HERKEI 1BEG6
W R
FEHHRR © 2023 4E 11 H 6 H

AR DI RTOHEMEE LR ITIUIRE 2 133880770, 260 HP ORIz EMICHES 2 2 (@l
BER). ZA—FTRDMHATEOS, RS2 2. BERZaE LD, ADHHTTRHL
7HEE, RBtRE R L, BRELED RV, TXRTOMEEL T — FICHED T THIRIL (A4 #E - wiE
FIRIA] - FEFZAA]), 2 ML Lo ERA & 22 THERSIHICER, £LBZ2Ry FXATHDL L.

1. gretl @% ¥ )L - F—&K sw-chl4d &, 7 X U A DKRERY HEHMMEHER D 1959 F55 1 FI:H1~1999

FEH A VPO BEAEIE AT — X TH 5. RERIOVWTUROOHEITVR IV,

(a) WARXEE (6,6) & LT ARMA E7LOEERIE % AIC TER LR X0,

(b) AIC TERL7E T N2 HER ML IETHIE LRIV,

(c) HEEFRROHEHEDORX =2 =06 [ — PR TTHMEL EEXEZEHETE %, 2000 45 1
VU HI~2002 55 4 PIERAOEF 12 PIEEIIcOWT, THIEY 95% EHEX B2 MRS 2S5 7 TR
L7z,

2. MEEWM EFRR o) 12onWT, BIfE R C oM 2TV S0,



f Bl

1. (a) KHERDETINER
Estimated using AS 197 (BERLZE)
Dependent variable LHUR, T = 164
Criteria for ARMA(p, q) specifications

P, q AIC BIC HQC loglik
0, 0 597.1571 603.3569 599.6740 -296.5786
0, 1 393.7388 403.0384 397.5141 -193.8694
0, 2 260.8509 273.2503 265.8846 -126.4254
0, 3 203.2645 218.7639 209.5567 -96.6323
0, 4 110.7167 129.3159 118.2673 -49.3584
0, 5 78.2586 99.9577 87.0676 -32.1293
0, 6 74.6423 99.4412 84.7097 -29.3211
1, 0 113.5521 122.8517 117.3274 -53.7760
1, 1 51.3776 63.7771 56.4113 -21.6888
1, 2 46.5767 62.0761 52.8689 -18.2884
1, 3 35.9776 54.5768 43.5282 -11.9888
1, 4 37.3766 59.0757 46.1856 -11.6883
1, 5 37.1346 61.9335 47.2020 -10.5673
1, 6 39.1191 67.0179 50.4450 -10.5596
2, 0 38.0363 50.4357x 43.0700 -15.0181
2, 1 39.3665 54.8659 45.6587 -14.6833
2, 2 40.8506 59.4497 48.4011 -14.4253
2, 3 37.6282 59.3273 46.4372 -11.8141
2, 4 38.9033 63.7023 48.9708 -11.4517
2, 5 39.1327 67.0315 50.4586 -10.5664
2, 6 39.8812 70.8799 52.4655 -9.9406
3, 0 39.4824 54.9818 45.7746 -14.7412
3, 1 38.8661 57.4653 46.4167 -13.4331
3, 2 40.8091 62.5082 49.6181 -13.4046
3, 3 34.3698 59.1687 44.4372 -9.1849
3, 4 32.1247 60.0235 43.4505 -7.0623
3, 5 30.2200 61.2187 42.8043 -5.1100
3, 6 31.9681 66.0666 45.8108 -4.9841
4, 0 41.2152 59.8144 48.7658 -14.6076
4, 1 40.7949 62.4940 49.6039 -13.3974
4, 2 35.1727 59.9716 45.2401 -9.5863

-



4, 3 29.
4, 4 31.
4, 5 31.
4, 6 32.
5, 0 40.
5, 1 41.
5, 2 30.
5, 3 31.
5, 4 33.
5, 5 33.
5, 6 35.
6, 0 41.
6, 1 43.
6, 2 31
6, 3 32.
6, 4 34.
6, 5 35.
6, 6 35.

-

7992
7115
8778
2570
2126
9189
1874
7104
6887
6144
4204
6087
3432

L4911

8802
8206
3735
5098

*

57.6980
62.7102
65.9763
69.4554
61.9117
66.7179
58.0862
62.7090
67.7872
70.8128
75.7186
66.4077
71.2420
62.4898
66.9787
72.0190
75.6718
78.9079

’x’ indicates best, per criterion

41.1261%
44,2958
45.7205
47.3581
49.0216
51.9864
41.5133
44 .2947
47.5314
48.7156
51.7800
51.6762
54.6690
44.0754
46.7229
49.9217
51.7331
53.1278

Log-likelihood (’loglik’) is provided for reference
¥ AIC 13 ARMA(4, 3) &R,
(b) ZR¥EE0D ARMA(4, 3) 7 LV OHEER R
E7)L 1: ARMA, #8#ll: 1959:1-1999:4 (T' = 164)
EZ#: LHUR
EHEEE AN Y &7 ¥ (Hessian) (280K

const
b1
P2
b3
P4
th
62
05

FREL

5.93775
1.12771
—0.801822
0.926199
—0.354863
0.496939
0.953289
0.373808

0.501314 11.84
0.138224 8.159
0.186396  —4.302
0.163144 5.677
0.126145  —2.813
0.134204 3.703
0.0446047  21.37
0.125505 2.978

-5.8996
-5.8558
-4.9389
-4.1285
13.1063
12.9595
-6.0937
-5.85562
-5.8443
-4.8072
-4.7102
12.8044
12.6716
-5.7456
-5.4401
-5.4103
-4.6868
-3.7549

p fE

0.0000
0.0000
0.0000
0.0000
0.0049
0.0002
0.0000
0.0029



(c) KERDTHAIE

11

10

Mean dependent var 5.995122 S.D. dependent var  1.480716
Mean of innovations —0.001509 S.D. of innovations  0.246692
R? 0.972080 Adjusted R? 0.971013
Log-likelihood —5.899625 Akaike criterion 29.79925
Schwarz criterion 57.69805 Hannan—Quinn 41.12511
Real Imaginary Modulus il
AR
Root 1 1.1199 0.0000 1.1199 0.0000
Root 2 1.8850 0.0000 1.8850 0.0000
Root 3 —0.1974 —1.1384 1.1554 —0.2773
Root 4 —0.1974 1.1384 1.1554 0.2773
MA
Root 1 —2.4529 0.0000 2.4529 0.5000
Root 2 —0.0487 —1.0432 1.0443 —0.2574
Root 3 —0.0487 1.0432 1.0443 0.2574
95 /=4l
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2. (a) HEEWM EAR GBI D7 AER
Estimated using AS 197 (BRERILE)
Dependent variable 1d_PUNEW, T = 163
Criteria for ARMA(p, q) specifications

P> 4 AIC BIC HQC loglik
0, 0 -1118.7501 -1112.5626 -1116.2380 561.3750
0, 1 -1244.2317 -1234.9504 -1240.4636 625.1158
0, 2 -1261.8555 -1249.4805 -1256.8314 634.9277
0, 3 -1300.5741 -1285.1053 -1294.2940 655.2870
0, 4 -1311.1758 -1292.6133 -1303.6397 661.5879
0, 5 -1315.7032 -1294.0470 -1306.9110 664.8516
0, 6 -1324.6269 -1299.8769 -1314.5787 670.3135
1, 0 -1325.4336 -1316.1524 -1321.6655 665.7168
1, 1 -1333.4444 -1321.0694 -1328.4202 670.7222
1, 2 -1333.9351 -1318.4663 -1327.6549 671.9675
1, 3 -1349.2115 -1330.6490*%  -1341.6753% 680.6057
1, 4 -1347.2244 -1325.5682 -1338.4322 680.6122
1, 5 -1346.2781 -1321.5281 -1336.2299 681.1391
1, 6 -1347.6075 -1319.7638 -1336.3033 682.8038
2, 0 -1328.8182 -1316.4432 -1323.7941 668.4091
2, 1 -1331.8532 -1316.3844 -1325.5731 670.9266
2, 2 -1342.4498 -1323.8873 -1334.9136 677.2249
2, 3 -1347.2468 -1325.5905 -1338.4546 680.6234
2, 4 -1346.7320 -1321.9820 -1336.6838 681.3660
2, 5 -1345.6215 -1317.7777 -1334.3172 681.8107
2, 6 -1345.6157 -1314.6782 -1333.0554 682.8079
3, 0 -1344.0611 -1328.5923 -1337.7809 677.0305
3, 1 -1347.5926 -1329.0301 -1340.0564 679.7963
3, 2 -1349.3608 -1327.7046 -1340.5686 681.6804
3, 3 -1347.4373 -1322.6873 -1337.3891 681.7187
3, 4 -1350.0209 -1322.1772 -1338.7167 684.0105
3, 5 -1352.1235 -1321.1860 -1339.5632 686.0618
3, 6 -1351.7105 -1317.6793 -1337.8942 686.8553
4, 0 -1349.1195 -1330.5569 -1341.5833 680.5597
4, 1 -1347.1848 -1325.5285 -1338.3926 680.5924
4, 2 -1345.6193 -1320.8693 -1335.5710 680.8096
4, 3 -1346.0501 -1318.2063 -1334.7458 682.0250
4, 4 -1351.2812 -1320.3437 -1338.7209 685.6406



-1352.7870
-1350.8245
-1347.1651
-1345.4885
-1345.8394
-1350.7563
-1349.2814
-1351.7760
-1350.7544
-1345.2487
-1343.7818
-1349.3617
-1348.4257
-1346.7623
-1355.2427*
-1353.4614

- - - - - -
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’%’ indicates best, per criterion

Log-likelihood (’loglik’) is provided for

-1318.7558
-1313.6995
-1325.5089
-1320.7385
-1317.9957
-1319.8188
-1315.2502
-1314.6510
-1310.5356
-1320.4987
-1315.9380
-1318.4242
-1314.3944
-1309.6373
-1315.0240
-1310.1489

% AIC 1x ARMA(6,5) % 324R.

(b) HEEYM LR CHEREE) @ ARMA(6,5) €T LVOHEERR
£5L 1: ARMA, 8l#ll: 1959:2-1999:4 (T = 163)

HEBZER: ld_PUNEW

const
¢1
b2
b3
P4
b5
b6
b
D)
03
04
05

FREL
0.0102674
0.913208

—0.532784
0.382222
—0.143611
—0.346484
0.494960
—0.235133
0.391817
0.311801
0.0489050
0.757984

-1338.9707
-1335.7522
-1338.3729
-1335.4403
-1334.5352
-1338.1961
-1335.4651
-1336.7036
-1334.4260
-1335.2005
-1332.4775
-1336.8014
-1334.6094
-1331.6899
-1338.9144
-1335.8770

0.00248826
0.148753
0.235996
0.240835
0.229951
0.210646
0.124050
0.130681
0.131203
0.133223
0.0982522
0.107601

687
687
680
680
681
685
685
687
688
680
680

685
685
690
690

reference

FEUERR 2 1T\ v 27 > (Hessian) 2E5 <

z

4.126
6.139
—2.258
1.587
—0.6245
—1.645
3.990
—1.799
2.986
2.340
0.4978
7.044

.3935
.4123
.5826
. 7442
.9197
.3782
.6407
.8880
L3772
.6243
.8909
684.
.2128
.3811
.6214
. 7307

6809

p f&

0.0000
0.0000
0.0240
0.1125
0.5323
0.1000
0.0001
0.0720
0.0028
0.0193
0.6187
0.0000



(o) HEHEDM EAR ChflE2)

0.04
0.035
0.03
0.025
0.02
0.015
0.01
0.005
0
-0.005

-0.01

Mean dependent var 0.010798 S.D. dependent var 0.007751
Mean of innovations 0.000070  S.D. of innovations 0.003420
R? 0.804273  Adjusted R? 0.791396
Log-likelihood 690.6214  Akaike criterion —1355.243
Schwarz criterion —1315.024 Hannan—Quinn —1338.914

Real Imaginary Modulus SHEE

AR

Root 1 1.1086 0.0000 1.1086 0.0000

Root 2 0.7609 —0.7907 1.0973 —0.1281

Root 3 0.7609 0.7907 1.0973 0.1281

Root 4 —1.3553 0.0000 1.3553 0.5000

Root 5 —0.2875 —1.0169 1.0568 —0.2938

Root 6 —0.2875 1.0169 1.0568 0.2938

MA

Root 1 0.7236 0.6902 1.0000 0.1212

Root 2 0.7236 —0.6902 1.0000 —0.1212

Root 3 —1.1299 0.0000 1.1299 0.5000

Root 4 —0.1909 —1.0636 1.0806 —0.2783

Root 5 —0.1909 1.0636 1.0806 0.2783

DT HIfE
Id_PUNEW ——
THl

95 Nty N

1980 1985

1990




