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36) Arnold Zellner(1962). An efficient method of estimating seemingly
unrelated regression and test for aggregation bias. American Statistical
Association vol.57 no.298 pp348-368.
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ZF WA= AZEe] wet Wstels AAE WgolBEE AAYE 1
2 Dickey-Fuller HZEE &3 A4 (stationarity)S 7} ZF= Q1A
sl @elo]l 1o A (stationary)ol i ©heto] oW H]
A4 A (non-stationary)©] ®, Dickey-Fuller HIZEo|A FFE714
o] EAstE AolBE AFTMEAE 7174str] fsiAe Z el &9 #%
o

S AA Zta, P-valuew TRt @A efol o

o r]o
e
2

d

B g FA7F AlE T 20109 Z2RF
5 St FAE A@sslen, Dickey-Fuller HIZE A3
2=-2.194% %94‘7"7@ 90% oA Z=-2613Et o™ p-value:
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1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
As e

[ 9] 25 A€ Dickey-Fuller H|~E

Test Dickey-Fuller critical value
Statistics 1% 5% 109%
Z(t) -2.794 -3.655 -2.961 -2.613

Mackinnon approximate p-value for Z(t) = 0.0592.
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HAAE A ag2s HAHrRd 3 FAH7 AEHL Joy
FA7F &3 W dk5E a1 9l o Dickey-Fuller Bl2E A3} Z=-3.014
= T 5% FaoA Z=-2961KtF 2o p-valuew 0.0336°.%
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[ 10] H<lA€ Dickey-Fuller H|~E

Test Dickey-Fuller critical value
Statistics 1% 5% 10%
Z(t) -3.014 -3.655 -2.961 -2.613

Mackinnon approximate p-value for Z(t) = 0.0336.
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< 0.00000.2 =

s

39
27.56
0.0000
0.8068
0.7775
3.5821
Beta
0.618
0.079
0.223
-0.141

Number of obs
F(5, 33)
Prob > F
R-squared
Adj R-Squared
Root MSE
P> [t|
0.000
0.362
0.053
0.156

t
0.22
0.93
2.01

-1.45

df MS
5 353.693

33 12.831
38 57.682
Std. err.

0.142

1.341

0.211

0.461

Coefficient
0.423"
-0.670

55
423.435

o

=

1768.463
2191.897

Al

=

Source
Model
Residual
Total
a5
AR A0 &

0.117

0.188

1.35

0.572

0.077

o
Nlo

<

A 7]_

A4

0.68 0.499
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[ 14] 2543 YA & td SUR 89124 23

Correlation matrix of residuals :

A5AE QA&
2E5AE 1.0000
QA& 0.5803 1.0000

Breusch-Pagan test of independence : Chi2(1) = 13.132, Pr = 0.0003

Seemingly unrelated regression

Equation Obs  Params RMSE  R-squered chi2 P>Chi2
S5AE 39 5 3.324 0.8034  162.15  0.0000
HA A& 39 5 1.911 0.7738  144.00  0.0000
Coefficient ~ Std. err. z P>[z|  [96% conf. intervall

A5AE
B Aa5AE 0.669™ 0.119 5.60 0.000 0.435 0.903
HAF D (H5=1) 1.396 1.226 1.14 0255  -1.006 3798
BAVSEE 0526 0.18 2.84 0.005 0.163 0.839
AFANE | 08487 0411  -2.06 0039  -1653 -0.043
EA ST 0.040 0.043 0.92 0339 0045 0.125
_cons 7.363 5.002 1.47 0.141  -2.440 17.166

HAA&
B A& 0.313™ 0.665 4.70 0.000 0.183 0.443
ARG R | -1182° 0704  -168 0093 2562 0.197
BAVSEE 0.155 0.119 1.31 0192  -0.078 0.383
ARG 8E | 0576 0228 252 0012  -1.023 -0.128
T FAE 0.288"™ 0.649 444 0.000 0.161 0.416
_cons 6.917 2518 275 0.006 1.982 11.851
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[3£ 16] &5Ae3 ®QAlEel tg SUR 374 (S5 t-17]) 23

Correlation matrix of residuals :

A5AE QA&
2E5AE 1.0000
QA& 0.8412 1.0000

Breusch-Pagan test of independence : Chi2(1) =

Seemingly unrelated regression

26.889, Pr = 0.0000

Equation Obs  Params RMSE  R-squered chi2 P>Chi2
S5AE 38 5 3.182 0.7972 16865  0.0000
HA A& 38 5 1.600 0.8100  273.16  0.0000
Coefficient ~ Std. err. P>[z|  [96% conf. intervall

A5AE
B Aa5AE 0617 0.090 6.82 0.000 0.439 0.794
HAF D (H5=1) 1.798 1.176 1.53 0126 -0507 4.103
BAVSEE 0497 0.163 3.05 0.002 0.178 0.816
AFARE | 0644 0404  -1.62 0106 -1.445 0.137
B o7 0.014 0.028 0.51 0609  -0.041 0.070
cons 9.544 3.904 244 0.015 1.891 17.196

HAA&
B A& 0.252" 0.451 5.60 0.000 0.164 0.341
ARG (R | -1.3717 0588 -2.33 0020 2524 -0.219
BAVSEE 0.213" 0.083 243 0.015 0.041 0.334
AQFAHE | 0394 0204  -193 004 0795 0.006
TG FAE 0.366™" 0.039 9.44 0.000 0.290 0.442
cons 5832 1.558 3.78 0.000 2.829 8.936
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= S L= 5
(23] S|AEA A3
=8 5 = 3] 7] B & 3
1. 25A%0 g3 53 ARA Az
<.
(¥ t7])
Source 5SS df MS MNumber of obs = 39
F(5, 33) = 27.56
Model 1768.46287 5 353.692574 Prob > F = ©.0000
Residual 423.434565 33 12.8313585 R-squared = 8.3868
Adj R-squared = @.7775
Total 2191.89744 38 57.6815115 Root MSE = 3.5821
=S4 s Coefficient Std. err. P>|t| Beta
HFLEMHE .7429215 .1422111 5.22 2.080 .6176585
dEEE 251 1.248229 1.340691 9.93 9.362 .8793585
dRMEEE .4233863 .2188322 2.81 ©.853 .2234316
W8+ A H = -.6784317 4612342 -1.45 @.156 -.1489986
SHESEFE .8769143 .8571658 1.35 @.138 .116646
_cons 4.853842 5.929791 ©.68 ©.499
A& I FIAEY 23
2. WA A& U3 o= T4 42
<.
(SEHEF t7])
Source SS df MS Mumber of obs = 40
F(5, 34) - 22.54
Model 605.83422 5 121.ee6844 Prob > F = 2.8000
Residual 182.56578 34 5.36958177 R-squared = 9.7682
Adj R-squared = e.7341
Total 787.6 39 208.1948718 Root M5E = 2.3172
8 oM E | Coefficient Std. err. P> t| Beta
HEPMHE .3928054 .89847@7 4.34 9.080 .6798565
THEHEZE 251 -1.26885 .8626855 -1.47 ©.151 -.1363026
2REEE 8717719 .1565194 9.46 8.649 .B632466
HE=XHE -.6837391 .281811 -2.43 9.821 -.2613999
ZLEENE .2541059 .0906228 2.80 ©.0e38 .2393466
cons 5.991281 3.712017 1.61 8.116
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3. 25 A& HAH g UE SUR 3 AL
)

S Y5 7]

~~

Seemingly unrelated regression

2 3t

Equation Obs  Params RMSE "R-squared" chi2z P»>chi2
=S HE 39 5 3.3233803 9.8e34 162.15 @.ee0e
HUMHE 39 5 1.911194 9.7738 144.00 ©.0000
Coefficient Std. err. z P>|z| [95% conf. interval]
=5 M4 8
EzoSMHE .6686961 .1194376 5.66 ©.eee .4346027 .9827896
ARG 21 1.395837 1.22566 1.14 ©.255 -1.006412 3.798086
ZRHEHE .5259691 .185214 2.84 @.085 .1629563 .8889819
HE==X4E -.847998 .41e8571 -2.86 e.e39 -1.653459 -.8425369
SN H&EEHE .9397871 .e4331e6 9.92 ©.359 -.e4518e1 .1245942
_cons 7.363e41 5.801827 1.47 ©.141 -2.44036 17.16644
HAUME
EaHAME .3129679 .0665476 4.76 ©.000 .1825371 .4433988
ARG 21 -1.182398 .7836474 -1.68 ©.093 -2.561521 .196726
ZHEETE .1558744 .1187346 1.31 @.192 -.8776412 .38779
HE+=%HE -.575788@2 .2282382 -2.52 9.012 -1.0231e3 -.1284572
TLEELE .2883522 .0649428 4.44 ©.000 .161e666 .4156378
_cons 6.91662 2.517678 2.75 @.ee6 1.982861 11.85118
Correlation matrix of residuals:
2SS HE HOUME
+5 M E 1.eeee
HoMHE ©.5883 1.eeee
Breusch-Pagan test of independence: chi2(1l) = 13.132, Pr = @.00e3
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L25AE T HFIAALY 23

=
<.
(ST t-17])
Source SS df MS Number of obs = 38
F(5, 32) = 25.91
Model 1521.29529 5 3e4.259059 Prob > F = ©.00080
Residual 375.783654 32 11.7432392 R-squared = ©.8019
Adj R-squared = e.771@
Total 1897.07895 37 51.272404 Root MSE = 3.4268
+E M E Coefficient Std. err. t P>|t| Beta
x2S HE1 .735038 .1374261 5.35 @.e00 .6549857
dAEFZ1 1.544315 1.3088796 1.19 9.244 .1836915
2HEEE]L .3894623 .20818729 1.93 @.es3 .2116201
HE=AHE1 -.4001434 4872214 -@.82 0.418 -.8835715
EAHH4E T~ .83e6379 .B8552352 @.55 8.583 .8494754
cons 4.59723 5.8243818 .79 ©9.436
H o o ] 5 [j}-;z-jﬁq H A 3
5. HA AN &l tis g=3AZA 23
P
(SEHEF t-171)
Source SS df Ms MNumber of obs = 39
F(5, 33) = 23.33
Model 491 .0070e6 5 93.2014e11 Prob > F = 0.ee00
Residual 138.89@43 33 4.2e88e091 R-squared = @.7795
Adj R-squared = 0.7461
Total 629.897436 38 16.5762483 Root MSE = 2.8515
B0 HE Coefficient Std. err. t P>t Beta
Bz HAHE] .3416794 .0876568 3.99 ©.eee .637186
SaEE1 -1.497332 . 7685724 -1.95 ©.e60 -.1756342
dHEHE]L .1243665 . 1487762 ©.88 ©.383 .1173592
HEFXNHE] -.5089e313 .2948456 -1.73 @.e%4 -.2045862
EL1FERE] .295@951 .0802385 3.638 @.eel .3895134
_cons 5.885783 3.508351 1.638 @.1e3 i
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A= .
(FHE¥s t-17])
Seemingly unrelated regression
Equation Obs  Params RMSE "R-squared” chi2z  P»chi2
=545 38 5 3.1815e1 ©.7972 168.65 ©.0000
HoNSs 38 5 1.599815 @.81ee 273.16 @.eeee
Coefficient Std. err. z P> z| [95% conf. interval]
=5 M=
Ezx2=EMdE1 .6165442 .9903663 6.82 ©.000 .4394285 .7936599
TEEEZ1 1.798132 1.176102 1.53 ©.126 -.5869855 4.10325
Z2HEEE]L .4968658 .1628903 3.e5 9.002 .1776066 .816125
BE X HE1 -.6548806 .4836356 -1.62 @.1e5 -1.445192 .137e3e6
SAEM4EFE]L .9144261 .9281894 .51 ©.609 -.e4e8241 .9696762
cons 9.543611 3.9e4275 2.44 ©@.015 1.891372 17.19585
HoNs
B EHBMHME]L .2524211 .845e866 5.66 ©.eee .164@8531 .34087892
THEEE1 -1.371437 .5879128 -2.33 ©.020 -2.523725 -.2191492
ZHEEE]L .21255e5 .0876227 2.43 ©.015 .948813 .3842879
AEBAHEL -.394478 .2844846 -1.93 0.054 -.7952606 .0B63e45
ELFERE] .3656968 .9387314 9.44 @.eee .2897845 .441609
_cons 5.882154 1.557995 3.78 ©.000 2.828539 8.935768

Correlation matrix of residuals:

(L S

re Jn

A

o o

b

= R v
=

=
=

1.eeee

Breusch-Pagan test of independence: chi2(l) =

- 82

26.889, Pr = ©.eeee
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