025
5991
1938
7871
3797
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Autocorrelations
-0.067 0.091 -0.074 0.015
-0.037 0.124 -0.053 -0.012
-0.125 0.017 0.074 -0.079
-0.041 0.119 -0.157 -0.035

9.59342697
of Differencing = 1.
1 - 1.5328 Bx*(1) + 1.0151 Bxx*(2)

Lower 95), Upper 95%
1.0538 1758.1541 1762.2848
2.8694 1765.6817 1776.9297
4.9838 1771.5792 1791.1155
6.9722 1777.1927 1804 .5235
8.6465 1783.3274 1817.2210
10.0112 1790.1795 1829.4227
11.1539 1797 .5889 1841.3115
12.1646 1805.3063 1852.9907
13.1030 1813.1467 1864 .5094
13.9967 1821.0292 1875.8952
14.8526 1828.9484 1887.1695
15.6695 1836.9278 1898.3512
16.4468 1844 .9857 1909.4560
17.1869 1853.1241 1920.4953
17.8942 1861.3329 1931.4770
18.5738 1869.5985 1942.4064
19.2294 1877.9101 1953.2882
19.8640 1886.2610 1964.1266
20.4794 1894.6481 1974.9260
21.0771 1903.0694 1985.6900

0.015
0.012
0.021
0.078



(0000000 O0ooooo sASsOodooo

filename out ’chapb-1.dat’; UUOUOOOOOOOON

data ar3;y=0; oooooo

do i=1 to 200; UUOUOODDOMMIDOO 200 ODOUOOO

e=rannor(2784322); UUOUOOUOMMIOOOOODO O

lags=sum(1.55%1lagly,-1.1*xlag2y,0.4x1lag3y,e);

y=1.b+lags;

lag3y=lag2y;lag2y=lagly;lagly=y;

if i>100 then output; UL O DOOON 100 DOOOOOOO

end;

data b;set ar3;

file out;put y £10.3; goodoooooob odguboooa
chab-1.dat O0OOOO OOO

(DODODODARMA OODOOOODOO SASOOOOO

options 1s=65 ps=50; O0000000 (Is=s00000ps=0000)
filename inl ’chapb-1.dat’; goodgoobboood

filename graphl ’chapb-1.ps’; M OO0 DOOOOON

goptions device=psepsf gsfmode=replace gsfname=graphl;

data ar3;infile inl;input y;

t=_n_,;

symbol i=join 1=1 v=none;

proc gplot;plot y*t;

title f=simplex h=1.5 ’Data from ARIMA(3,1,0)’;

proc arima;

identify var=y(1); y(1) OO0y OOQOODOODOO
estimate p=3 method=ml; OO UOAR(3) OUOO OO method=m100 OO
forecast out=bl lead=20; 200000000

estimate p=2 method=ml; AR(2) DOUOOOoOoO

forecast out=b2 lead=20; 20000000

estimate p=2 g=1 method=ml; AR(2,1) ODODOOOOO

forecast out=b3 lead=20; 0000000
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