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Abstract

The study aims to investigate the relationship between Islamic finance
and economic growth, using two samples. The first sample aims to study the
effect of Islamic finance Development on economic growth using annual data
for twenty-nine countries during the period from 2013 to 2022. The second
aims to study the relationship between Islamic banking finance and economic
growth, using quarterly data for four selected countries during the period from
the fourth quarter of 2013 to the first quarter of 2023.

The results of Tow-Step Robust System GMM Dynamic Panel Data
Estimation show a positive impact of the Islamic development index (IFDI) and
gauantative development index (QDI) on economic growth in the first sample.
The results of FMOLS showed a positive impact of Islamic banking finance,
measured by the total financing provided by Islamic banks, on economic
growth in the second sample. And the Dumitrescu Hurlin test indicates a
unidirectional relationship from Islamic banking finance to economic growth.
Key Words: Islamic Finance; Economic Growth; Panel Gmm, Panel Vecm,
Causal Direction
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. summarize lLrgdp Lifdi Lqdi Linv lexp Llexporttogdp Limporttogdp
Variable Obs Mean Std. dev. Min Max
Lrgdp 290 25.34139 1.484688 21.47513 27.86867
Lifdi 290 3.131068 .8622061 . 7741858 5.052647
Lgdi 290 2.404455 1.259468 -1.154946 4.861394
Linv 290 23.84727 1.549995 20.07685 26.60289
Lexp 290 24.79649 1.47187 20.9348 27.43884
Lexporttogdp 290 3.381962 .7613192 1.439835 5.064302
Limporttogdp 290 3.608721 .5581004 2.37862 5.392217

Stata.17 GAU,; ol = Z).L.&L‘
2 gl
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. xthst Lrgdp Lifdi Linv Lexp Lexporttogdp Limporttogdp .+« xthst Lrgdp Lifdi Linv Lexp Lexporttogdp Limporttogdp, hac
Testing for slope heterogeneity Testing for slope heterogeneity
, (Blomquist, Westerlund. 2613. Economic Letters)
(Pesaran, Yamagata. 2068. Journal of Econometrics) H0: slope coefficients are honogercus
Ho: slope coefficients are homogenous

Delta p-value
Delta p-value oo 0.065
adj., 5152 0.000
4,533 0.000
adj. 8.7 6.600 HAC Kernel: bartlett

with average bandwith 1.862069
Variables partialled out: constant

Variables partialled out: constant

oS sl il o] bzl L) 22

. xthst Lrgdp Lgdi Linv Lexp Lexporttogdp Limporttogdp . xthst Lrgdp Ladi Linv Lexp Lexporttogdp Limporttogdp, hac
Testing for slope heterogeneity Testing .for slope heterogeneity .
(Pesaran, Yanagata. 2008. Journal of Econometrics) (Blonquist, liesterlund. 2013, Economic Letters)
. Ho: slope coefficients are homogenous
Ha: slope coefficients are homogenous

Delta p-value
Delta p-value 4.7% 0.600
4,359 9.000 adj. 8.757 0.000
odj. 7,95 0.660 HAC Kernel: bartlett
with average bandwith 1,7241379
Variables partialled out: constant Variables partialled out: constant

Stata. 17 zaby ol el
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. pwcorr Lrgdp Llifdi Llinv lexp Llexporttogdp Llimporttogdp ,sig
Lrgdp Lifdi Linv Lexp lLexpor~p Limpor~p
Lrgdp 1.0000
Lifdi ©.4072 1.0000
©.v000
Linv 0.9645 ©.4188 1.0000
©.v000 ©.0000
Lexp 0.9564 ©.3217 ©.8778 1.e0000
o. o. o.
Lexporttogdp -0.1552 0.24942 -0.0407 -0.3279 1.e000
©.0081 0.0 0.4963 ©.0000
Limporttogdp -0.6436 -8.9574 -0.5658 -0.6543 ©.6790 1.e0000
©.v000 ©.3301 o. e. o.

pwcorr Lrgdp lLgdi Llinv lexp lexporttogdp Llimporttogdp ,sig

Lrgdp Lgdi Linv Lexp Llexpor~p Limpor~p
Lrgdp 1.0000
Lgdi ©.4483 1.0000
0.0000
Linv 0.9645 0.4410 1.0000

©.0000 ©.0000

Lexp 0.9564 ©.3703 0.8778 1.0000
0.0000 ©.0000 ©.0000

Lexporttogdp -9.1552 ©.1322 -0.0407 -0.3279 1.0000
©.0081 ©.0243 ©.4903 ©.0000

Limporttogdp -0.6436 -0.1538 -0.5658 -0.6543 ©.6790 1.0000
©.0000 ©.0087 ©.0000 ©.0000 ©.0000

Stata. 17 gl ol el

4 sl
Multicolinearity <z = CiSU (Variance Inflation Factor ) VIF L/

Variable VIF 1/VIF
Variable VIF 1/VIF
) Linv 8.60  0.116264
21”" i' gz Z' ;;Zégg Lexp 7.23  0.138276
exp . . .
Limporttogdp 4.15 6. 240769 Limporttogdp 4.16 0.240596
Lexporttogdp 3.93 0. 254529 Lexpor’ttogdp_) 3.86 0.258983
Lifdi 1.33 0.749780 Lgdi 1.29 0.777451
Mean VIF 5.5 Mean VIF 5.3

Stata. 17 by ol el
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Breusch-Pagan/Cook-Weisberg test for heteroskedasticity
Assumption: Normal error terms
Variable: Fitted values of Lrgdp

Ho: Constant variance

chi2(1) = 8.68
Prob > chi2 = 0.0034

S sl gl ) 23gaill 125

Breusch-Pagan/Cook-Weisberg test for heteroskedasticity
Assumption: Normal error terms
Variable: Fitted values of Lrgdp

Ha: Constant variance

chi2(1) = 11.66
Prob » chi2 = 0.0006

Stata.17 g, wlr 2 el
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One Step System GMM &b sltscl Jo¥ #3paid) ot =itz 1-6

Dynamic panel-data estimation, one-step system GMM

Group variable: id Number of obs = 261
Time variable : year Number of groups = 29
Number of instruments = 16 Obs per group: min = 9
F(6, 28) = 710100.10 avg = 9.00
Prob > F = 0.000 max = 9
Robust

Lrgdp | Coefficient std. err. t P>t/ [95% conf. interval]

Lrgdp
L1. .3589054 .0715131 5.02 0.000 .2124174 .5053934
Lifdi .0247596 .0146758 1.69 0.103 -.0053024 .0548217
Linv .2380822 .0351364 6.78 0.000 .1661085 .3100559
Lexp .3634104 .0545179 6.67 0.000 .2517356 .4750851
Lexporttogdp .1696325  .0504549 3.36 0.002 .0662802 .2729847
Limporttogdp -.2501835 .0621427 -4.03 0.000 -.3774771 -.1228899
_cons 1.817468 .4976218 3.65 0.001 .7981358 2.8368

Instruments for first differences equation
Standard
D.(lifdi Llinv lexp lexporttogdp Limporttogdp)
GMM-type (missing=0, separate instruments for each period unless collapsed)
L(1/9).lrgdp collapsed
Instruments for levels equation
Standard
Lifdi Linv lexp lexporttogdp Limporttogdp
_cons
GMM-type (missing=0, separate instruments for each period unless collapsed)
D.lrgdp collapsed

Arellano-Bond test for AR(1) in first differences: z = -1.12 Pr > z = 0.264
Arellano-Bond test for AR(2) in first differences: z -1.66 Pr > z = 0.318

Sargan test of overid. restrictions: chi2(9) = 40.39 Prob > chi2 = 0.000
(Not robust, but not weakened by many instruments.)
Hansen test of overid. restrictions: chi2(9) = 6.74 Prob > chi2 = 0.665

(Robust, but weakened by many instruments.)

Difference-in-Hansen tests of exogeneity of instrument subsets:
GMM instruments for Llevels

Hansen test excluding group: chi2(8) = 6.38 Prob > chi2 = 0.604

Difference (null H = exogenous): chi2(1) = 0.35 Prob > chi2 = 0.553
iv(lifdi Linv Llexp Lexporttogdp Limporttogdp)

Hansen test excluding group: chi2(4) = 3.53 Prob > chi2 = 0.473

Difference (null H = exogenous): chi2(5) 3.20 Prob > chi2 = 0.669

Stata. 17 by ol el
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Dynamic panel-data estimation, two-step system GMM

Group variable: id Number of obs = 261
Time variable : year Number of groups = 29
Number of instruments = 16 Obs per group: min = 9
F(6, 28) = 1.18e+66 avg = 9.00
Prob > F = 0.000 max = 9
Corrected

Lrgdp | Coefficient std. err. t P>[t] [95% conf. interval]

Lrgdp
L1. .3715592 .0711592 5.22 0.000 .2257962 .5173223
Lifdi .0308282 .012545 2.46 0.020 .00651309 .0565254
Linv .2555213 .0414777 6.16 ©.000 .170558 .3404846
Lexp .3342293 .0479109 6.98 0.000 .2360883 .4323703
Lexporttogdp .1168694 .0407423 2.87 0.008 .0334126 .2003263
Limporttogdp -.2027018 .0588828 -3.44 0.002 -.3233176 -.0820859
_cons 1.781254 .573923 3.10 ©.004 .6056258 2.956882

Instruments for first differences equation
Standard
D.(lifdi Llinv Llexp lexporttogdp Limporttogdp)
GMM-type (missing=6, separate instruments for each period unless collapsed)
L(1/9).lrgdp collapsed
Instruments for levels equation
Standard
Lifdi Llinv lexp Llexporttogdp Limporttogdp
_cons
GMM-type (missing=6, separate instruments for each period unless collapsed)
D.lrgdp collapsed

Arellano-Bond test for AR(1) 1in first differences: z = -1.14 Pr > z = 0.255

Arellano-Bond test for AR(2) in first differences: z = -0.66 Pr > z = ©0.511

Sargan test of overid. restrictions: chi2(9) = 40.39 Prob > chi2 = ©.000
(Not robust, but not weakened by many instruments.)

Hansen test of overid. restrictions: chi2(9) = 6.74 Prob > chi2 = 0.665

(Robust, but weakened by many instruments.)

Difference-in-Hansen tests of exogeneity of instrument subsets:
GMM instruments for levels
Hansen test excluding group: chi2(8)
Difference (null H = exogenous): chi2(1)
iv(lifdi Linv lexp lexporttogdp Limporttogdp)
Hansen test excluding group: chi2(4) 3.53 Prob > chi2 = ©.473
Difference (null H = exogenous): chi2(5) = 3.20 Prob > chi2 = 0.669

6.38 Prob > chi2 = 0.604
©.35 Prob > chi2 = ©.553

Stata. 17 zaby ol el
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Pesaran & Smith (1995) Mean Group estimator

ALl coefficients present represent averages dacross groups (id)
Coefficient averages computed as outlier-robust means (using rreg)

Mean Group type estimation Number of obs = 290
MG wald chi2(5) = 75.95
Prob > chi2 = 0.0000

Lrgdp | Coefficient Std. err. z P>[z] [95% conf. interval]

Lifdi .0076477 .0094914 0.81 0.420 -.0109552 .0262505

Linv .1867529 .0371248 5.3 0.000 .1139897 .2595161

Lexp .4918272 .0739254 6.65 0.000 .3469361 .6367182
Lexporttogdp .0519668 .0328204 1.58 0.113 -.0123599 .1162935
Limporttogdp -.0731868 .0407169 -1.80 0.072 -.1529845 .0066229
_cons 8.266422 1.560976 5.30 0.000 5.206965 11.32588

Root Mean Squared Error (sigma): ©.0144
(RMSE uses residuals from group-specific regressions: unaffected by ‘'robust’).

Stata. 17 zaby ol el

209



G 436

7 g\
éﬁe‘:>Lvd;y7"Ai;;4»ZL/éj,¢j;:” Jiglzxjy‘/ﬁé;;l ‘;,4L¢2221/ 93 L:jyCZTé;;‘L;J/‘ﬁihljszZFf O
One Step System GMM 4,5 sliscnl 3120 =3saddl ol wils (17

Dynamic panel-data estimation, one-step system GMM

Group variable: id Number of obs = 261
Time variable : year Number of groups = 29
Number of instruments = 16 Obs per group: min = 9
F(6, 28) = 819897.35 avg = 9.00
Prob > F = 0.000 max = 9
Robust

Lrgdp | Coefficient std. err. t P>[t] [95% conf. interval]

Lrgdp
L1. .3657968 .0733797 4.98 ©0.000 .2154854 .5161083
Lgdi .0241178 .0069494 3.47 0.002 .0098827 .0383529
Linv .234856 .0348966 6.73 0.000 .1633737 .3063384
Lexp .3577771 .0540039 6.63 0.000 .247155 .4683991
Lexporttogdp .1667852 .048229 3.46 0.002 .0679927 .2655777
Limporttogdp -.2446842 .0600912 -4.07 0.000 -.3677755 -.1215929
_cons 1.868329  .5113204 3.65 ©0.001 . 8209363 2.915721

Instruments for first differences equation
Standard
D.(lgdi Llinv lexp lexporttogdp Limporttogdp)
GMM-type (missing=@, separate instruments for each period unless collapsed)
L(1/9).lrgdp collapsed
Instruments for levels equation
Standard
Lgdi Llinv lexp lexporttogdp Limporttogdp
_cons
GMM-type (missing=0, separate instruments for each period unless collapsed)
D.lrgdp collapsed

Arellano-Bond test for AR(1) in first differences: z = -1.34 Pr > z = 0.182

Arellano-Bond test for AR(2) in first differences: z = -0.99 Pr > z = 0.322

Sargan test of overid. restrictions: chi2(9) = 38.72 Prob > chi2 = ©.000
(Not robust, but not weakened by many instruments.)

Hansen test of overid. restrictions: chi2(9) = 8.77 Prob > chi2 = 0.458

(Robust, but weakened by many instruments.)

Difference-in-Hansen tests of exogeneity of instrument subsets:
GMM instruments for Llevels

Hansen test excluding group: chi2(8) = 8.50 Prob > chi2 = 0.386

Difference (null H = exogenous): chi2(1) = 0.27 Prob > chi2 = 0.603
iv(lqdi Llinv lexp Llexporttogdp Limporttogdp)

Hansen test excluding group: chi2(4) = 2.60 Prob > chi2 = 0.627

Difference (null H = exogenous): chi2(5) = 6.18 Prob > chi2 = ©.289

Stata. 17 maby ol 1yl
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Dynamic panel-data estimation, two-step system GMM

Group variable: 1id Number of obs = 261
Time variable : year Number of groups = 29
Number of instruments = 16 Obs per group: min = 9
F(6, 28) = 949367.52 avg = 9.00
Prob > F = 0.000 max = 9
Corrected

Lrgdp | Coefficient std. err. t P>[t] [95% conf. interval]

Lrgdp
L1. .3708811 .0802757 4.62 0.000 .2064437 .5353185
Lgdi .0233719 .005377 4.35 0.000 .0123577 .0343861
Linv .2447781  .0429286 5.70 0.000 .1568428 .3327134
Llexp .3433479 .052755 6.51 0.000 .2352842 .4514115
Lexporttogdp .1307067 .0410188 3.19 0.004 . 0466835 .2147299
Limporttogdp -.2081143  .0634791 -3.28 ©0.003 -.3381455 -.0780832
_cons 1.843322  .6694325 2.75 o0.010 .4720514 3.214592

Instruments for first differences equation
Standard
D.(lqdi Llinv lexp Lexporttogdp Limporttogdp)
GMM-type (missing=@, separate instruments for each period unless collapsed)
L(1/9).Lrgdp collapsed
Instruments for Llevels equation
Standard
Lgdi Llinv lexp lexporttogdp Limporttogdp
_cons
GMM-type (missing=0, separate instruments for each period unless collapsed)
D.lrgdp collapsed

Arellano-Bond test for AR(1) in first differences: z
Arellano-Bond test for AR(2) in first differences: z

-1.35 Pr >z = 0.177
-0.77 Pr > z = 0.440

Sargan test of overid. restrictions: chi2(9) = 38.72 Prob > chi2 = 0.000
(Not robust, but not weakened by many instruments.)
Hansen test of overid. restrictions: chi2(9) = 8.77 Prob > chi2 = 0.458

(Robust, but weakened by many instruments.)

Difference-in-Hansen tests of exogeneity of instrument subsets:
GMM instruments for Levels
Hansen test excluding group: chi2(8)
Difference (null H = exogenous): chi2(1)
iv(lgdi Llinv Llexp Lexporttogdp Limporttogdp)
Hansen test excluding group: chi2(4)
Difference (null H = exogenous): chi2(5)

8.50 Prob > chi2 = 0.386
©.27 Prob > chi2 = 0.603

2.60 Prob > chi2 = 0.627
6.18 Prob > chi2 = 0.289

Stata.17 zsb, <bx2 : el
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Pesaran & Smith (1995) Mean Group estimator

ALl coefficients present represent averages across groups (1id)
Coefficient averages computed as outlier-robust means (using rreg)

Mean Group type estimation Number of obs = 290
MG wald chi2(5) = 67.99
Prob > chi2 = 0.0000

Lrgdp Coefficient Std. err. z P>[z/ [95% conf. interval]

Lgdi .0026497 .0057732 0.46 0.646 -.0086656 .0139651

Linv .1582801 .0414352 3.82 0.000 .0770686 .2394915

Lexp .5505168 .0787816 6.99 0.000 .3961077 .7049259
Lexporttogdp .0634916 .0345005 1.84 0.066 -.004128 .1311113
Limporttogdp -.9457332 .0464847 -0.98 0.325 -.1368415 .0453751
_cons 7.389445 1.636466 4.52 0.000 4.182031 10.59686

Root Mean Squared Error (sigma): ©.0154
(RMSE uses residuals from group-specific regressions: unaffected by 'robust').

8

Date: 01129124 Time: 13:05
Sample: 201304 202301

LRGDF LTF LSH LNI LGFCF LGFCE LEXPORT LIMPORT
Mean 11.73698 10.84725 8.909213 £.899292 3277044 4187497 10.68314 10.50091
Median 1201621 10.98415 8.828222 7140893 3.267346 4.198509 10.78673 10.63933
Maximum 12.24986 12.40538 10.70260 9.052319 3546363 4482467 11.43107 11.01666
Minimum 10.22926 9.297727 6.457402 4215386 2919349 3.896415 B.757439 8.651476
Std. Dev. 0467420 0.956375 1169788 1180335 0.156804 0.115147 0.552799 0477616
Skewness -0906354 0131035 -0.216730 0344058 0235538 0167881 -1.312079  -2.043702
Kurosis 3.041042 1537585 1976277 2276245 2.204553 2529866 4722170 £.984479
Jarque-Bera 208214 13.97881 7827342 £.316389 5412780 2113830 5239647 206.3587
Probability 0.000030 0.000821 0.019867 0.042502 0.086777 0347528 0.000000 0.000000
Sum 1784.021 1648.782 1354.200 1048.692 493.1107 636.4996 1623.837 1596.139

Sum 8q. Dev. 32.99070 1381127 206.6291 210.3719 3Nz 2.002087 46.14363 34.44563

Obsenvations 152 152 152 152 152 152 152 152

EViwes.13 qoby ol 2 1yl
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.. xthst Lrgdp Ltf Lsh ni Lgfcf Lgfce Lexport Limport , hac . xthst Lrgdp Ltf Lsh ni Lgfcf Lgfce Lexport Limport
Testing for slope heterogeneity Testing for slope heterogeneity
(Blonguist, wes?er.wnd' 2613. Econonic Letters) (Pesaran, Yamagata. 2008. Journal of Econometrics)
Ha: slope coefficients are homogenous .
Ha: slope coefficients are homogenous

Delta p-value
3.610 0.000 Delta p-value
adj. 4132 6.600 10.434 0.000

adj. 11,943 0.000
HAC Kernel: bartlett

with average bandwith 3
Variables partialled out: constant

Variables partialled out: constant

Stata. 17 gl ol el
1052

Ll ol Sz YI Lt

Cross-Section Independence

+ xtedf Lrgdp Ltf Lsh Ini Lgfcf Lgfce Lexport Limport . xtesi Lrgdp Ltf Lsh Lni Lgfcf Lgfce Lexport Limport
xtcd test on variables Lrgdp Ltf Lsh Lni Lgfcf Lgfce Lexport Limport
Panelvar: id Bias-adjusted LM test of error cross-section independence
Timevar: quarter
Variable CD-test  p-value average joint T | mean p  mean abs(p) He: COV(Uif,th) =0 fOf‘ all t and 1'..’=j
Lrgdp -.105 0.917 38.00 -0.01 0.65 L
Ltf 10.879 0.000 38.00 0.72 0.72 Test Statistic p-value
Lsh 13.587 0.000 38.00 0.90 0.90
tni 11.897 0.000 38.00 0.79 0.79
Lgfcf 2.87 0.004 38.00 0.19 0.19 LM 13.32 0.0383
Lgfce 2.294 0.022 38.00 0.15 0.28 LM adj* 5,535 0.0000
Lexport 2.13 0.033 38.00 0.14 0.36 %
Limport 3.76 0.000 38.00 0.25 0.40 L D -5261 0.5988
Notes: Under the null hypothesis of cross-section independence, CD ~ N(0,1) *two-sided test
P-values close to zero indicate data are correlated across panel groups.

Stata. 17 gl ol el
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= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: LRGDP

Date: 01/20/24 Time: 13:28

Sample: 201304 2023Q1

Cross-sections: 4

Balanced observations: 37

Total observations: 148

Deterministics: Constant and trend

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Testresults:

Statistic t-stat p-value
CIPS: -1.81329 ==0.10
Truncated CIPS: -1.81329 ==0.10
Critical values:
Level CIPS Trunc. CIPS
1% -3.09 -3.09
5% -2.85 -2.85
10% -2.73 -273

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: LRGDP

Date: 01/29/24 Time: 13:27

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 37

Total observations: 148

Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Test results:
Statistic t-stat p-value
CIP3 -0.90833 ==0.10
Truncated CIPS: -0.90833 ==0.10
Critical values:
Level CIP3 Trunc. CIP3
1% -2.56 -2.56
5% -2.33 -233
10% -2.21 -2

EViwes.13 zoby ol 2 1 el
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= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Series: LTF

Date: 01/29/24 Time: 13:34
Sample: 201304 202301
Cross-sections: 4

Balanced obsemvations: 37

Total observations: 148
Deterministics: Constant and trend

= CIPg Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Testresults:

= Summary

Series: LTF

Date: 01/29/24 Time: 13:33
Sample: 201304 2023Q1
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unitroot

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Test results:

Statistic t-stat p-value Statistic t-stat p-value

CIPS -1.93160 ==0.10 CIPS -1.25184 ==0.10

Truncated CIPS -1.93160 ==0.10 Truncated CIPS -1.25184 ==0.10

Critical values: Critical values:

Level ClPg Trunc. CIPS Level CIPS Trunc. CIPS

1% -3.09 -3.09 1% -2.568 -2.568

5% -2.85 -2.85 5o -2.33 -233

10% -273 -273 10% 221 221

EViwes.13 ziby ol 1 yiaall
= Bummary = summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIP3

Series: LSH

Date: 01/29/24 Time: 17:28
Sample: 201304 202301
Cross-sections: 4

Balanced observations: 37

Total observations: 148
Deterministics: Constant and trend

= CIPS Unit Root Tests

CIP3 unit roottest
Null hypothesis: Unit root

Testresults:

Statistic t-stat p-value

CIPS: -2.34005 ==0.10

Truncated CIPS: -2.34005 ==0.10

Critical values:

Level CIPS Trunc. CIPS

1% -3.09 -3.09

5% -285 -2.85

10% 273 273

Series: LSH

Date: 01/29/24 Time: 17:23
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit raot

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults

Statistic t-stat pvalue
CIPS: -1.00978 ==0.10
Truncated CIPS: -1.00878 ==0.10
Critical values
Level CIPs Trunc. CIPS
1% -2.56 -2.56
5% -2.33 -2.33
10% -2.21 -2.21
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LNI:4-11

= Summary

Series: LNI

Date: 01/29/24 Time: 17:35
Sample: 201304 202301
Cross-sections: 4

Balanced observations: 37

Total observations: 148
Deterministics: Constant and trend

= CIPS Unit Root Tests

CIPS unit root test
Mull hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults:

Statistic t-stat p-value
CIPs: -2.59846 ==0.10
Truncated CIPS -2.59846 ==0.10
Critical values
Level CIPs Trunc. CIPS

1% -3.08 -3.08

5% -2.85 -2.85

10% -273 -273

= Summary

Series: LNI

Date: 01/29/24 Time: 17:34
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
MNull hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults:
Statistic t-stat p-value
CIP3 -2.07496 ==0.10
Truncated CIPS -2.07496 ==0.10
Critical values:
Level CIPS Trunc. CIPS
1% -2.56 -2.56
5% -2.33 -2.33
10% 221 -2
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LGFCF:5-11

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: LGFCF

Date: 01/30/24 Time: 15:04

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 37

Total observations: 148

Deterministics: Constant and trend

= CIPS UnitRoot Tests

CIPS unit root test
Null hypathesis: Unit root

Testresults

Statistic t-stat p-value
CIPS: -0.99915 ==0.10
Truncated CIPS: -0.99915 ==0.10
Critical values
Level CIPS Trunc. CIPS
1% -3.09 -3.09
5% -2.85 -2.85
10% -273 -273

= Summary

Series: LGFCF

Date: 01/30/24 Time: 15:02
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIP3 Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Test results:

Statistic t-stat p-value
CIPS -0.89910 ==0.10
Truncated CIPS -0.89910 ==0.10
Critical values:
Level CIPS Trunc. CIPS
1% -2.568 -2.56
5% -2.33 -233
10% 221 -2.21
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LGFCE:6-11

= Summary

Series: LGFCE

Date: 01/30/24 Time: 15:08
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 37
Total obsemvations: 148

= CIPS Unit Root Tests

CIPS unit root test
MNull hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Deterministics: Constant and trend

= Summary

Series: LGFCE

Date: 01/30/24 Time: 15:06
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Mull hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults: Testresults:
Statistic t-stat p-value Statistic t-stat p-value
ClPs: -0.40089 ==0.10 CIPS -1.82204 ==0.10
Truncated CIPS: -0.40089 ==0.10 Truncated CIP& -1.82204 ==0.10
Critical values: Critical values:
Level CIPS Trunc. CIPS Level CIPS Trunc. CIPS
1% -3.00 -3.09 1% -2.56 -2.56
5% -285 -285 5% -2.33 -2.33
10% -2.73 -2.73 10% 221 221
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LEXPORT:7-11

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Series: LEXPORT

Date: 01/30/24 Time: 1510
Sample: 201304 2023Q1
Cross-sections: 4

Balanced observations: 37

Total observations: 148
Deterministics: Constant and trend

= CIPS Unit Root Tests

CIPS unit root test
Mull hypothesis: Unit root

= Summary

Series: LEXPORT

Date: 01/30/24 Time: 15:10
Sample: 201304 2023Q1
Cross-sections: 4
Balanced observations: 37
Total observations: 148
Deterministics: Constant

= CIPS UnitRoot Tests

CIPS unit root test
Mull hypothesis: Unit root

Testresults:

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults

Statistic t-stat p-value Statistic t-stat p-value
cIPs 130383 >=010 clPs: 055188 =010
Truncated CIPS: -1.30383 ==0.10 Truncated CIPS 055188 ==0.10
Critical values Critical values:
Level CIPS Trunc. CIPS Level CIPS Trunc. CIPS

1% -3.09 -3.09 1% -2.56 -2.56

5% -2.85 -2.85 5% -2.33 -2.33

10% 273 273 10% 221 221
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LIMPORT:8-11

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: LIMPORT

Date: 01/30/24 Time: 15:12

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 37

Total obsenvations: 148

Deterministics: Constant and trend

= CIPS UnitRoot Tests

CIP3 unit root test
Null hypothesis: Unit root

Testresuls:

Statistic t-stat pvalue

CIPS: -2.11117 ==0.10
Truncated CIPS: 211117 ==0.10

Critical values:

Level ClPs Trunc. CIPS
1% -3.09 -3.09
5% -2.85 -285
10% 273 -273

= summary

Panel unitroot tests with cross-sectional dependence: Pesaran - CIPS

Series: LIMPORT

Date: 01/30/24 Time: 15:12
Sample: 201304 202301
Cross-sections: 4
Balanced obsenvations: 37
Total observations: 148
Deterministics: Constant

= CIPS Unit Root Tests
CIPS unit root test
Null hypothesis: Unit root
Testresults:
Statistic t-stat pvalue
CIPS -0.91081 ==0.10
Truncated CIPS: -0.91081 ==0.10
Critical values:
Level ClPs Trunc. CIPS
1% -2.56 -256
5% -2.33 -233
10% 22 221
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D(LRGDP) :1-12

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLRGDP

Date: 01/29/24 Time: 13:32

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total observations: 144

Deterministics: Constant and trend

= CIPS Unit Root Tests

CIPS unit root test
MNull hypothesis: Unit root

Testresults

Statistic t-stat p-value

CIPS: -416292 =0.01
Truncated CIPS -416292 =0.01

Critical values

Level CIPS Trunc. CIPS
1% -3.09 -3.09
5% -2.85 -2.85
10% =273 -2.73

= Summary

= CIPS Unit Root Tests

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLRGDP

Date: 01/29/24 Time: 13:30

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total observations: 144

Deterministics: Constant

CIPS unitroot test
Null hypothesis: Unit root

Testresults

Statistic t-stat p-valug
CIPS: -4.05841 =0.01
Truncated CIPS: -4.05941 <0.01

Critical values:

Level CIPS Trunc. CIPS
1% -2.58 -2.56
5% -2.33 -2.33
10% -2.21 221
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= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLTF

Date: 01/30/24 Time: 15:37

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total observations: 144

Deterministics: Constant and trend

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Testresults:

Statistic t-stat p-value
clP3 -2.66730 ==0.10
Truncated CIPS -2.66730 ==0.10

Critical values:

Level CIPS Trunc. CIPS
1% -3.09 -3.09
5% -2.85 -2.85
10% -273 -273

D(LTF):2-12

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLTF

Date: 01/30/24 Time: 1535

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 38

Total observations: 144

Dreterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Testresults:

Statistic t-stat p-value
CIPs: -2.97069 =0.01
Truncated CIPS -2.97069 =0.01

Critical values:

Level CIPS Trunc. CIPS
1% -2.56 -2.56
5% -2.33 -2.33
10% 221 221
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D(LSH):3-12

= Summary

Series: DLSH

Date: 01/29/24 Time: 17:33
Sample: 201304 202301
Cross-sections: 4

Balanced abservations: 36

Total observations: 144
Deterministics: Constant and frend

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

= Summary

Series; DLSH

Date: 01120124 Time: 1731
Sample: 201304 202301
Cross-sections: 4
Balanced obsenations: 36
Total absenvations: 144
Deterministics: Congtant

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

= CIPS Unit Root Tests = CIPS Unit Root Tests
CIPS unit root test CIPS unitraot test
Null hypothesis: Unit root Null hypothesis: Unit root
Testresults: Testresults:
Statistic stat pvalug Statistic tslat palue
CPS: 420093 <001
Truncg{zg CIPS: i 23331 2331 Truncated CIPS: -420993 Bl
Critical values: Critical values:
Level CPS  Trunc CIPS Level CPS  Trunc. CIPS
1% -256 -256
;Z Sgg ggg 5 21 21
10% :2‘73 :2'73 10% 221 21
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D(LNI)4-12

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Series: DLNI

Date: 01/29/24 Time: 17:40
Sample: 201304 202301
Cross-sections: 4

Balanced observations: 36

Total observations: 144
Deterministics: Constant and trend

= CIPSUnitRoot Tests

CIPS unit root test
Mull hypothesis: Unit root

= Summary

Series: DLNI

Date: 01/29/24 Time: 17:39
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 36
Total observations: 144
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unitroot test
Mull hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults: Testresults
Statistic t-stat p-value Statistic t-stat p-value
CIPs -7.21992 =0.01 ClPs: -7.33390 =0.01
Truncated CIPS: -6.22108 =0.01 Truncated CIPS: -6.12285 <0.01
Critical values: Critical values
Level CIPS Trunc. CIPS Level CIPS Trunc. CIPS
1% -3.09 -3.09 1% -2.56 -2.56
5% -2.85 -2.85 9% -2.33 2.33
10% 273 273 0% 221 221
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220



G 438

D(LGFCF):5-12

= Summary

Panel unit root tests with cross-sectional dep
Series: DLGFCF

Date: 01/30/24 Time: 15:16

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total obsenvations: 144

Deterministics: Constant and trend

endence: Pesaran - CIPS

= CIPS Unit Root Tests
CIP3 unitroot test
Null hypothesis: Unit roat
Testresults
Statistic t-stat pvalue
CIPS: -5.36751 <0.01
Truncated CIPS: 511275 =0.01
Critical values:
Level CIPS  Trunc.CIPS
1% -3.09 -3.09
5% -2.85 -2.85
10% 273 -273

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLGFCF

Date: 01/30/24 Time: 15:15

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total observations: 144

Deterministics: Constant

= CIPS UnitRoot Tests
CIPS unit root test
MNull hypathesis: Unit raat
Testresults
Statistic tstat pvalue
CIPs: 538238 001
Truncated CIPS 503212 001
Critical values
Level CIPS  Trunc CIPS
1% -256 256
5% 23 23
10% 221 22
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D(LGFCE):6-12

= Summary

Panel unit root tests with cross-sectional depende
Series: DLGFCF

Date: 01/30/24 Time: 15:16

Sample: 201304 202301

Cross-sections: 4

Balanced obsemvations: 36

Total observations: 144

Deterministics: Constant and trend

nce: Pesaran - CIPS

= CIPS Unit Root Tests
CIPS unit root test
Null hypothesis: Unit root
Testresults:
Statistic t-stat p-value
CIPS: 5.36751 =0.01
Truncated CIPS: -5.11275 <0.01
Critical values
Level CIPS Trunc. CIPS
1% -3.08 -3.09
5% -2.85 -2.85
10% 273 273

= Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS
Series: DLGFCF

Date: 01/30/24 Time: 15:15

Sample: 201304 202301

Cross-sections: 4

Balanced observations: 36

Total observations: 144

Deterministics: Constant

= CIPS Unit Root Tests
CIPS unit root test
Null hypothesis: Unit root
Testresults:
Statistic t-stat p-value
CIPS: -5.38238 =0.01
Truncated CIPS: -5.03272 =0.01
Critical values:
Level CIPs Trunc. CIPS
1% -2.56 -2.56
5% 233 233
10% 221 221
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D(LEXPORT):7-12

Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Series: DLEXPORT

Date: 01/30/24 Time: 15:20
Sample: 201304 202301
Cross-sections: 4

Balanced obsemvations: 36

Total observations: 144
Deterministics: Constant and trend

CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

= Summary

Series: DLEXPORT

Date: 01/30/24 Time: 15:19
Sample: 201304 202301
Cross-sections: 4
Balanced observations: 36
Total observations: 144
Deterministics: Constant

= CIPS Unit Root Tests

CIPS unit root test
Null hypothesis: Unit root

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Testresults: Testresults:
Statistic t-stat p-valug Statistic t-stat p-value
CIPS: -4.57056 <0.01 CIPS -3.89661 =0.01
Truncated CIPS: -428292 <0.01 Truncated CIPS -3.59692 <0.01
Critical values: Critical values:
Level CIPS  Trunc.CIPS Level CIPS  Trunc. CIPS
1% -3.09 -3.08 1% -2.56 256
5% -2.85 -2.85 5% 233 23
10% 273 273 10% 221 221
EViwes.13 ziby ol 2 1 yiaall
D(LIMPORT):8-12
= Summary = Summary

Panel unit root tests with cross-sectional dependence: Pesaran - CIPS

Series: DLIMPORT

Date: 01/30/24 Time: 15:23
Sample: 201304 202301
Cross-sections: 4

Balanced observations: 36

Total observations: 144
Deterministics: Constant and trend

Series: DLIMPORT

Date: 01/30/24 Time: 15:22
Sample: 201304 2023Q1
Cross-secfions: 4
Balanced obsenvations: 36
Total obsenvations: 144
Deterministics: Constant

Panel unit roottests with cross-sectional dependence: Pesaran - CIPS

CIPS Unit Root Tests = CIP3 Unit Raot Tests
CIPS unit root test CIPS unit root test
Null hypothesis: Unit root Null hypothesis: Unit root
Testresults Testresults:
Statistic t-stat p-value Statistic tstat p-value
CIPS: -4.41799 =0.01 CIPS: -3.24081 =0.01
Truncated CIPS -4.37883 =0.01 Truncated CIPS: -3.24061 =0.01
Critical values: Critical values:
Level CIPs Trunc. CIPS Level CIPS  Twunc.CIPS
1% -3.08 -3.00 1% -2.56 258
5% -2.85 -2.85 5% -233 -233
10% 273 -273 10% 221 221
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13 Gl

VAR Lag Order Selection Criteria

Endogenous variables: LRGDP LTF LEH LMI LGFCF LGFCE LEXPORT LIMPORT
Exogenous variables: C

Date: 01/30/24 Time: 15:50

Sample: 201304 202301

Included observations: 128

Lag LoglL LR FPE AlC sC HQ
0 35.67684 MA 8.96e-11  -0.432451 -0.254199 -0.360026
1 1289286 2330930 7.60e-19 -19.02010 -17.41583*% -18.36827
2 1366.118 1332548 628e-19 -19.22059 -16.19031 -17.98937
3 1453188 1401290 451e-19 -1958106 1512477 -A7.77045
4 1595703  211.5462 1.40e-19 -20.80787 -14925535 -18.41785%
5 1659.293 86.44152 1.54e-19  -20.80145 -13.49312 -17.83204
] 1741.561  101.5499% 1.33e-19* -21.08689% -12.35255 -17.53803

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Quinn information criterion
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Hradl folS Lz
Pedroni L=/:1-14

AR Paramete Panel Specific 1-1-14
Pedroni test for cointegration
HO: No cointegration Number of panels = 4
Ha: ALL panels are cointegrated Number of periods = 31
Cointegrating vector: Panel specific
Panel means: Included Kernel: Bartlett
Time trend: Not included Lags: 6.00
AR parameter: Panel specific Augmented lags: 6

Statistic p-value

Modified Phillips-Perron t 2.4372 0.0074
Phillips-Perron t -2.2612 0.0119
Augmented Dickey-Fuller t -3.6853 0.0001
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AR parameter same —2—-1-14

Pedroni test for cointegration

H@: No cointegration
Ha: ALL panels are cointegrated

Number of panels = 4
Number of periods = 31

Cointegrating vector: Panel specific
Panel means: Included

Time trend: Not included
AR parameter: Same

Kernel : Bartlett
Lags: 6.00
Augmented lags: 6

Statistic p-value
Modified variance ratio -2.7251 0.0032
Modified Phillips-Perron t 1.6875 0.0458
Phillips-Perron t -2.3362 0.0097
Augmented Dickey-Fuller t -3.5886 0.0002

Stata.17 gty olr 2 el

Kao  L=/:2-14

Kao Residual Cointegration Test

Series: LRGDP LTF LEH LM LGFCF LGFCE LEXFPORT LIMPORT

Crate: 01/20/24 Time: 1552

Sample: 201304 2022301

Included observations: 152

rull Hypothesis: Mo cointegration

Trend assumption: Ro deterministic trend

U=ser-specified lag length: &

Mewey-WWest automatic pandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -3.225434 0.0006

Residual variance D0.001687

HAC variance O.oO00893

Augmented Dickey-Fuller Test Equation

Crependent Wariable: D{IRESIC)

Method: Least Sqguares

Crate: O1/200/24 Time: 15:52

Sample (adjusted): 2015C2 20223401

Included cbservations: 124 after adiustments

Wariable Coefficient =td. Error t-Statistic Prob.
RESIC-1) -0. 420096 o101888 -4 221254 O.0000

CH{RESID-13) -0.0058846 0. 108825 -D.0s81852 0.93251
CHRESID-23) 0040437 o 105109 O.ze5194 0. Foos
CHRESIDH-2)3) 0. 110287 o 102985 1. 0606505 02911
CH{RESIC-4)) 0. 388727 D.o0995380 2.899741 00002
CHRESIDC-5X) 0222448 0101262 2. 2044532 0.0Z294
CHRESID-53) 00156877 00965336 0175187 0o.8612

R-sguared 0.293446 Mean dependent var -0.001201

Adjusted R-sguared 0262459 = 0. dependent var 0. 0475 TF5

S.E. ofregression 0.040857 Akaike info criterion -3.502679

Sum squared resid 0. 195308 Schwarz criterion -3.343462

Log likelihood F24 1661 Hannmnan-Ciuinn criter. -2 428004

Curgin-WWatson stat 2020090
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demean 4ot Lei ~» Pedroni t=/:3-14

AR Paramete Panel Specific -1-3-14

Pedroni test for cointegration

Ho: No cointegration
Ha: ALL panels are cointegrated

Cointegrating vector: Panel specific

Panel means: Included
Time trend: Not included
AR parameter: Panel specific

Cross-sectional means removed

Number of panels
Number of periods

Kernel:
Lags:

Bartlett
6.00

Augmented lags: 6

31

Statistic p-value
Modified Phillips-Perron t 1.6729 0.0472
Phillips-Perron t -4.0455 0.0000
Augmented Dickey-Fuller t -3.3218 0.0004

AR parameter same —2-3-14

Pedroni test for cointegration

Ho: No cointegration
Ha: ALL panels are cointegrated

Cointegrating vector: Panel specific

Number of panels
Number of periods

Panel means: Included Kernel: Bartlett
Time trend: Not included Lags: 6.00
AR parameter: Same Augmented lags: 6
Cross-sectional means removed

Statistic p-value
Modified variance ratio -2.8689 0.0021
Modified Phillips-Perron t 0.9095 0.1815
Phillips-Perron t -3.2305 0.0006
Augmented Dickey-Fuller t -3.5964 0.0002

Stata. 17 gl ol el
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Dependent Variable: LRGDP

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 01/30024 Time: 16:03

Sample (adjusted): 201401 2023011

Periods included: 37

Cross-sections included: 4

Total panel (balanced) observations: 148

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Lang-run covariance estimates (Bartlett kernel, Mewey-West fixed

pandwidth)

Wariable Coefficient Std. Error t-Statistic Prob.

LTF 0.164488 0.071596 2297438 0.0231
LsSH 0.036680 0027103 1.353349 01782
LI -0.083877 0.023722 -3.535862 0.0006

LGFCF 0.026464 0.092436 0.28629G6 0.7751
LGFCE -0.460803 0.187085 -2 463071 0.0150
LEXPORT 0.587557 0102329 5741819 0.0000
LIMPORT 0.314335 0.092432 3400718 0.0009
R-squared 0.985266 Mean dependentwvar 11.73300
Adjusted R-squared 0.984180 3.D. dependent var 0469352
S.E. ofregression 0.053014 Sum squared resid 0477131
Lang-run variance 0.00¥308

EViwes.13 zoby ol 2 1 el

FMOLS ~3s¢ cutil Wy Lol :2=15 goell

Wald Test:
Equation: Untitled

Test Statistic Walue (=13 Frobakbility
F-statistic 184 8547 (F, 127 00000
Chi-sgquare 1292 983 7 00000

rull Hypothesis: C(1 3 =C(2)3=C( 32 )= CA ) =C (5 ) =6 y=C (7 =0
Full Hypothesis Summany:

rHormalized Restriction (= O} Walue =Std. Err.
Lol I ] O 1544588 O.0O7F 1596
02D O.O025580 O.0OZ271032
03D -0.08328377 0023722
Ll ] 0025454 00924326
(5 -0. 4502302 01870285
=y ] 0.5837557 0102229
CT Dy 0.214335 0.092432

Restrictions are linear in coefficients.

EViwes.13 zoby ol 2 1yl
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First-Stage Residuals Use ) b oo Ll dmall (sinall ole df 24, b:3-15

(Hetrogenous Long-Run Coefficient)

Dependent Variable: LRGDP

Method: Panel Fully Modified Least Squares (FMOLS)

Date: 01/23/25 Time: 09:52

Sample (adjusted) 201421 2023011

Periods included: 37

Cross-sections included: 4

Total panel (balanced) cbservations: 148

Panel method: Pooled estimation

Cointegrating equation deterministics: C

First-stage residuals use heterageneous long-run coefficients
Coefficient covariance computed using sandwich method
Long-run covariance estimates (Bartlett kernel, Mewey-West fixed

bandwidth)
Variable Coefficient Std. Error t-Statistic Prob.
LTF 0167629 0.0151328 11.07327 0.0000
LSH 0.025393 0.006184 4106123 0.0001
LMI -0.072380 0.006195 -11.68430 0.0000
LGFCF 0.012153 0.017488 0.694930 0.4883
LGFCE -0. 425726 0.028049 -11.18896 0.0000
LEXPORT 0.5853206 0.021201 27 60785 0.0000
LIMPORT 0298192 0.019725 1511724 0.0000
R-squared 09856565 Mean dependentwvar 11.73300
Adjusted R-squared 0.984608 S.0O. dependentwvar 0469352
S.E. of regression 0.058231 Sum squared resid 0464539
Long-run variance 0.000652
s L=/ 4-15
Wald Test:
Equation: Untitled
Test Statistic Value df Probability
F-statistic 3476.889 (7, 137) 0.0000
Chi-square 24338.23 T 0.0000
Mull Hypothesis: C(1)=C(2)=C(3)=C{4)=C{5)=C(3)=C(7 =0
Mull Hypothesis Summary:
Mormalized Restriction (= 0) Value Std. Err.
(1) 0167629 0.015138
C2) 0.025393 0.006184
C3) -0.072380 0.0061395
Ci4) 0.012152 0.017428
Ci(5) 0425726 0.0380448
(B} 0.585306 0.021201
(7 0.2958182 0.019725
Restrictions are linear in coefficients.
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Common Correlated Effects Mean Group stienl Gl ~3paddl ki it:5-15
(Ccemg)

Pesaran (28@6) Common Correlated Effects Mean Group estimator
All coefficients represent averages across groups (group variable: id)
Coefficient averages computed as unweighted means
Mean Group type estimation Number of obs = 152
CCEMG Wald chi2(3) = 132.87
Prob > chi2 = ©.0800
1rgdp Coefficient sStd. err. z P>|z| [95% conf. interval]
1tf .422712 -B619586 6.82 0.2ee -3812755 -5441486
1sh -8371516 .B352657 1.85 8.292 -.8319679 186271
Ini -.8880128 .B829737 -2.69 e.ea7 -.8138411 -.8821845
lgfcf -.8279441 -1521674 -8_.18 B8.854 -.3261867 .2782985
lgfce -.2178241 .3131153 -8.78 B8 .487 -.8315188 .3958785
lexport -2336781 -1585448 1.47 8.141 -.8778719 -5444122
limport -B824896 -1432634 8.58 8.565 -.1983@15 -3632888
lrgdp_avg -5318802 -B8238838 6.406 0.2ee .378558 .6932824
1t awvg -.3348474 -1298296 -2.57 e.el1e - .5885@87 -.8795861
1sh_awvg -.8545515 -B588654 -1.87 8.284 -.1542459 .8451429
Ini_awvg -.8114198 -Ba413364 -8._28 B8.782 -.8924377 .B69598
lgfcf_avg .8469148 .B668674 B.708 8.483 -.8841429 1779725
lgfce_awvg -3227588 - 3784623 a.87 8.384 -.4833341 1.848852
lexport_avg -182386 . 2268784 e.81 8.428 -.2687839 .6253959
limport_awvg -.218478 -1174743 -1.79 8.a73 -.4487234 .8197674
_cons 1.25165 2.778219 8.45 8.652 -4.193559 6.696858
Root Mean Squared Error (sigma): @.8167
Cross-section averaged regressors are marked by the suffix avg.

16 =l
Panel Vecm ~3u &

Panel Vecm 3u¢ & = :1-16
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Syl colakell Doies 2—16

System: WECTOR _ERROR_CORRECTION_ESTIMATES
Estirmation Method: Least Sqguares
Crate: O1/200/24 Time: 1622
Sample: 2015032 2022301
Included observations: 124
Total systerm (balanced) ocbservations 124
Coefficient Std. Error —-=tatistic ProbD.
L= i I ] -O. 1598248 D.0Z281232 -5.681073 o 000D
L2y —-O. 284950 oO.202982 -1.295977F D.16556
L= e 3y ] -0.5283705 O.Z218941 -2 122789 00026
) -0.0932972 0. 1289766 -0. 495199 0.6219
5y 0. 437109 0. 208997 2091459 00299
(S 0050222 0. 215090 0. 279990 0. 72032
Ty O.2F97FF T 0. 229495 1. 219097 02267
3y 0. 4032654 0211625 19054653 D0.06506
L= ] DO.55537FG68 D0.204354 2. TFT34315 o.007FS
10y D.O0O7F0354 0203109 0.345435 0. 7300
L= i i I ] —0. 24556532 0207119 -1. 572259 o.o09ss
(12 0418445 0. 204000 Z 051195 004328
CC13) 02251132 0.214919 104743230 0. 29832
1) 0005559 00715932 0079049 0.9372
15 0. 254225 0074315 2420912 00010
16D o.oss56528 0075289 1. ATFFEF1 0. 2427
L= i Il | 0153247 D.O7F3765 2280334 00254
18 -D0.032507 D.O0O7F5457F -1.075952 02541
{19y 0. 124759 O.080271 1.554219 0. 1244
{20y -0, 005911 D.023459 -0 175826 0285032
L i Iy ] -0.07F87T53=2 0022770 -2 402211 o.o1=ss
220 0022590 0021926 0. 7FO7F352 04816
(23D 0.0027Fa9s 00207932 0090866 0.9278
C24) 0047150 0029576 1.594225 o.1151
(25 0.0324545 0020111 1. 147260 0. 2550
26D 003193231 01390321 0229667 o.s120
L ey | DO.2257a2 DO 150550 1.512405 0.1329
=8 0. 484205 O 154284 2138405 Lo =
=0y 0. 5199232 D 152015 2209145 D.00Z0
(20N 0. 2207325 DO A7T4A4525 1. 8237754 o070
CC21) 0.212827T 01534232 2. 0328977 00450
(32D -0. 979764 0.224085 -32.0232167 0.003=24
(323D -1.0597F44 0. 275829 28196732 00052
C(324) -1. 282082 0. 274625 -2.689242 0. 0004
25 -1.139654 0346166 -2. 292219 o.0015
CZE) -0.8531152 0.359551 -2.ZF2 11447 00226
L= e ey | -0. 759493 0.3205588 -2, 484538 o011 52
(=28 -D.2FFEE132 DO 1557732 -2, 4032550 0O.01=7F
{29y -0.029511 O AT 7247 —-0. 223478 0O.8228
C40) -0. 417515 0. 148102 2819115 00052
Clad1 ) -0. 2638321 0. 147241 2470984 o.0158
Ca42) -0. 279440 01572432 -2.412080 o.0182
C43) -0. 295717 01532658 -1.924517F 00581
Ay O17Fs311 0. 1220321 14651197 O 14532
CAS ) D.027583 0. 126329 0215342 0.82738
G -D.057F013 o 115822 -0.578573 0. 5546
ATy -D. 0752582 0. 112607 -D. 571242 0. 5042
(A8 -0.051827 o 108858 -0 475103 06354
C49) -0. 2132197 o.110122 -1. 935724 00557
C(50)p -0.0F 1852 0014375 -4 993851 00000
Determinant residual covariance 0002045
Equation: DMLRGDP)} = CC1 30 LRGDP(-1)} + 1.12108970479*LTF{-1}) +
D.OF1AT7F22987A201*LSH-1) - 0. 2710575527 71 LII-1F +
0480509762251 *LGFCF(-1))- 5 87 700659959 L SGFCE(-1) -
222017042019 LEXPORT-1)) + 0. 8079201721965 LIMPORT(-1) +
280908529207 )+ C2PDMLRGDP-1)13) ~ S DLRGDP -2 + S04 )
*CHLRGDP-2)) + CSFDM{LRGDP-4)) + CG6 V"D LRGDP(-5)) +~ (T
*CHLRGDP-6)) + CEVWODMLTF-1 ) ~ SO DLTF-2 ~ SC10 DL TRF-20)
+ 11O TF(-4)}) + 127 DLTF(-5)) + CC12 DL TF(-G)) + 0 14)
*DHLSH-13) + CC15PFDILSHE-2)) ~ CO16 37 DILSH-3)) ~ SOOI 7T DL SHO
—43) +~ 18 DMLSH-SI) + CC1 9 DILSH-6)) + 203 DOLMNI—13) + C021)
=DMLMI—-2)3) +~ S22 D0LMNI-323) ~ S22 37 D0LMI(—2 3 +~ 2437 DM I-5 3 +~
C25 37 DILMNI-6)) + G263 DILGFCF-1)) + Cl2FTDILGFCF-2)) +~ C(28)
*CHMLLGFCF-2)) +~ C297DILGFCF-4)) + S0 DML GFRFCR -5 + C021)
*CHLGFCF-6)) +~ C{227D{LGFCE-1)) +~ S22V DILGFCE-2)) + Cl34)
*CHLGFCE-2)) +~ C287 OMLGFCE-4)) ~ C{26 7 DMLGFCE-S)) ~ CI27T )
*CHMLGFCE-G)) ~ SR8 OMLEXPORT (-1 + SRV D{LEXPORT(-2)3) +
ClAD @ DMLEXPORT(-2)}) + {41 7" ODHLEXPORTI(—4)) + Cla4Z2 7 DI(LEXPORTL
-5 + CAZ VT DLEXPORT-6)) + Crad4 )y D{LIMPORTI-13) + C{45)
*DHMLIMPORT-2)3) + CAEDLIMPORT-2)) + Cla47 P DILIMPORT(—4)) +
CAS P DILIMPORT(-5)3) + C493DMLIMPORT(-6)) + (50}
Obhsernvations: 154
R-sguared 0. 711537 Mean dependeaent var -0.010541
Adjusted R-sgquared 0520511 S. 0. dependaent wvar 00845328
S.E. of regression O.o05s522 Sum squared resid 02532526
Durbin-vWWwatson stat 2083858

EViwes.13 by ol 2 1 el
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17 gl

Panel Vecm z3u wfjtil Wy Las

Wald Test:
Systerm: vector_error__corraection__estimates
Test Statistic Walus ot Frobakbility
Chi-sguare 186 5951 50 o 0000
Full Hypothesis: 01 =2 y=C (3 3=C({A =S I=C{6 = 7 =1Z(
S=C(2y=C(10=C({1 1 =1 2= 1 2= 143=C(15)=Z(15
=TI T =18 =C (19 =C{(20 =21 = (22 3=C (23 =24
(25 )= (26 )= (27 =28 = (29 = (30 =C(31 =32
(3R =34 = EAS =36 =T (3T =38 =329 =40
=S4 = (A2 = (A3 =T (44— (A =T (AG = (AT =145
=49 y=C(50)=0
Full Hypothesis Summary:
FHormalized Restriction (= 0) Walue Std. Err.
1) -0 159328 00281323
L ey | -0 284959 0. 202932
03D -0.683705 0. 215941
Ll g Iy -0 093z972 018976565
(5 0. 437109 oO. 208997
(5 ) 0.O05022>2 o.215020
Ll ] 0.2F97F7F T 0. 229495
L= 0. 403264 0.211625
{9y 0558768 0204354
CC10) O0.O7F0364 02032109
C11) -0.345553 0207119
C12) 0. 418445 0. 204000
C13) 0. 2251132 0. 214919
CC14) oO.O05559 o.O0OF1593=
Ci15) 0. 254225 D0.O07F4315
C{15) o.Oo88558 00752829
{17y 0. 168247 0.0O7F3765
C{18) -0 082507 0075467
{19) 0.124759 00230271
{20y -0 005911 003323459
=21y -0.0F8T532 O0.0327F7F0
C(Z22) O 022590 0021925
Ci=Z3) O.O0Z27Fas O.0z20793=2
=24y 0. 047150 00295765
C0Z25) 0.034545 0.020111
C({Z6) 00321931 0.129031
C{27) 0. ZFZZ28792 O 150520
C(Z8) 0. 434205 0. 154254
C{=29) O0.51993= . 1620165
C{20) 0. 2207365 0. 174525
Ci21) 0. 212827 0153234232
22D -0.979754 0. 2324085
Ci33) -1. 059744 0.275829
C{34) -1. 382082 0374625
Z(35) -1. 139654 03451665
C(36) -0.831152 0.3259521
il = gy | -0.7F¥594932 0. 205638
C(28) -0.37E58132 0. 1557732
C{=9) -0.0z29511 O AFF247F
{40 ) -0 417515 0.148102
CiA41) -0.253831 0. 147241
{42) -0 3279440 0. 157243
Z(43) -0. 295717 0. 153658
C{44) 0178311 0. 122031
(A5 ) 00275833 0. 1253229
C(AG) -O.05F018 . 115822
L= A ] -0.0F5258 0. 1132507
Ci48) -0.051827F o.1o0s8858
{49) -0. 213197 o.1101=28
{50) -O.07F1858 0014375
Restrictions are linear in coefficients.
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18 &l

Autocorrelation LM Lz

WEC Residual Serial Correlation LM Tests

Date: O1/3024 Time: 1627
Sample: 201304 202301
Included observations: 124

Mull hypothesis: Mo serial correlation atlag h

Lag LRE* stat odf Prob. Rao F-stat odf Prob.
1 21.19640 G54 0.0722 1.299208 (64, 246.8) 0.0745
2 7565932 G54 0.1510 1.201467F (64, 246.8) 0.1547
3 66 44012 54 0.3929 1.0418732 (64, 346.8) 0.32982
4 51.04345 G 0.0738 1.296459 (54, 345.8) 00751
5 55.22911 54 07746 0.852974 (64, 245.8) 0.77ae1
5] 54 17298 G54 0.4704 1.002219 (64, 246.8) 0.4757

Mull hypothesis: Mo serial correlation at lags 1 to h

Lag LRE* stat odf Prob. Rao F-stat of Prob.
1 21.19640 G54 0.0722 1.299208 (64, 246.8) 0.0745
2 152.3239 128 00702 1.218240 (128, 380.5) o.07az
2 Z219.1136 192 00874 1.159579 (192, 343 1) o.1188
4 204 9868 256 0.0193 1.221049 (266, 289.2) 0.0496
5 263.8416 320 0.0459 1112606 (320, 229.9) 0.1942
5] 440 9200 284 0.0236 1.057076 (284, 168.4) 0.3425

*Edgeworth expansion corrected likelihood ratio statistic.

EViwes.13 zoby ol 1 el
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Heteroskedasiticity L/

WEC Residual Heteroskedasticity Tests (Levels and Squaresh

Drate: O1/30/24  Time: 16:28
Sample: 2013C4 202301
Included observations: 124

Jaoint test:

Chi-sq ot Prob.

AS5TS5 647 as2a o235

Individual components:

Prob.

Chi-sqg(as)

FProb.

Cependent R-s=sguared Fi{as.,25)
res1sraes O Fe6e739 0838766
resz2*resz oO.8692008 1.692260
res3*res= 0.2827549 1. 225022
res4-res4 o.6192223 0. 414350
res5raess 0. 924724 3 1332309
ress*resoc o.e207232 1. 1583227
resv*res7w 0.90=2495 2522779
ress8vress 0826771 1. 217530
resz2"raes 0861927 1. .59Z2490
res=2*res- O FeTOo10 O.=2z29302
res2*resz Q. FazZ092 o.gavFisaz
resA4<ras- 05517654 0O 314022
resd*ras> o.80z2383 1. 035728
resd4*res= Q. FOZ055 0504015
resbH5*res-1 0. F9F045 10071220
resS5raes2 0. 820998 1. 254359
res5*ras3 0.8235759 1. 298120
resS*res4 o.F1az221 05532449
resc~res- 0. FO0Z2413 0505024
resgcsraes2 O Fr5907 0883272
resgG*ress3 0812641 1. 105459
ress*res4 0. 444924 0. 204427
resgcéTraess 0. 902596 2 3632903
ress raes O 8192040 1. 154612
resvr*resz 02855154 1. 505023
resv*resz= 0.864222 1.6223858
ress raesd O FOG696 0614652
resrs rass 0. 826600 1. 216073
resv*resoc 0. 722099 O.FooSaz
ress*res- 0. 2801000 1025219
ressvraes2 o.s17518 1. 142856
res8*raes3 0. 8592376 1. 558972
ress*res4 O.8Faz220 0. 540425
ress2~resh 0.226514 1.215245
ressvraeso O FrFr&e1232 08834374
ress8*res7w o.8568192 1. 526579

F338
OG5 65
2872
9989
o009
3379
Ooas
2935
Og1F
TF325
S507F
SOo0o0
As12
B =Ry
szzg
2635
2311
aZ2Fo
as5¥F0
BFG632
007
Relulelul
SO0s0
3512
1209
osz29
as518
2948
. Sss4
R 2=F=du]
S BE29
1021
asz2s
2954
GBTFAag
B B bc 5

0000000000000 000000000400000000000

95 08134
AOF . F57F0
1026285

LREORROORCOOOQ0DORLORRERRRORONOOR0ODR

5647
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Inverse Roots of AR Characteristic Polynomial
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Dumitrescu Hurlin e/ o= o dodl 8l 051 dun)ys eilii

FPairwise Dumitrescu Hurlin Panel Causality Tests

Crate: 01/200/24 Time: 1645

Sample: 20132C4 202234001

Lags: &

rMull Hypothesis: wWi-=Stat. Fohar-Stat. Frob.
LTF doe=s not homogeneocusly cause LRGDRF 12 4705 2 40488 o.0O152
LRGDF doe=s not homogeneously cause LTF 4. 90250 -0 F5191 o 4521
LEH does not homogeneocusly cause LRGDPRF 12 99585 2 e2z392 O.0087F
LRGDF doe=s not homogeneocusly cause LSH 4 5858540 -0 FE5E820 04453
LI does mnot homogeneously cause LRGORFP 115101 2 00420 O.0450
LRGDF does mnot homogeneocusly causeae LRI 5. 25678 -0 145654 0. 8842
LGFCF does mnot homogeneously cause LRIGODP S5 TO11= -0 41915 o.6751
LRGDF does not homogeneocusly cause LGFCF 12 0272 2 21992 O 0264
LGFCE does not homogeneocusly cause LRGDOPF T 1493 O 42095 06738
LRGDF does not homogeneocusly cause LGFCTE A7 0565 4 21802 Z E-05
LEXPORT does not homogenseously cause LRGDP o.598708 0. 78967 O 4297
LRGDPF does not homogeneously cause LEEPORT 11. 8228 212881 o.03225
LIMPORT does not homogeneously cause LRGP 5.90187 008176 0923483
LRGDPF does not homogenseously cause LIMPORT o.087TavT 0.99374 O0.2203
LEH does not homogeneously cause LTF 0823269 1. 20484 o.1919
LTF does not homogeneously cause LSH 14 9028 3. 41955 O.0006
Lrdl does mnot homogeneously cause LTF 4. 22590 -1.00955 0.2127
LTF does mnot homogeneously cause LI =2.12095 0.59450 0.5522
LOSFCF does mnot homogeneously cause LTE 107517 1.691799 00906
LTF does mnot homogeneously cause LGFRFCR 5. 60775 -0 04094 0.95732
LOFCE does not homogeneously cause LTF 5. 41775 -0.53F327F o590
LTF does mnot homogeneocusly cause LGFRFCE T11.6651 2062286 002286
LEXPORT does mnot homogensously cause LTF 5.59022 -0.04200 0.9617F
LTF does not homogeneocusly cause LEXPORT F.585375 0.35371 0. 72356
LIMFPFORT does not homogensously cause LTF 5.20079 0.03959 o.9584
LTF does not homogeneocusly cause LIMPORT 101592 1. 44451 O.1485
Lrdl does not homogeneocusly cause LSH 227194 -1.20201 D.O7F05
LSH does not homogeneously causeae LI 13 2561 2 TFT3IGTT D.0062
LESFCF does not homogenseocusly cause LSH 15 5543 2.59548 D.0002
LEH doe=s not homogeneocusly cause LGFCF F.29857 0. 24726 O.8047F
LGFCE does not homogeneocusly cause LSESH 2. 29525 O Fos1s O . 4507F
LEH does not homogeneocusly cause LGFCE 101847 1. 45126 O.1457F
LEXFPORT does not homogeneocusly cause LSH S TFoOoO1&8 -0 419556 O.67F48
LEH does not homogeneocously cause LEXPORT 4. 2525153 -0.FF¥F359 O . 4=z92
LIMPORT does not homogeneocusly cause LSH F.e58947F O 410323 O.58156
LEH does not homogeneocusly cause LIMPORT 5 850142 -0 3FF3Z O Fo59
LGFCF does mnot homogeneously cause LRI 8 45853 O.732116 O 46547
LI does mnot homogeneously cause LIGFCFRF 13 7587 2 94226 O.0033
LGFCE does not homogeneocusly cause LRI 14 26575 3 15450 O.0016
LI does mnot homogeneously cause LGFCE O 08254 O 99160 O 3214
LEXFPORT does mnot homogeneously cause LI 5 44594 -0 10802 O 9140
LI does mnot homogeneously cause LEXKFPORT 5 67822 -0 42871 oO.&66581
LIMPORT does not homogeneously cause LRI O.Z2asz24 1.07646 02817
LI does not homogeneously cause LIMPORT 4 6566509 -0.851326 0.29456
LGFCE does not homogeneously cause LGFCF 12 6505 2. 47993 o.0121
LEGFCF does mnot homogenseously cause LGFCE F.21869 0. 25565 O.7Fag2
LEXPORT does not homogenseously cause LGFCF O 55856 1. 19006 02240
LGFCF does not homogenseously cause LEXKPORT 5. 44597 -0 10301 09140
LIMPFPORT does not homogenesously cause LGOGFCRF =2.95160 0.92685 0.z2422
LSOFCF does mnot homogeneously cause LIMPORT 10 5442 1.60126 o.1o0932
LEXPORT does mnot homogenseocusly cause LGFRFCE 1 7. 9952 4. FO962 2. E-06
LOSFCE does not homogeneously cause LEXPORT 10022828 T1.40919 o.1s528s
LIMFPFORT does not homogenesously cause LGOCFCE 106750 1.65521 o.o9ys
LOFCE does not homogeneously cause LIMPORT o.022281 0.956656 0.23228
LIMPORT does not homogensously cause LEXPO =2.22497 o.2s402 0.3767F
LEMPFPORT does mnot homogeneously cause LIMPOC 5236576 -0.561288 0. 5400
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