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Abstract

This study aimed to measure and analyze the impact of trade facilitation measures on
income distribution equity in developing countries. Trade facilitation measures were expressed
through a set of indicators, including Liner shipping connectivity index, Container port traffic
index, Quality of port infrastructure index, and Burden of customs procedure index. As for the
dependent variables representing income distribution equity, the Gini coefficient, per capita GDP
share, and per capita GDP share for the working population were used. The study sample
included 26 developing countries classified as lower-middle-income and upper-middle-income
countries according to the World Bank classification, during the time period 2007-2017. The
study utilized panel data methodology and estimated the economic models of the phenomenon
under study using the feasible generalized least squares (FGLS) method. The study concluded a
set of results, the most important of which were: high-quality port infrastructure has a positive
impact on fair income distribution, container port throughput has a significant positive impact on
income distribution by creating new job opportunities, promoting local businesses, and
generating additional tax revenues for the government. In general, trade facilitation measures
have a positive impact on income distribution equity in the countries under study.

Keywords: Trade facilitation measures, income distribution, middle-income developing
countries, Gini coefficient, income distribution equity.
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2 summary of Asia Pacific countries, (2017)," Implementation of the WTO Trade Facilitation Agreement", 18/01/2021,
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! World Trade Organization, "The Trade Facilitation Agreement: An overview", 26/04/2023, 7 :05.
https://www.wto.org/english/tratop_e/tradfa_e/tradfatheagreement_e.htm

2 Yean ; Tham Siew, (2017), "Trends towards reducing trade costs: Comparing multilateral and regional commitments in
Trade Facilitation", APEC STUDY CENTERS CONSORTIUM CONFERENCE 2017 PROCEEDINGS, Hanoi, Vietnam, pp 04-
07.
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https://ferdi.fr/dl/df-wCeNdTTncsda330UQ9IK56Wvr/ferdi-p296-implementing-the-trade-facilitation-agreement-estimates-of.pdf

Joadl 00 degaino Ao duawlys dualidl Joadl ob Jsudl 2395 e Bybonill pussss puslad )50 —_—


https://www.wto.org/english/thewto_e/acc_e/tjkddgsharktictfastatement.pdf
https://ferdi.fr/dl/df-wCeNdTTncsda33oUQ9K56Wvr/ferdi-p296-implementing-the-trade-facilitation-agreement-estimates-of.pdf

Ja all gyjoio dylaill pusi wlail sodlaoll (Y- ol Jmall

o S L L @l asT ke el s AW Jud el Bglize ol Sl
Rekaie [,y g V9 Ogdys ) Jom W 2 londl gt londl s OS] OF Oge iy dgms
S e sgmie (TFA) $londl s 231 o el 28 0T (OECD) 2ol (3LaV) Ol
0936 ST LS (gl mgdl pp 5SS Bl O seam e Y1 i ¥ STy L2l
G B b s e sdle obnnl) e Bauly Ao get mug st Blanl Jssg (Bl mss e
G Ll dr daas gl o) e de e g Sl e A3 Lis e AU L) (solasy) bl
LM (3LaB) Canall e 36l

oy e aaldl Ol Ol asp Bl ) el (TFA) sladl s 231 Jis (6350
ASTaysP cleW o b Ao gilly piall @120 OY Kl alld) 2edl) Jodle &zl (o gat]
Y Aol LS o) s 23U A0S a0 1S IS0 iz OF W9l e (S0 OS2
Sladl) ezt e ddly ASiadd Sl B3Ljs el g Y1 jlema V) e il Ol e Bald) Ol

O Gud fag deandl Jipy ¥ il ST 8 K B8 §)lomtdl s 231 Wil OF - 3
bl oS i o ) p Ggem o s 2801 Bhelld) iy b o)l ) a5 AUl
Ay B s o e 3 alal) oligel) Goly Y gl Ol & dold) jsladly doUd
et ) el e e Bl O 3 ©lesS deley Gl £ W olasles B Of Lasll)
& ) PO BBl SV e et f AU el ST OV ST K e e asTW S Y
b cp gl e eSh b xos 3 WTO &bl 5l dadais 0) Likeal] abogll 28U 5o 01
s3datlly aelsYly a5l AL Slgdl o Shadl sly (3 saeledl slaeYls aell Ol e ol il sl

. ABLbY

! David; Shark, (2015), aforementioned reference, PP 02-03.

Joadl 00 degaino Ao duawlys dualidl Joadl ob Jsudl 2395 e Bybonill pussss puslad )50 —_—



Ja all gyjoio dylaill pusi wlail sodlaoll (Y- ol Jmall

dd1 g1 A8 2
3 ) BB Lyl 1.2

s S a1l 3L Gyl (e i) UL
Slzly S ey ld dbe @ L DL ey Bie ax" Suslgl) 306U 1 JgW) Cyps
el okealy sV Al i) Sl) it sl By S ey 605
oo el @iy Al OSG (3 GeLell Sl o by S psk T g8 1 JW) Clypad)
Qs Sloadh) i de g Wsgu HSG L L dly L oF Bl Baal) Slansll e oilat o IO
Pl o e RS B 0S5 et colead il sy 1l Jaid
peily Cnlelazeld e (s dly a3 rSIYl Lokl Slpsle e waVly bl bl ga" W Gy
Slelr) sl ol Slsll e YL Ao U gl Sleht BT e daly 3L D e eladl (gl
)
a1 BB e o AN 2.2

oan g2y paaidl) (Soudly SUL eaid i) pladl e e sl Basly B aeenas £
e M ity Jpog il oty JULs cadplly dabosll 3yl Ly ol dabogl) i) Al s ol
sLeil 0B ¢ UL dmsl) 39 xSV @il sa bl Gud) O G (3L alall 5 (520 V) 3ylond) 20lai]
UL pltszl 33Le] Log Vg colhoally 3)mall 315y UL olllaslly gl GeSTV005 5 ooy Sy 3030
Aadisy 2 S Slidadl L 39 ASIY) ) jLas) e o () B 3 SO Lt Lade Ly 8350 M

Bl BB s (3 Lot gl labaroll 2o I 1Y) lonally 2o W) aagSKH) i ladailly Sl

e

! Resolution adopted by the Economic and Social Commission for Asia and the Pacific, (2016), "Framework Agreement on
Facilitation of Cross-border Paperless Trade in Asia and the Pacific", Economic and Social Commission for Asia and the
Pacific, United Nations Economic and Social Council, E/ESCAP/RES/72/4, P 04.
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;MEENA, "Single Window In Customs Clearance: International Best Practices Nad Lessons Learnt Overseas", National
Academy Of Customs, Excise And Customs, Faridabad, P 05.
https://nacin.gov.in/resources/file/downloads/56977646e542a.pdf
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! Subrata; Ghatak, (11995), "Introduction to Development Economics”, ROUTLEDGE, London and New York, 3rd edition, p36.
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! Subrata; Ghatak, (1995), aforementioned reference, pp 35-36.
https://handoutset.com/wp-content/uploads/2022/05/Introduction-to-Development-Economics-Subrata-Ghatak.pdf
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! Martin-Legendre, Juan. (2018). "The challenge of measuring poverty and inequality: A comparative analysis of the main
indicators". European Journal of Government and Economics. 7(1) . PP 24-43. DOI:10.17979/ejge.2018.7.1.4331 PP 35-36
2Tao, Y., Henry, K., Zou, Q. et al. (2014), ""Methods for measuring horizontal equity in health resource allocation: a
comparative study"'. Health Econ Rev 4, 10, P 04. https://doi.org/10.1186/s13561-014-0010-x
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! Martin-Legendre, Juan. (2018), aforementioned reference, P 39.

2 Nicholas Rohde, (2007), " Derivation of Theil’s Inequality Measure from Lorenz Curves", School of Economics, The
University of Queensland, Brisbane, Australia,P 02.
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https://handoutset.com/wp-content/uploads/2022/05/Introduction-to-Development-Economics-Subrata-Ghatak.pdf
https://hbs.unctad.org/world-seaborne-trade/
https://hbs.unctad.org/world-seaborne-trade/
https://inequalitytoolkit.org/intermon/public/guides/understanding_and_measuring_inequalities_fv.pdf
https://nacin.gov.in/resources/file/downloads/56977646e542a.pdf
https://tfig.unece.org/contents/single-window-concept.htm
https://tfig.unece.org/pdf_files/Indicators-for-Trade-Facilitation-ESCAP-OECD-Handbook.pdf
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https://unctad.org/publication/review-maritime-transport-2021
https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/survey-
income-and-housing-user-quide-australia/2019-20/summary-indicators-income-and-wealth-distribution

https://www.abs.gov.au/statistics/detailed-methodology-information/concepts-sources-methods/survey-income-and-
housing-user-guide-australia/2019-20/summary-indicators-income-and-wealth-distribution
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Source SS df MS Number of obs = 286
F(7, 278) = 5.23
Model 1864.86908 7 266.409869 Prob > F = 0.0000
Residual 14161.5841 278 50.94095 R-squared = 0.1164
Adj R-squared = 09.0941
Total 16026.4532 285 56.233169 Root MSE = 7.1373
gini Coef. Std. Err. t P>|t| [95% Conf. Interval]
1sci .01608913 .0302906 ©.53 ©.596 -.8435367 .0757193
ief .3592026 .0759816 4.73 ©.000 .2096302 .508775
gdpg .20857333 .1314129 1.57 ©.119 -.8529574 .4644241
gfcf 3.40e-12 2.87e-12 1.19 ©.237 -2.25e-12 9.05e-12
cpt -7.44e-88 7.35e-08 -1.81 ©.312 -2.19e-07 7.03e-08
gpi -1.17058 .8544534 -1.37 ©.172 -2.8526 .511441
bep -1.622095 1.117865 -1.45 ©.148 -3.82265 .5784597
_cons 29.51164 4.26915 6.91 ©.000 21.10767 37.9156
STATA16.0 Gfuﬁ CAZ}*J:)J*QJ‘
) U 3 g it 1(02)03) goukelt
Fixed-effects (within) regression Number of obs = 286
Group variable: code Number of groups = 26
R-sq: Obs per group:
within = ©.2085 min = 11
between = 0.0074 avg = 11.0
overall = @.81e@ max = 11
F(7,253) = 9.07
corr(u_i, Xb) = -0.4561 Prob > F = 0.0000
gini Coef. Std. Err. t P>|t| [95% Conf. Interval]
lsci -.1254461 .8234152 -5.36 6.000 -.1715597 -.8793326
ief .871918 .B8588595 1.44 8.152 -.0266685 .1705845
gdpg .0865469 .8337391 2.57 9.011 .0201017 .1529922
gfcf 2.44e-12 1.56e-12 1.56 9.121 -6.45e-13 5.52e-12
cpt -9.39%9e-808 5.27e-08 -1.78 ©.076 -1.98e-07 9.89%e-09
gpi .1700083 .3604106 ©.47 ©.638 -.539779 .8797955
bep .004071 .3873289 8.01 9.992 -.7587287 .7668706
_cons 408.77614 2.832244 14.40 ©.000 35.19836 46.35392
sigma_u 8.3543776
sigma_e 1.6216506
rho .9636902 (fraction of variance due to u_i)
F test that all u_i=e: F(25, 253) = 205.29 Prob > F = 9.0000

STATA16.0 Gﬁuﬁ Gﬂavﬁﬁ:)Jan\

Joadl (00 degaino Alls danlys duolill Joadl ob Jsadl 2395 e Bybonill pussss puslad )50



dalfol|

A gl U s i 10343y 3okl

Random-effects GLS regression Number of obs = 286
Group variable: code Number of groups = 26
R-sq: Obs per group:
within = 0.1992 min = 11
between = 0.0081 avg = 11.0
overall = @.e11e max = 11
Wald chi2(6) = .
corr(u_i, X) = @ (assumed) Prob > chiz = .
gini Coef. Std. Err. z P>|z] [95% Conf. Interval]
1sci -.113841 .82267 -5.02 0.000 -.1582734 -.0694087
ief .0626308 .8485365 1.29 9.197 -.832499 .1577687
gdpg .0908195  .8337559 2.69 0.007 .0246593 .1569798
gfcf 1.64e-12 1.58e-12 1.9 0.276 -1.31e-12 4.59e-12
cpt -6.47e-08 5.03e-08 -1.29 9.198 -1.63e-07 3.39e-08
gpi .8764134 .3581154 .21 9.831 -.6254798 .7783066
bcp .0484727 .3865805 0.13 0.9%60 -.7092112 .8061565
_cons 41.01325 3.178571 12.9¢ ©.000 34.78336 47.24313
sigma_u 7.9525132
sigma_e 1.6216506
rho .960078  (fraction of variance due to u_i)
STATA16.0 @Uﬁ Cd\r_j"u :)-L.MJ\
Ologn L) il (043 ekl
Test: Ho: difference in coefficients not systematic
chi2(5) = (b-B)'[(V_b-Vv_B)"(-1)](b-B)
= 6.29
Prob>chiz2 = ©.2790

STATA16.0 gsbiy lr s : el

Ao gl ablial) Gy o Bladl Doyl jlast wits 1(05)03) gouked!
Pesaran's test of cross sectional independence = 3.438, Pr = 0.0006

Average absolute value of the off-diagonal elements = 0.443

STATA16.0 @Uﬁ CJ\?,J?’M :;-\»AJ\
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Lagrange Multiplier LM Test = 2.52e+84 P-Value > Chi2(25) ©.eeee
Likelihood Ratio LR Test = 160.9764 P-Value > Chi2(25) ©.000e
Wald Test = 8.37e+85 P-Value > Chi2(26) ©.0000

STATA16.0 zsby <lrpos - yaaall

(Bl (G153 Bl et s (0703 ekl

Wooldridge test for autocorrelation in panel data
H&: no first-order autocorrelation
F( 1, 25) = 28.768
Prob > F = ©.0000

STATA16.0 GAU}Q Sl Fee :)W\

FGLS 7@,!9 3\]4..»\}; cs}a.ﬂ\ PIRvi] cﬁ\.‘:}(OS)(‘:’) &’9\45\

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares

Panels:

heteroskedastic with cross-sectional correlation

Correlation: panel-specific AR(1)

Estimated covariances = 351 Number of obs = 286
Estimated autocorrelations = 26 Number of groups = 26
Estimated coefficients = 7 Time periods = 11
Wald chi2(e) = 424.01

Prob > chi2 = 0.0000

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

lsci .09023078 .0228617 0.1 0.920 -.8425003 .847116

ief .1273557 .B834806 3.66 0.000 .8591372 .1955742

gdpg .1668328  .0209491 7.96 ©.000 .1257734 .2078922

gfcf 4.44e-11 5.84e-12 7.62 0.000 3.30e-11 5.59%e-11

cpt -1.42e-06 1.40e-07 -10.11 0.000 -1.69e-06 -1.14e-06

gpi 3.562492 .38908776 11.53 0.000 2.956711 4.168273

bep -2.404538 .2936161 -8.19 ©.e00 -2.980015 -1.829061

_cons 32.1358 2.641188 12.17 0.000 26.95916 37.31243

STATA16.0 @Uﬁ CJ\?,J?’M :;-\»AJ\

Joadl (00 degaino Alls danlys duolill Joadl ob Jsadl 2395 e Bybonill pussss puslad )50



dalfol|

.(GDPpC) Jlxl Jowedt mildl oo 3,801 i 1 W) Z3gad) =2

el p3ged) s il 1(09)03y goeledt

Source SS df MS Number of obs = 286
F(7, 278) = 9.12

Model 1.7699e+09 7 244268932 Prob > F = 0.0000
Residual 7.4474e+89 278 26789328.6 R-squared = 8.1867
Adj R-squared = 0.1662

Total 9.1573e+09 285 32130932.8 Root MSE = 5175.8
gdppc Coef. Std. Err. t P>|t] [95% Conf. Interval]
1sci 119.428 21.96619 5.44 0.000 76.18679 162.6692
ief 240.5867 55.10855 4.37 0.000 132.1194 349.054
gdpg -354.2833 95.29835 -3.72 0.000 -541.8813 -166.6852
gfcf 4.75e-09 2.88e-09 2.28 8.6823 6.49e-10 8.84e-09
cpt -.0001704 .0080533 -3.20 8.682 -.8002753 - .8088655
gpi 1188.357 619.6348 1.92 8.856 -31.41522 2488.129
bcp -2801.626 810.6562 -3.46 8.001 -4397.431 -1285.822
_cons 2423.382 3095.914 0.78 8.434 -3671.029 8517.794

STATAL6.0 zsly Sl s : yeaal)

Anll B miges g il (1063 Golel

Fixed-effects (within) regression Number of obs = 286
Group wariable: code Number of groups = 26

R-=q: Obs per group:
within = @.8827 min = 11
between = @.6619 avg = 11.6
overall = @.8065 max = 11
F(7,253) = 54_82
corr{u_i, Xb) = -8.4892 Prob > F = 0. 0000
gdppc Coef. Std. Err. t P>t [95% Conf. Interwal]
lsci 79 .86bb62 11.19564 7 .86 2. 000 37¥.8181 181.1152
ief 151.2883 23 .93525 b.32 2. 000 184 .1586 198.426
gdpg 42 .0F252 16.13186 2.61 a.910 18.30269 73.84236
gfcf 2.15e-11 F.48e-16 2.a3 @.977F -1.45e-@9 1.49e-09
cpt s - 2R 252 1.67 a.e97 -7 .64e-06 - 222916
qpi 720.7913 172.3252 4.18 @ .3 381.4167 1868 .166
bep 148 . 8864 185.1957 B.88 @.425 -216.6412 512.8621
_cons -2716.196 1354.197 -2.81 a.846 -5383.131 -49 . 2608

sigma u 65394837
sigma_e 775 .36895

rha -98613669 (fraction of wariance due to u_1i}

F test that all u_i=8: F(25, 253) = 485.39 Prob > F = O.0000

STATA16.0 Gﬁuﬁ Gﬂzvﬁﬁ:)idad\
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Random-effects GLS regression Number of obs = 286

Group variable: code Number of groups = 26
R-sq: Obs per group:

within = @.6016 min = 11

between = 0.0027 avg = 11.0

overall = 0.68683 max = 11

Wald chi2(6) = .

corr(u_i, X) = @ (assumed) Prob > chi2 = .

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

lsci 76.85739 11.22158 6.78 0.000 54.8635 98.85128

ief 157.7665 24.010802 6.57 0.000 116.7077 204.8253

gdpg 38.85455 16.45914 2.36 0.018 6.595229 71.11386

gfcf 5.14e-10 7.47e-10 0.69 0.491 -9.50e-10 1.98e-09

cpt .B8000236 .0000251 0.94 0.345 -.8008255 .0oe727

gpi 748.3644 175.1786 4.27 0.000 405.0285 1091.7e8

bep 185.7488 188.7122 .56 8.575 -264.1282 475.6179

_cons -2866.486 1728.065 -1.66 0.897 -6253.431 520.459

sigma_u 5294.2498
sigma_e 775.36895
rho .979@0136  (fraction of variance due to u_i)
STATA16.0 Gfgﬁ Cﬂzvﬁﬁ:)Jwad\
Oloiga L) il :(12)9.@ ool

Test: Ho: difference in coefficients not systematic

chi2(5) = (b-B)"[(V_b-v_B)"~(-1)](b-B)
= 8.92
Prob>chi2 = 8.1124

STATA16.0 GfU;gCthﬁJ:)J«ad\

o ) bl Sgiums Jo B1odl Byl jlal il ((13)03) oekell
Pesaran's test of cross sectional independence = 11.231, Pr = ©.0000
Average absolute value of the off-diagonal elements = 9.436

STATA16.0 GfU;gCthﬁJ:)J«ad\
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Ho: Panel Homoscedasticity - Ha: Panel Groupwise Heteroscedasticity

- Lagrange Multiplier LM Test
- Likelihood Ratio LR Test

- Wald Test

2.96e+04
187.5424
9.17e+05

P-Value > Chiz(25) ©.eeee
P-Value > Chi2(25) ©.0000
P-Value > Chi2(26) ©.eeee

Sﬁf[\frf&lfi()zgﬂqu)h{f&ﬁ:)Juad\

(Sl 13 P et @ (1503 Goulel

Wooldridge test for autocorrelation in panel data
H&: no first-order autocorrelation
64.843

e.0000

STATA16.0 gebiy lr s : el

F(

1,

25) =
Prob > F =

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: panel-specific AR(1)
Estimated covariances = 351 Number of obs = 286
Estimated autocorrelations = 26 Number of groups = 26
Estimated coefficients = 7 Time periods = 11
Wald chi2(e) = 153.85
Prob > chi2 0.0000
gdppc Coef. Std. Err. z P>|z| [95% Conf. Interval]
1sci 47.22035 8.174652 5.78 ©.000 31.19833 63.24238
ief 56.94145 15.75467 3.61 0.000 26.06287 87.82003
gdpg 53.73959 8.78902 6.11 0.000 36.51342 70.96575
gfcf 4.36e-09 8.49e-10 5.13 ©.000 2.69e-09 6.02e-09
cpt -.0001432 .0000212 -6.75 0.000 -.0001848 -.0001016
gpi 422.7466 127.9667 3.30 9.801 171.9365 673.5567
bep -63.5643 173.3915 -8.37 0.714 -483.4053 276.2767
_cons 7475.939 901.1521 8.30 0.000 5709.713 9242.165
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Source sS df MS Number of obs = 286
F(7, 278) 7.40

Model 8.02064e+09 7 1.1458e+09 Prob > F 0.0000
Residual 4.3042e+10 278 154826555 R-squared 9.1571
Adj R-squared = ©.1358

Total 5.1062e+10 285 179165545 Root MSE = 12443
gdpppe Coef. Std. Err. t P>|t] [95% Conf. Interval]
1sci 222.3718 52.80761 4.21 0.000 118.4183 326.3254
ief 210.8265 132.464 1.59 ©.113 -49,9333 471.5863
gdpg -834.5274 229.1011 -3.64 0.000 -1285.521 -383.5341
gfcf 9.73e-09 5.80e-09 1.95 ©.653 -1.16e-10 1.96e-08
cpt -.808083942 .0001281 -3.88 ©.002 - . 0006464 -.0080142
gpi 2983.589 1489.627 2.86 0.846 51.12739 5915.891
bcp -4342.782 1948.85 -2.23  0.027 -8179.16  -506.4037
_cons 20005.27 7442 .762 2.69 0.008 5354.059 34656.48

STATA16.0 G::AUJ.; Sl P :JW\
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Fixed-effects (within) regression Number of obs = 286
Group wvariable: code Number of groups = 26
R-sq: Obs per group:
within = @.a7a4a min = 11
between = O.0064 avg = 11.8
overall = @.8822 max = 11
F(7,253) = 32.62
corr{u_i, Xb) -B.4590 Prab > F = Q. DD
gdpppe Coef. std. Err. t P>t [95% Conf. Interwval]
lsci 127 .8174 25.2253 S.84 2. 000 F¥.33905 176.6957F
ief 165.5882 53.92938 3.87 9.2 59 .38048 271.7959
gdpg 75.9656 36.34T727T 2.9 a.a38 4.383843 147 .5473
gfcf B.39e-18 1.69e-89 a.50 a@.619 -2 .48e-99 4 .16e -89
cpt - D250 S - BOaS6E 1.87 @.288 - . 0513 - RLT 2
qpi 1581.114 3BB.272 3.87 B . e F36.4569 2265.771
bep 592.1562 417 .2712 1.42 @.157 -229.6113 1413 .924
_cons F151.769 3851.19 2.349 a.02a 1142 . 882 13166 .74
sigma_u 152603 .942
sigma_e 1747 .0117
rho -98696885 (fraction of wariance due to u_i)
F test that all u_i=-68: F{25, 253) = 553.98 Prob > F = O.0000

STATAL6.0 zsly Sl s : ybaaal)
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Random-effects GLS regression Number of obs = 286

Group variable: code Number of groups = 26
R-sq: Obs per group:

within = 0.4734 min = 11

between = ©.0053 avg = 11.0

overall = 0.0014 max = 11

Wald chi2(7) = 214.07

corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000

gdpppe Coef.  Std. Err.

2]
o
W
3]

[95% Conf. Interval]

1sci 121.7752  25.22915
ief 176.0447 53.97566
gdpg 69.87771  36.92085
gfcf 1.77e-809 1.68e-09
cpt .0000255 .0000564
gpi 1557.706  393.1444
bcp 516.4152  423,3869
_cons 6928.372  3991.157

.000 72.32701 171.2235
.001 70.2543 281.835
.058 -2.485813 142.2412
.292 -1.52e-09 5.06e-069
.651 -.000085 .000136
.000 787.1575 2328.255
.223 -313.4078 1346.238
.083 -894.1518 14750.9
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sigma u 12816.966
sigma_e 1747.0117
rho .98175993  (fraction of variance due to u_i)

STATA16.0 GAU}Q Sl P L]t
Olowga jla) wils (2008 ekl

Test: Ho: difference in coefficients not systematic

(03

chi2(5) = (b-B)'[(V_b-V_B)~(-1)1(b-B)
= 3.51
Prob>chi2 = 0.6218

STATA16.0 @Uﬁ Q\zjﬁu :)-\—AJ\
A ) abliedl (S Jo Bad) by jla il 1(21)0By goekel)
Pesaran's test of cross sectional independence = 12.462, Pr = ©.0000

Average absolute value of the off-diagonal elements = 8.479
STATA16.0 @Uﬁ CJ\?,J?’M :;-\»AJ\
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Ho: Panel Homoscedasticity - Ha: Panel Groupwise Heteroscedasticity

- Lagrange Multiplier LM Test = 2.37e+04 P-Value > Chi2(25) o.eeee
- Likelihood Ratio LR Test = 175.6460 P-Value > Chi2(25) ©.eeee
- Wald Test = 1.77e+06 P-Value > Chi2(26) ©.e008

Sﬁf[\frf&lfi()zgﬂqu)h{f&ﬁ:)Juad\

(Sl (13 DL et il 1(23)03) kel
Wooldridge test for autocorrelation in panel data
H@: no first-order autocorrelation
F( 1, 25) = 49.105
Prob > F 0.0000
STATA16.0 Gfgﬁ CﬂzvﬁA:)Jwad\

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

Panels: heteroskedastic with cross-sectional correlation
Correlation: common AR(1) coefficient for all panels (©.8622)

Estimated covariances = 351 Number of obs = 286
Estimated autocorrelations = 1 Number of groups = 26
Estimated coefficients = 7 Time periods = 11
Wald chi2(e) = 236.58

Prob > chi2 = 0.0000

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

1sci 102.2961  11.39447 8.98
ief 72.08407  27.33915 2.64
gdpg 78.55129  17.09304 4.60
gfcf 5.64e-09 8.85e-10 6.37
cpt | -.0002229  .000027  -8.26
gpi 1387.861  283.7277 4.89
bcp | -634.0062 325.9896  -1.94
_cons 20083.52 1699.131  11.82

. 000 79.96331 124.6288
.008 18.50033 125.6678
.000 45.04954 112.@53
.000 3.96e-09 7.37e-09
.000 -.0002758 -.00017
. 000 831.7652 1943.957
.052 -1272.934 4.921684
. 000 16753.28 23413.75
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