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2- Autoregressive Distributed Lag Model (ARDL)
3- Error Correction Model (ECM)
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(oud cy pro

Xtreg p xt pp gt, fe
Fixed-effects (within) regression Number ofobs = 225
Group variable: b Number of groups = 9
R-sq: within =0.7021 Obs per group: min = 25

between = 0.2270 avg= 25.0

overall = 0.4460 max = 25

F(3,213) = 167.31

corr(u_i, Xb) =-0.4049 Prob > F = 0.0000

p| Coef. Std.Err. t P>t [95% Conf. Interval|

xt| -.0664142 0756257 -0.88 0.381 -.2154849 .0826564
pp| 2.665973 .1495458 17.83 0.000 2.371194 2.960753
gt| -.5464905 .2505777 -2.18 0.030 -1.04042 -.0525607
cons| -140.3136 10.64242 -13.18 0.000 -161.2916 -119.3357

sigma_u | 25.009331
sigma_e | 22.146191
rho | .56049393 (fraction of variance due to u_i(

Ftestthatall u_i=0: F(8,213)= 8.51 Prob > F =0.0000

xtreg p xt pt ppt gt, fe

Fixed-effects (within) regression Number ofobs = 225
Group variable: b Number of groups = 9
R-sq: within =0.9828 Obs per group: min = 25
between = 0.9409 avg= 25.0
overall = 0.9731 max = 25
F(4,212) = 3020.97
corr(u_i, Xb) =-0.2725 Prob > F = 0.0000

p| Coef. Std.Err. t P>|tf [95% Conf. Interval]

xt| .0427823 .0183227 2.33 0.020 .0066643 .0789003
pt| 1.127531 .019502 57.82 0.000 1.089088 1.165973
ppt| -.1449685 .0609427 -2.38 0.018 -.2650997 -.0248372
gt| -.0897257 .06123 -1.47 0.144 -2104234 .030972
_cons| 8.510496 3.531162 2.41 0.017 1.549809 15.47118

sigma_u | 4.7089397
sigma_e | 5.3401407
rho | .43743502 (fraction of variance due to u_i)

Ftestthatall u_i=0: F(8,212)= 11.47 Prob > F = 0.0000
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. Xtreg p xt pt ppt pp ¢t, fe

Fixed-effects (within) regression Number ofobs = 225
Group variable: b Number of groups = 9
R-sq: within =0.9833 Obs per group: min = 25
between = 0.9468 avg= 25.0
overall = 0.9733 max = 25
F(5,211) = 2478.86
corr(u_i, Xb) =-0.2854 Prob > F = 0.0000

p| Coef. Std.Err. t P>|t| [95% Conf. Interval]

xt| .0416691 .0181018 2.30 0.022 .0059856 .0773526
pt| 1.134245 .019445 58.33 0.000 1.095914 1.172577
ppt| -1.228086 .4345121 -2.83 0.005 -2.084627 -.3715455
pp| 1.069248 .4248126 2.52 0.013 .2318277 1.906669
gt| -.073376 .0608217 -1.21 0.229 -.193272 .04652
_cons| 6.765555 3.555788 1.90 0.058 -.2438652 13.77498

sigma_u | 4.7767604
sigma_e | 5.2741875
rho | .45063035 (fraction of variance due to u_i)
Ftestthatall u_i=0: F(8,211)= 12.01 Prob > F =0.0000

. Xtreg y xt pp ot, fe

Fixed-effects (within) regression Number ofobs = 225
Group variable: b Number of groups = 9
R-sqg: within =0.8394 Obs per group: min = 25
between = 0.7084 avg= 25.0
overall = 0.7258 max = 25
F(3,213) = 371.16
corr(u_i, Xb) =0.2873 Prob > F = 0.0000

y| Coef. Std.Err. t P>[tf [95% Conf. Interval]
xt| .5857115 .2488869 2.35 0.020 .0951147 1.076308
pp| 4.665534 .4921606 9.48 0.000 3.695405 5.635663
gt| 6.753679 .8246603 8.19 0.000 5.128138 8.379219
_cons| -168.1489 35.0246 -4.80 0.000 -237.1881 -99.10965
+
sigma_u | 191.22014
sigma_e | 72.883904
rho | .87315143 (fraction of variance due to u_i)

F test thatall u_i=0: F(8,213) = 136.13 Prob > F = 0.0000
. Xtreg y xt pt ppt gt, fe

ixed-effects (within) regression Numberofobs = 225
Group variable: b Number of groups = 9
R-sq: within =0.8779 Obs per group: min = 25

between = 0.6567 avg= 25.0
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overall = 0.7104 max = 25
F(4,212) = 380.91
corr(u_i, Xb) =0.0789 Prob > F = 0.0000

y| Coef. Std.Err. t P>[tf [95% Conf. Interval]
+
xt| .7866036 .218619 3.60 0.000 .355658 1.217549
pt| 1.944861 .2326905 8.36 0.000 1.486178 2.403545
ppt| -.2915705 .7271447 -0.40 0.689 -1.724931 1.141789
gt| 7.600657 .7305731 10.40 0.000 6.160539 9.040775
_cons| 95.64385 42.13247 2.27 0.024 12.59161 178.6961

sigma_u | 193.20477
sigma_e| 63.7165
rho | .90190866 (fraction of variance due to u_i)

F testthatall u_i=0: F(8, 212) = 186.76 Prob > F =0.0000

. Xtreg y xt pt ppt pp ot, fe

Fixed-effects (within) regression Number ofobs = 225
Group variable: b Number of groups = 9
R-sq: within =0.8844 Obs per group: min = 25
between = 0.6564 avg= 25.0
overall =0.7123 max = 25
F(5,211) = 32277
corr(u_i, Xb) =0.0499 Prob > F = 0.0000

y| Coef. Std.Err. t P>[t| [95% Conf. Interval]
+
xt| .7686313 .2132721 3.60 0.000 .3482144 1.189048
pt| 2.05327 .2290979 8.96 0.000 1.601656 2.504884
ppt| -17.77862 5.119346 -3.47 0.001 -27.87024 -7.687004
pp| 17.26312 5.005069 3.45 0.001 7.396779 27.12947
gt| 7.864626 .7165905 10.98 0.000 6.452032 9.277219
_cons| 67.47159 41.89368 1.61 0.109 -15.11219 150.0554

sigma_u | 192.73989
sigma_e | 62.139568
rho | .90584426 (fraction of variance due to u_i)

F test that all u_i=0:  F(8, 211) = 196.97 Prob > F = 0.0000

390 9 59l (all) (B3 PUD Aw B 33 (MIgF 9 Cuud) ®leT (ST i 5 4 ccyomld 9905 T b A Cawgw

(o < pne
. hausman fixed random
---- Coefficients ----
| (b) (B) (b-B) sqgrt(diag(V_b-V_B))
| fixed random  Difference S.E.

+
T

xt| -.0664142  -.10913 .0427158 .0243532
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pp| 2.665973 2.396966 .2690071 .0621578
gt| -.5464905 .0285851  -.5750757 1763766

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(3) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 2180
Prob>chi2 =  0.0001
(V_b-V_B is not positive definite)

. hausman fixed random

---- Coefficients ----
| (b (B) (b-B)  sgrt(diag(V_b-V_B))
| fixed random  Difference S.E.

+

xt| .0427823 0013955  .0413868  .0063856
pt| 1127531 1088719  .0388117  .0054999
ppt| -.1449685 -0307736  -.1141948  .0321081
gt| -.0897257 -0163807  -073345  .048307

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)"(-1)](b-B)
= 75.93
Prob>chi2 =  0.0000
(V_b-V_B is not positive definite)

. hausman fixed random

---- Coefficients ----
| (b) (B) (b-B)  sgrt(diag(V_b-V_B))
| fixed random  Difference S.E.

+
xt| .0416691 .0020854  .0395837  .0060847
pt| 1134245 1093516  .0407296  .0054777
ppt| -1.228086 -1.007825  -.2202614
pp| 1.069248 9723288  .0969196
gt| -.073376 -.0153563  -.0580196  .0478799

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(5) = (b-B)'[(V_b-V_B)(-1)](b-B)
= 84.39
Prob>chi2 = 0.0000
(V_b-V_B is not positive definite)
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. hausman fixed random

---- Coefficients ----
| (b) (B) (b-B) sgrt(diag(V_b-V_B))
| fixed random  Difference S.E.

+
xt| .5857115 5447862 .0409253 .0231609
pp| 4.665534 4.596315 .0692192 .0653655
gt| 6.753679 6.995637 -.241958 1787403

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(3) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 4.87
Prob>chi2 = 0.1812
(V_b-V_B is not positive definite)

. hausman fixed random

---- Coefficients ----
| (b) (B) (b-B) sqrt(diag(V_b-V_B))
| fixed random  Difference SEE.

+

xt| 7866036 .7621662  .0244373 0160685
pt| 1.944861 1934952  .0099095  .0170737
ppt| -2915705 -.2864009  -0051697  .0948674
gt| 7.600657 7.702119  -.1014613  .1425755

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 5.46
Prob>chi2 =  0.2436
(V_b-V_B is not positive definite)

. hausman fixed random

---- Coefficients ----
| (b) (B) (b-B) sgrt(diag(V_b-V_B))
| fixed random  Difference SE.

+

xt| .7686313 .7466306  .0220007  .0155018
pt| 205327 2042187  .0110827  .0172833
ppt| -17.77862 -17.78317  .0045512 114422
pp| 17.26312 17.28188  -.0187576 .

gt| 7.864626 7.94783  -0832042  .1380209

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Test: Ho: difference in coefficients not systematic
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chi2(5) = (b-B)[(V_b-V_B)*(-1)](b-B)
= 527

Prob>chi2 =  0.3843
(V_b-V_B is not positive definite)

S ko 39U 9 H9ld coall) (S35 PUE 4w & 33 AT @IT Sl o F 4 O (93 Og03T LA gy
(o
. XttestO
Breusch and Pagan Lagrangian multiplier test for random effects
y[b,t] = Xb + u[b] + e[b,t]
Estimated results:
|  Var sd=sgrt(Var)
+
y| 127641.1 357.2689
e| 5312.063 72.8839
u| 33738.95 183.6817
Test: Var(u)=0
chibar2(01) = 1653.69
Prob > chibar2 = 0.0000

. XttestO

Breusch and Pagan Lagrangian multiplier test for random effects
y[b,t] = Xb + u[b] + e[b,1]
Estimated results:

| Var sd=sqrt(Var)
y| 127641.1  357.2689
e| 4059.792 63.7165
u| 35170.19  187.5372
Test: Var(u)=0
chibar2(01) = 1597.84
Prob > chibar2 = 0.0000

. xttest0

Breusch and Pagan Lagrangian multiplier test for random effects
y[b,t] = Xb + u[b] + e[b,t]
Estimated results:

|  Var sd=sqrt(Var)

+
y| 1276411  357.2689
e| 3861.326  62.13957
u| 35178.13  187.5583

Test: Var(u)=0

chibar2(01) = 1619.23
Prob > chibar2 = 0.0000
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9 9365 (b)) 3ol P 4w 0 53 (Mg 3 nd) @I 12 o 5 4 (bl (Flusdl 03T I 1) - gy
(o0l &g pow 59l

.local df =e(N_g) - 1

. Irtest hetero nohetero, df(*df")

Likelihood-ratio test LR chi2(8) = 239.88

(Assumption: nohetero nested in hetero) Prob >chi2 = 0.0000

.local df =e(N_g) - 1

. Irtest hetero nohetero, df("df")

Likelihood-ratio test LR chi2(8) = 205.93
(Assumption: nohetero nested in hetero) Prob >chi2 = 0.0000

.local df =e(N_g) - 1

. Irtest hetero nohetero, df(*df")

Likelihood-ratio test LR chi2(8) = 213.76
(Assumption: nohetero nested in hetero) Prob >chi2 = 0.0000

.local df =e(N_g) - 1

. Irtest hetero nohetero, df(*df")

Likelihood-ratio test LR chi2(8) = 356.60
(Assumption: nohetero nested in hetero) Prob > chi2 = 0.0000

.local df =e(N_g) - 1

. Irtest hetero nohetero, df(*df")

Likelihood-ratio test LR chi2(8) = 354.24
(Assumption: nohetero nested in hetero) Prob > chi2 = 0.0000

.local df =e(N_g) - 1

. Irtest hetero nohetero, df("df')

Likelihood-ratio test LR chi2(8) = 221.66
(Assumption: nohetero nested in hetero) Prob > chi2 = 0.0000

939U (2al) S50 P 4w & 93 (MIgF 9 o) @19F ST o F 4 (Ko 395 U903 LI 1)) Camig
(o0 g pow 59l
. Xtserial p xt pp gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(1, 8)= 49.242
Prob>F=  0.0001

. Xtserial p xt pt ppt gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(1, 8)= 2633
Prob>F= 0.1433

. Xtserial p xt pt ppt pp gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
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F(1, 8)= 3.037
Prob>F= 0.1195

. Xtserial y xt pp gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(1, 8)= 38219
Prob>F=  0.0003

. Xtserial y xt pt ppt gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(1, 8)= 55683
Prob>F=  0.0001

. Xtserial y xt pt ppt pp gt
Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F(1, 8)= 35950
Prob>F=  0.0003

9 39U (2ul) (G301 PUS dw B 1 (W95 § Cwond) R85 Sl o § 4 Jao S inlsl mesd gl Y Cagw
(ol g ooyl
. Xtgls p xt pp gt
Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic
Correlation: no autocorrelation

Estimated covariances = 1 Number of obs = 225

Estimated autocorrelations = 0 Number of groups = 9

Estimated coefficients = 4 Time periods = 25
Wald chi2(3) = 390.96

Log likelihood =-1041.265 Prob > chi2 = 0.0000

p| Coef. Std.Err. z P>z [95% Conf. Interval]
+
xt| -.0304937 .0638799 -0.48 0.633 -.1556959 .0947086
pp| 2.169586 .1320542 16.43 0.000 1.910764 2.428407
gt| .1544184 .1212386 1.27 0.203 -.0832049 .3920416
_cons| -117.8115 10.96017 -10.75 0.000 -139.2931 -96.32997

. Xtgls p xt pt ppt gt

Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic

Correlation: no autocorrelation

Estimated covariances = 1 Numberofobs = 225
Estimated autocorrelations = 0 Number of groups = 9
Estimated coefficients = 5 Time periods = 25

Wald chi2(4) = 9576.61
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Log likelihood =-729.9641 Prob > chi2 = 0.0000

p| Coef. Std.Err. z P>Jz] [95% Conf. Interval]

+

xt| -.03988 .0160177 -2.49 0.013 -.0712742 -.0084859
pt| 1.04571 .0181847 57.51 0.000 1.010068 1.081351
ppt| .0927333 .0489105 1.90 0.058 -.0031295 .1885962
gt| .0555092 .0304363 1.82 0.068 -.0041448 .1151632
_cons| -5.826946 3.262579 -1.79 0.074 -12.22148 .5675912

. Xtgls p xt pt ppt pp gt
Cross-sectional time-series FGLS regression
Coefficients: generalized least squares

Panels: homoskedastic

Correlation: no autocorrelation

Estimated covariances = 1 Number of obs = 225

Estimated autocorrelations = 0 Number of groups = 9

Estimated coefficients = 6 Time periods = 25
Wald chi2(5) = 9714.24

Log likelihood =-728.3953 Prob > chi2 = 0.0000

p| Coef. Std.Err. z P>z] [95% Conf. Interval]
+
xt| -.0401078 .0159069 -2.52 0.012 -.0712849 -.0089308
pt| 1.048535 .0181281 57.84 0.000 1.013004 1.084065
ppt| -.7804727 .4936487 -1.58 0.114 -1.748006 .187061
pp| .8736936 .4915277 1.78 0.075 -.0896831 1.83707
gt| .0563402 .0302284 1.86 0.062 -.0029064 .1155868
_cons| -7.771609 3.419641 -2.27 0.023 -14.47398 -1.069236

. Xtgls y xt pp gt

Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic

Correlation: no autocorrelation

Estimated covariances = 1 Number ofobs = 225

Estimated autocorrelations = 0 Number of groups = 9

Estimated coefficients = 4 Time periods = 25
Wald chi2(3) = 705.12

Log likelihood =-1481.758 Prob > chi2 = 0.0000

y| Coef. Std.Err. z P>|z] [95% Conf. Interval]
+
xt| -1.257667 .452484 -2.78 0.005 -2.144519 -.3708143
pp| 4.818461 .9353873 5.15 0.000 2.985136 6.651787
gt| 12.29062 .8587764 14.31 0.000 10.60745 13.97379
_cons| -237.898 77.63486 -3.06 0.002 -390.0596 -85.73651
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. Xtgls y xt pt ppt gt

Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic

Correlation: no autocorrelation

Estimated covariances = 1 Number of obs = 225

Estimated autocorrelations = 0 Number of groups = 9

Estimated coefficients = 5 Time periods = 25
Wald chi2(4) = 703.78

Log likelihood =-1481.921 Prob > chi2 = 0.0000

y| Coef. Std.Err. z P>|z] [95% Conf. Interval]
+
xt| -1.246423 4529239 -2.75 0.006 -2.134138 -.358709
pt| -.2468938 .5141973 -0.48 0.631 -1.254702 .7609145
ppt| 5.235879 1.383015 3.79 0.000 2.525219 7.946539
gt| 12.29953 .860629 14.29 0.000 10.61273 13.98633
_cons| -247.8691 92.25412 -2.69 0.007 -428.6839 -67.05439

. Xtgls y xt pt ppt pp gt

Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: homoskedastic

Correlation: no autocorrelation

Estimated covariances = 1 Number ofobs = 225

Estimated autocorrelations = 0 Number of groups = 9

Estimated coefficients = 6 Time periods = 25
Wald chi2(5) = 707.45

Log likelihood =-1481.477 Prob > chi2 = 0.0000

y| Coef. Std.Err. z P>[z] [95% Conf. Interval]

xt| -1.249856 .4520471 -2.76 0.006 -2.135852 -.36386
pt| -.2043275 .5151687 -0.40 0.692 -1.21404 .8053846
ppt| -7.922169 14.02863 -0.56 0.572 -35.41777 19.57343
pp| 13.1654 13.96835 0.94 0.346 -14.21207 40.54286
gt| 12.31205 .8590378 14.33 0.000 10.62837 13.99574
_cons| -277.1726 97.18016 -2.85 0.004 -467.6422 -86.703





