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Abstract

The trade relations between China and the Arab countries are experiencing
rapid and sustained growth, reflecting a strategic shift in the global economic
landscape, as this remarkable development in the volume and diversity of trade
has opened new horizons for economic cooperation and created promising
investment opportunities for both parties.

This study aimed to analyze the determinants of trade exchange between
China and Arab countries using the gravity model for the period 1990-2022.
The research sought to understand the impact of traditional economic variables
such as GDP, population, and distance, alongside modern variables like
exchange rates and the volume of Chinese foreign direct investment in Arab
countries. The study was distinguished by including two dummy variables
representing trade agreements and joining the Belt and Road Initiative. The
research was divided into two models: the first focusing on trade relations
between China and North African Arab countries, and the second on relations
with Middle Eastern Arab countries.

The results of the study revealed a strong positive impact of GDP and
population on the volume of trade exchange in both models, confirming the
importance of economic and market size in enhancing trade relations. The
findings also showed a varied effect of geographical distance, with its impact
being less severe than expected in traditional models, indicating improvements
in transportation and communication. Chinese foreign direct investment
emerged as a significant factor in promoting trade, especially in Middle Eastern
countries. The study also demonstrated a notable positive effect of joining the
Belt and Road Initiative on trade volume, affirming the importance of this
initiative in shaping future economic relations between China and Arab
countries.

Keywords: China-Arab Trade, Gravity Model, Belt and Road Initiative,

Foreign Direct Investment, Economic Integration.
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1 Pesaran, M. H., & Zhou, Q, Estimation of time-invariant effects in static panel data models, Econometric
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Quality & Quantity, 2019, p. 1051-1074.
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! Amini, Shahram & Delgado, Michael & Henderson, Daniel & Parmeter, Christopher. Fixed vs Random:
The Hausman Test Four Decades Later, Advances in Econometrics, 2012, p.p. 4-5.
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! Kirchgissner G. and Wolters J. "Introduction to Modern Time Series Analysis'", SPRINGER-Verlag,
Berlin Heidelberg, 2007, p.p. 13-14.

2 Dickey D. and Fuller W 'The likelihood Ratio Statistics for Autoregressive Time Series With a unit
Root", Econometrica, n49, 1981, p .1057-1072.
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! Christine Lim and Michael McAleer«Cointegration Analysis of Quarterly Tourism Demand by Hong
Kong and Singapore for Australia,» Applied Economics, vol. 33, no. 12, 2001, p. 1599-1619.

2 Engle, R.F. Autoregressive Conditional Heteroscedasticity with Estimates of the Variance of United
Kingdom Inflation. Econometrica, 1982, p 987-1007.

- 227 -



O bl oLl e 8 531 ol sall LB 5 6 Jlesiasly dedbad) Lt yull 2 ) IV fuzdll
2022—- 1990 3 il Y dy all J gl g !

AYt=pu+ A1 + &

(PEDRONI )3 2241 oSl .7
pdszd a5la~) 3151 5» (Pedroni Cointegration Test) oy ute & el JalS jLes|
SUL 23U Bl (3 83date B ) ol e Qe b i) 5 wdle Sla 08 13 Le i
0558 sy Ol 2 & gt 8 or LV s s & (panel data). 2ol
Mg el g 8 adl S s oy dytond] Laldoiaan) oS8 5 LYl e B8 past o

ol p & i ol s g pde 8 Bl o) -

o) S e WSS s g ) et s oY) B ) s, 03] -

F o) 8 go ] e Al Jlot) Olebas] dr (19 e Ll e

D2y bl ol Jess (Within-dimension statistics): i) aadl ©leba~| -
Panel ADF-5 «Panel PP-Statistic «Panel rho-Statistic <Panel v-Statistic
Statistic.

Doty ol &N Less (Between-dimension statistics): s dadl Olla~] -
Group ADF-Statistic. s «Group PP-Statistic «Group rho-Statistic

Ban ) el B i adleal) G sl lslas Yl ads ol o -

G gl UL 3 el oDl

! Pedroni, P. Critical Values for Cointegration Tests in Heterogeneous Panels with Multiple Regressors.
_Oxford Bulletin of Economics and Statistics_, 1999, p.p. 653-670.
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! Shahriar, Saleh & Qian, Lu & Kea, Sokvibol & Muhammad Abdullahi, Nazir, The Gravity Model of Trade:
A Theoretical Perspective, Review of innovation and competitiveness, 2019, p.p 27-28.
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I Santos Silva, J. M. C., & Tenreyro, S. The log of gravity, The Review of Economics and Statistics, 2006, p.
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\....5,")3\ J\.é"’ J)} CJ}C CJ\ﬁi:l ghg-\ b\.:.’a')‘g\ 33}6-.4-6 (12) V:U J).\z

Ll TRADE_VOLUME GDPCAP_O GDPCAP_D DISTCAP

TRADE_VOLUME 1

POP_O 0.593657 1

POP_D 0.691822 0.17855 1

GDPCAP_O 0.641453 0.884732 0.181795 1

GDPCAP_D -0.025605 0.107191 -0.065187 0.163231 1

GDP_O 0.638535 0.879652 0.181065 0.999802 0.165367 1

GDP_D 0.018141 0.111659 -0.021533 0.168521 -0.006114 0.17065 1

FDLIT 0.792663 0.4447308 0.424879 0.508496 -0.029398 0.507116 -0.010368 1

ERIT 0.367478 0.281942 0.129908 0.290209 0.042745 0.28969 -0.033293 0.733823 1

DISTCAP -0.339527 0.005902 -0.591414 0.0065332 -0.128409 0.006348 -0.047761 -0.177498 0.164896 1

OBOR 0.376770 0.587881 0.292261 0.638823 0.572219 0.604181 0.292475 0.341008 0.273278 0.055143

1

FTA 0.544771 0.222453 -0.256325 0.358177 -0.051187 0.260830 0.029032 0.057371 0.042943 0.072653
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LOG(TRADE_VOLUME, = B, + B; LOG(GDO_O)+ B,
LOGGDP_Dy+ B; LOGPOP_D)+ B, LOGPOP_O)+ B;

LOGER_ITy+ Bs FDI_IT+ B, FTA+Bs OBOR+ ¢,
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P—value F-stat

4.43158 4. 376208

3.273350 5.595883

1.0201167 45.76113

EVIEWS il J5 0 cmUlslasl o 1yl
7355 o eVl 235l Of Jsd v HO Jsd 0B oDl Jgad) (3 oo gl il I3 e
il U e Ja ST ailene ol dedbran B Sl OF on HO? U5 5 ¢ IS eilondl
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Al saaze Jast b5l At 3 gy giny S ((VIF) (ald) poeiss Jales o3 o jLas V) dezny
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Variable

Coefficient

Uncentered VIF

Centered VIF

LOG(GDP D)

0.002430

4.319913

3.037938

LOG(GDP O)

0.022058

2.739461

7.602191

LOG(POP D)

0.036317

1.895771

7.056629

LOG(POP O)

6.807305

1.474780

2.962641

LOG(ER IT)

0.008595

3.295681

2.192021

FDI IT

1.16E-09

1.589574

1.389506

FTA

0.116194

9.154580

2.292287

OBOR

0.011131

2.050150

1.685194

C

1148.098

7.953509

N/A

EVIEWS zb ; dds o e Ulslasl e 1 pall

s s (3 o FI25 FI1 oo SO VIF o3 0f el (VIF) colidl o oSlilas S
(UL sda (3 Ol ) oy saadll ) L3V g L)l 2lSCi s g g pie U] i (10 e 8
Lo sl i 090 ) ki e dezniw als

WO 73 50l Wt Sl ylas1. 3

13 Al 3 bolaasl @ ) 5 gad) i ol L) e

)yl O e DUy § JY1 £ g AdE o

(Pooled & z2ll ol #3458 tadkse 230 BN ) gl oot o L1 J g

. (Random g\ sl Nl z>5 « (Fixed Effects Modely! Il z2s 5 Model)
Bl s rall ol M 3L b plisaal IS Wbdl 2346 28 o coEffects Model)

S 2358 ) 25 sl i W) (3 Bl Sl ) ek B ks i »5ad ((OLS)

Uizl oz (DVOLS) 4 ) ol il s slazeVL 6 pall wla M 33 b aliszaly gz (el
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S ) Sl M i oy puidl) b et il (15) @By J g

il sl ol ST
(Random Effect)

1 o Sl

(Fixed Eftect)

4 ad) bl
(Pooled,

Csrm/ﬁ;,—m

0.263460***
(5.628)

0.227910%**
(4.623y

0.460980***
(9.325)

LOG(GDP_D)

0.991837***
(7.286y

1.247132%**
(8.397,

0.746996***
(3.644

LOG(GDP_O)

0.464599***
4.125y

0.071654***
0.376y

0.431550%**
(7.217,

LOG(POP_D)

0.784959
0.306y

~1.260932
(-0.483)

1.754870
0.436y

LOG(POP_0)

-0.088703**
(-2.176

~0.350819*
(-3.784)

~0.030609*
-1.651,

LOG(ER_it)

~0.08E-06
-0.122,

2.005847***
0.590y

0.000228***
4.824)

FDI it

4.767125%*
(18.528,

5.340258%***
(15.666)

5.331822%**
(15.392)

FTA

-0.564493%
(-5.359)

~0.530000
(-5.024,

-0.772040***
(-4.682)

OBOR

~31.66565
(-0.952,

5.155884***
0.152y

~43.81630
(-0.838,

C

0.917041

0.947191

0.864330

R squared

0.914721

0.944152

0.860535

Adjusted R_squared

395.1872

311.6422

227.7566

F-statistic

0.00000

0.00000

0.00000

Prob(F-statistic)

0.834699

0.979960

0.447052

DW

295

295

295
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Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Test Summary Chi-Sq. Statistic  Chi-Sq. df. Prob.

Cross-section random 329.851702 8 0.0000

Eviews- iz, ol 2 il

Lads Ll (D05 % sine (s s2s oo 3T ( Hausman Test ) et alaz| 2ad OF W o
£358) Al 2o 8 U585 (i) o ) sl S 558y paall s 5 2 (1) ) oldn
(eI g a5
Sl e e (5 A W) 38y ST il 2358 o Aol ol
LAl b et s ((17) o8y J g
Redundant Fixed Effects Tests

Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 41.231463 (8,278) 0.0000
Cross-section Chi-square 230.781399 8 0.0000

Eviews— a2, ol 2 @ el

SULL O 23 sadl ga ol SN 2358 O ez oUsl Jpad) @ szl el IS g
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DW> R? Lusdl belas oo 18T e 0972101 sty oy s
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o i s JWly 0.01 xS 60 Prob (F- statistic) of s vyl =3 sal) 2l

el D n J 55 Qg cala Y1 & sially Canay JSS7 15 50l OF 5T (08 im0 3 5m01) 2t
Wlam| Jgie 250l OF Sl
1 Bl k) ) )yl 2

e )l Ll el 2 p o b ¢ 555 Al OF o aSTWI g

SN aedall s W L) il 136 o, IS

12
Series: Residuals
10 Sample 1991 2022
Observations 295
8 Mean 308377.4
Median -92787.86
6 - Maximum 1.99e+08
Minimum -2.68e+08
: Std. Dev. 89015281
T Skewness -0.401896
Kurtosis 4636184
2
Jarque-Bera 4.430905
0 ! | ! | Probability 0.109104
-3.0e+08 -2.0e+08 -1.0e+08 500.000 1.0e+08 2.0e+08

Eviews— 12 ) ol 2 1 yuall
S 01 1 0.05 » 5T jarque- bera adla=1 0f (36) o3, JK2) wils JM o LoD

31695 48 Jle & Lk Wi ¢ 558 B1sdl OF sl adand ain g Lnebs L5 6 559
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sslas S 310 by yLes1.3
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Ssl 3 By jlest s 1(18) 0By J g

Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 33

Cross-sections included: 9

Total panel (unbalanced) observations: 295

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic df Prob.
Breusch-Pagan LM 148.1083 36 05172
Pesaran scaled LM 13.21209 0.4717
Bias-corrected scaled LM 13.07147 0.7931
Pesaran CD 2744203 0.0806

EBviews— iz, ol 2 0yl
ot ST By b ol e o il O ag eoMel Jgad) (3 s Sl Sl e by
el 5 sl Sl pane Gy 313 b)) g g e B LWL (Y05 & sins (6 s
18 i) ol g de I JaoShdt f il gl gl
doaladl) Lo 1 )l i jlest 1
Jl dedsdl Ol al) ) gl ade 35 OF (S8 G S Bl 0I5 4 AN e
Ga I Sl )l pike (63 5 5 (JUU o b Sl (3 Ul £ iy calliae ool
A (§ gl o Wi e lorlizal ) Jso I ) (508 8 i 881 e OO 5SS )

T RS Y V0 VN VUL o U [ P S ) LL - /I CP P CA R PV RS R W W
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Im, Pesaran and | Levin,Lin LAY/ puatiall
Shin W-stat &Chu t*

2.682 | 9.503 6.310 3.047 LOG(TRADE_VOLUME _
(1.000) | (0.947) (1.000) (0.999)

4.5E-06 | 0.710 4.897 4.172 LOG(GDP_O)
(1.000) | (1.000) (1.000) (1.000)
21.223 | 3.410 5.701 1.149 LOG(GDP_D)
(0.268) | (1.000) (1.000) (0.875)

166.042 | 46.056 -4.056 -8.500 LOG(POP_O)
(0.000) | (0.000) (0.000) (0.000)
0372 | 0.791 8.175 5.355 LOG(POP_D)
(1.000) | (1.000) (1.000) (1.000)
58.667 | 55.864 4.930 3.875 LOG(ER _it)
(0.353) | (0.364) (0.117) (0.324)
7510 | 32.747 2.304 7.617 FDI_it
(0.985) | (0.018) (0.989) (1.000)

EVIEWS b J3 0 e Ul slasl e 1yl
it e Bl ol il da 1 LSl OF codlel b (3 a1 ilad) I3 e Lo
(LLC ,IPS,ADF- ) LW e 3 %05 (o S Y) bV el aif Lo say (10 s ) 3
(B g w5 5 (6T Al B &) 2 5y 3 heall 354 s W LWL (Ficher, PP-Ficher
ames gion Lo 325 (I GV G G an ) Sl 1l sl 62 e 1 Sl i T e g
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PP

I G0 doT ey Byl st il 1(20) by J s

ADF

Im, Pesaran and
Shin W-stat

Levin,Lin
&Chu t*

LAY/ il

171.788
(0.000)

160.539
(0.000)

-11.032
(0.000)

-11.986
(0.000)

LOG(TRADE_VOLUME _

122.064
(0.000)

3.884
(0.000)

2.128
(0.000)

7.170
(0.000)

LOG(GDP_O)

108.429
(0.000)

102.396
(0.000)

-7.007
(0.000)

-6.966
(0.000)

LOG(GDP_D)

18.091
(0.025)

22.785
(0.000)

-1.631
(0.051)

-1.988
(0.023)

LOG(POP_O)

67.285
(0.000)

72.737
(0.000)

-5.596
(0.000)

-3.055
(0.001)

LOG(POP_D)

145.584
(0.000)

190.385
(0.000)

-14.3812
(0.000)

-14.679
(0.000)

LOG(ER_it)

150.158
(0.000)

80.692
(0.000)

4373
(0.000)

2.733
(0.003)

FDI it
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Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statisti P Statisti P
Panel v-Statistic 2.626159 0.0043 -1.788375 0.0561
Panel rho-Statistic 1.582307 0.9432 1.929295 0.0000
Panel PP-Statistic -5.784678 0.0000 -3.820327 0.0001
Panel ADF-Statistic -11.56056 0.0000 -7.963474 0.0000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 2.687967 0.0312
Group PP-Statistic -3.878157 0.0001
Group ADF-Statistic -7.740205 0.0000

Eviews— a2 ) ol 2 1 yuall

Trade volume <l adl g 8 ziw LSS 355 Pedroni jLes) olila>] Il cns
Ao Al b @ s LSs ade g D01 5 sall (6 s dis B i) ol il
N Ay b Y a3

W el o Ulad y BLU (L) s 2558 ) FMOLS Jlominly i) -

FMOLS Jurly gt mils 1(22) o3y J g

Variable Coefficient Std. Error t-Statistic Prob.
LOGDGP_D 3.946553 3.372442 1.170236 0.0012
LOGDGP_O 10.63481 6.600299 1.611261 0.0023
LOGPOP_D 164.4081 61.65663 2.666511 0.0176
LOGPOP_O -482.9821 187.3740 -2.577636 0.0210
LOGER_IT 1.131313 1.088294 1.039529 0.0031

FDLIT 0.211061 0.001812 1.006458 0.2624

FTA 6.699657 3.318286 2.019012 0.0617

OBOR 4782122 2.985405 1.601833 0.0302

R-squared 0.827712 Mean dependentvar 13.55814

Adjusted R-squared 0.643937 S.D. dependentvar 3552131

S.E. of regression 2119592 Sum squared resid 67.39006
Long-run variance 4271335

Eviews— 42, ol 2 1 ylall
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235l B 852 e Tar T8 50 w1 L3 sadl 3 Alind) ) ) Bl g 0 s S
BT say calin) o el sae jLzeV) 3 3=l (Adjusted R-squared) Jasl) disdl foles
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P-value F—stat

0.421220 1.038188
0.600011 0.890029
0.148755 1.650127

EVIEWS wabs J3 0 e Ul slasl e 1yl
ol 2358 gn 5V 3 5adl OF g o HOM J 58 01 o3l J gad) (3 a5l il Y 0

HO? U5 i, Jo J gt IS alase (6 annilonse B Slal) O o HO? Js8 4 IS
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sdad) a3t by ) dSis 0 225312
QU samie ot L)) alSi sy i o (VIF) ol e Jolon (o3 (s LV daimy
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Variable

Coefficient

Uncentered VIF

Centered VIF

LOG(GDP D)

0.013321

5.67934

9.212273

LOG(GDP O)

0.026729

2.83073

2.233781

LOG(POP D)

0.056753

8.78248

1.140633

LOG(POP O)

6.386570

2.22158

2.192551

LOG(ER IT)

0.005902

2.493910

2.277461

FDI IT

1.69.29E-10

1.646662

1.480216

FTA

0.077443

1.336622

2.389071

OBOR 0.011777 2.277713
C 1079.299 4.398771

EVIEWS wabs J3 0 e Ul slasl eyl

1.865976
N/A

L) Jsie 3 ¢ o FI2 5 FIT (0 SO VIF (8 07 gy (VIF) ool oeiss oBbas S
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A ¢l
(Fixed effect)

& i) Guila)
(Pooled)

z A galll/ ydiall

1.558944%
(13.507)

0.948467***
(15.289)

LOG(GDP_D)

0.421998%**
(2.581)

0.668604%**
(3.262)

LOG(GDP_O)

-0.422610*
(-1.774)

0.102085
(1.384)

LOG(POP_D)

-0.942999
(-0.366)

-2.046097
(-0.505)

LOG(POP_O)

-0.207956***
(-2.706)

-0.028037
(-1.551)

LOG(ER it)

3.08B-05%**
(1.009)

9.31E-05%**
(2.187)

FDI it

5.234754% %
(18.810)

5.454092%*
(17.967)

FTA

0.000978
(0.009)

-0.254193
(-1.504)

OBOR

10.78475%**
(0.328)

5.684224
(0.108)

C

0.966469

0.910489

R squared

0.964074

0.906660

Adjusted R squared

403.5297

237.7657

F-statistic

0.00000

0.00000

Prob(F-statistic)

1.029681

0.503333

DW

196

196

Glaadlall dae

EVIEWS b ; dds o Ul slasl e 2 ylall

Al Ll g E ol VI 2548y IS bl 2356 AlaW) T g

Ll i 11 (26) o8 J !

Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 17.924233 (5,182) 0.0000
Cross-section Chi-square 78.478720 5 0.0000

Eviews- iz, ol 2 1yl
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8
Series: Residuals
7 - Sample 1991 2022
Observations 196
6
5 Mean 255116.5
’ Median 3005785.
4 Maximum 12057783
Minimum -18878276
3 Std. Dev. 8350352.
Skewness -0.797728
2 4 Kurtosis 2734129
T4 Jarque-Bera  3.488221
0 Probability 0.174800
-2.0e+07 -1.5e+07 -9999975 -4999975 250000 5000025 1.0e+07
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Residual Cross-Section Dependence Test

Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 33

Cross-sections included: 6

Total panel (unbalanced) observations: 196

Note: non-zero cross-section means detected in data

Test employs centered correlations computed from pairwise samples

Test Statistic df. Prob.
Breusch-Pagan LM 70.05456 15 0.3682
Pesaran scaled LM 10.05154 0.4408
Bias-corrected scaled LM 9957792 0.3318
Pesaran CD -2.847432 0.4407

Eviews— a2, ol 2 1 il

ot ST By b ol e o il O ag eoMel Jgad) (3 s Sl Sl e by
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Im, Pesaran and Levin,Lin
Shin W-stat &Chu t*
1.785 8.603 5.661 2.520
(1.000) | (0.736) (1.000) (0.994)
3.0E-06 | 0.473 3.999 3.406
(1.000) | (1.000) (1.000) (1.000)
2.696 3.256 2.471 0.578
(0.997) | (0.993) (0.993) (0.718)
110.695 | 30.704 -3.311 -6.941
(0.361) | (0.218) (0.464) (0.948)
0.348 0.368 6.986 4.750
(1.000) | (1.000) (1.000) (1.000)
38.182 | 34.268 -3.695 -2.821
(0.143) | (0.612) (0.110) (0.239)
7.259 | 23.132 2.753 8.585
(0.840) | (0.027) (0.998) (1.000)

EVIEWS b 5 Jds 0 el slasl eyl

PP ADF DAY/ padal)

LOG(TRADE_VOLUME _

LOG(GDP_O)

LOG(GDP_D)

LOG(POP_O)

LOG(POP_D)

LOG(ER_it)
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PP

I G0 doT ey By ) st il 1(29) by J s

ADF

Im, Pesaran and
Shin W-stat

Levin,Lin
&Chu t*

LAY/ il

116.543
(0.000)

104.207
(0.000)

-8.107
(0.000)

-8.890
(0.000)

LOG(TRADE_VOLUME)

51.417
(0.000)

11.975
(0.047)

-0.927
(0.011)

3.451
(0.001)

LOG(GDP_O)

100.069
(0.000)

90.277
(0.000)

-11.885
(0.000)

-13.303
(0.000)

LOG(GDP_D)

12.061
(0.041)

15.190
(0.031)

-1.332
(0.091)

-1.624
(0.052)

LOG(POP_O)

56.215
(0.000)

62.627
(0.000)

-6.416
(0.000)

-4.608
(0.000)

LOG(POP_D)

119.412
(0.000)

115.962
(0.000)

-10.903
(0.000)

-11.415
(0.000)

LOG(ER_it)

94.739
(0.000)

65.716
(0.000)

4127
(0.000)

-4.695

(0.000)

FDI it
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Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statist E Statist E
Panel v-Statistic 4308644 0.0000 -0.957711 0.0320
Panel rho-Statistic 0.848451 0.8019 0.947398 0.0467
Panel PP-Statistic -2.145494 0.0160 -3.046866 0.0012
Panel ADF-Statistic -11.70707 0.0000 -8.278197 0.0000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 1.667568  0.0022
Group PP-Statistic -1.577864  0.0087
Group ADF-Statistic -7.007555 0.0000

Eviews— a2 ) ol 2 1 yuall
Trade volume mWl sl oy 4 ziw LSS 5 - 5 Pedronl jles) olsbax| (el cns
Ao Al gb @ s LS ade g D01 3 sall (6 s dis B i) ol il
N Ay b Y a3
W el o Ulad y BLU (L) s 2558 ) FMOLS Jlominly i) -

FMOLS Jual gt mils 131y o3 J gl

Variable Coefficient Std. Error t-Statistic Prob.
LOGDGP_D 3.726163 1.794696 2.076209 0.0525
LOGDGP_O 5.880656 3.512448 1.674233 0.1114
LOGPOP_D 91.73385 32.81150 2795783 0.0119
LOGPOP_O 215.6020 99.71391 2162205 0.0443
LOGER_IT 1.201564 0.579152 2.074697 0.0526

FDI_IT 0.002272 0.000965 2.355284 0.0301

FTA 6.295279 1.765876 3.564962 0.0022

OBOR 4273586 1.588728 2689941 0.0150

R-squared 0.878092 Mean dependentvar 13.55814

Adjusted R-squared 0.790047 S.D. dependentvar 3.552131

S.E. ofregression 1.627607 Sum squared resid 47.68389
Long-run variance 1.451569

Eviews— a2, ol 2 il
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5,6 (R-squared = 0.878092) ais Il wamall folar oSy ¢l gomle 25lan] wiliey 2lle

Adjusted R——1 ast xo ciad) 5l oo 3 o) 0 308 B s e 550
z3sed) w3 aU pae e squared (0.790047)

ULy @ ahat &zl Uy Gl LU Y1 S allesy Ly FMOLS amgis plisl

Gl bl T aasdl) aadl (ol il 255 Sim W ddabedll el LSl
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(p-value = 0.0000y0.227910 Lxs— LOG(GDP_D)
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(p-value = 0.6293)1.260932- Lx— LOG(POP_O)
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Variance Inflation Factors
Date: 07/14/24 Time: 19:51
Sample: 1990 2022
Included observations: 295

Coefficient Uncentered Centered

Variable Variance VIF VIF
LOG(GDP_D) 0.002430 4319913 3.037938
LOG(GDP 0O) 0.022058 2.739461 7.602191
LOG(POP_D) 0.036317 1.895771 7.056629
LOG(POP_0O) 6.807305 1.474780 2.962641
LOG(ER_IT) 0.008595 3.295681 2.192021
FDI_IT 1.16E-09 1.589574 1.389506
FTA 0.116194 9.15458 2.292287
OBOR 0.011131 2.050150 1.685194

C 1148.098 7.953509 NA

(pooled) & zali pibndl 75 ¢ wils (2) 0B Goelll
Dependent Variable: LOG(TRADE_VOLUME)
Method: Panel Least Squares
Date: 07/14/24 Time: 18:37
Sample: 1990 2022
Periods included: 33
Cross-sections included: 9
Total panel (unbalanced) observations: 295

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP_D) 0.460980 0.049432 9.325486 0.0000
LOG(GDP_O) 0.746996 0.204978 3.644273 0.0003
LOG(POP_D) 0.431550 0.059797 7.216972 0.0000
LOG(POP_O) 1.754870 4.022371 0.436278 0.6630
LOG(ER IT) -0.030609 0.018535 -1.651378 0.0998

FDI_IT 0.000228 4 72E-05 4824229 0.0000

FTA 5.331822 0.346409 15.39170 0.0000

OBOR -0.772040 0.164875 -4.682574 0.0000

C -43.81630 52.28510 -0.838027 0.4027

R-squared 0.864330 Mean dependentvar 14.13916

Adjusted R-squared 0.860535 S.D. dependentvar 2237336

S.E. of regression 0.835534 Akaike info criterion 2.508542

Sum squared resid 199.6614 Schwarz criterion 2.621026

Log likelihood -361.0099 Hannan-Quinn criter. 2.553583

F-statistic 227.7566 Durbin-Watson stat 0.447052
Prob(F-statistic) 0.000000

(Fixed Effect) ixid ol 5l 73 ¢ wits :(3) oy el

Dependent Variable: LOG(TRADE_VOLUME)
Method: Panel Least Squares

Date: 07/14/24 Time: 18:38

Sample: 1990 2022

Periods included: 33

Cross-sections included: 9

Total panel (unbalanced) observations: 295

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP_D) 0.227910 0.049297 4.623232 0.0000
LOG(GDP_O) 1.247132 0.148521 8.397013 0.0000
LOG(POP_D) 0.071654 0.190570 0.375995 0.0000
LOG(POP_O) -1.260932 2.609081 -0.483286 0.6293
LOG(ER_IT) -0.350819 0.092710 -3.784066 0.0002

FDI_IT 2.005847 3.40E-05 0.590170 0.0000
FTA 5.340258 0.340872 15.66646 0.0000
OBOR -0.530000 0.105503 -5.023570 0.0000
C 5.155884 33.88359 0.152164 0.0001
Effects Specification

Cross-section fixed (dummy variables)
R-squared 0.947191 Mean dependent var 14.13916
Adjusted R-squared 0.944152 S.D. dependentvar 2237336
S.E. ofregression 0.528732 Akaike info criterion 1.619230
Sum squared resid 77.71696 Schwarz criterion 1.831699
Log likelihood -221.8364 Hannan-Quinn criter. 1.704308
F-statistic 311.6422 Durbin-Watson stat 0.979960

Prob(F-statistic) 0.000000
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Dependent Variable: LOG(TRADE_VOLUME)
Method: Panel EGLS (Cross-section random effects)
Date: 07/14/24 Time: 18:41

Sample: 1990 2022

Periods included: 33

Cross-sections included: 9

Total panel (unbalanced) observations: 295

Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP_D) 0.26323460 0.046811 5. 628228 0.0000
LOG(GDP_O) 0.991837 0.136133 7.285807 0.0000
LOG(POP_D) 0.464599 0.112616 4 125501 0.0000
LOG(POP_O) 0.784959 2.560485 0.306567 0.7594

LOG(ER_IT) -0.088703 0.040753 -2.176588 0.0303
FDI_IT -4 08E-06 3.33E-05 -0.122480 0.9026
FTA 4767125 0.257293 18.52798 0.0000
OBOR -0.564493 0.105326 -5.359495 0.0000
C -31.66565 33.27609 -0.951604 0.3421
Effects Specification
sS.D. Rho
Cross-section random 0.369220 0.3278
Idiosyncratic random 0.528732 0.6722
Weighted Statistics
R-squared 0.917041 Mean dependentvar 3.431672
Adjusted R-squared 0.914721 S.D. dependentvar 1.943247
S.E. of regression 0.566996 Sum squared resid 91.94470
F-statistic 395.1872 Durbin-Watson stat 0.834699

Prob(F-statistic) 0.000000

Ol gls et il 1(5) 0By 3ol
Correlated Random Effects - Hausman Test

Equation: Untitled
Test cross-section random effects

Test Summary Chi-Sq. Statistic  Chi-Sq. df. Prob.

Cross-section random 329.851702 8 0.0000

LAl pid jle) il 1(0) o el
Redundant Fixed Effects Tests

Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 41.231463 (8,278) 0.0000
Cross-section Chi-square 230.781399 8 0.0000

Sl G Bl Lt mil (7 o3y gl
Residual Cross-Section Dependence Test
Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled
Periods included: 33
Cross-sections included: 9
Total panel (unbalanced) observations: 295
Note: non-zero cross-section means detected in data
Test employs centered correlations computed from pairwise samples

Test Statistic df Prob.
Breusch-Pagan LM 1438.1083 36 0.5172
Pesaran scaled LM 13.21209 04717
Bias-corrected scaled LM 13.07147 0.7931
Pesaran CD 2.744203 0.0806
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Panel unit root test: Summary

Series: LOG(TRADE_VOLUME)

Date: 07/14/24 Time: 18:52

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection basedon SIC: 0to 7

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 3.04679 0.9988 9 273
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 6.30983 1.0000 9 273
ADF - Fisher Chi-square 950314 0.9469 9 273
PP - Fisher Chi-square 2.68183 1.0000 9 287

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

el gl dodl sl pid (6 gl s Bu 1 gdor Oyl 2(9) oy @l
Panel unit root test: Summary
Series: LOG(GDP_0O)
Date: 07/14/24 Time: 18:53
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 3
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections QObs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 417171 1.0000 9 261
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 489736 1.0000 9 261
ADF - Fisher Chi-square 0.71038 1.0000 9 261
PP - Fisher Chi-square 4 5E-06 1.0000 9 288

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

iy Al J gl Jag) Jodl o) pid (6 smad) s Bu 1 gdor Syl 1(10) W3y el
Panel unit root test: Summary
Series: LOG(GDP_D)
Date: 07/14/24 Time: 18:54
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 1.14932 0.8748 9 266
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 570121 1.0000 9 266
ADF - Fisher Chi-square 3.41051 0.9999 9 266
PP - Fisher Chi-square 21.2238 0.2683 9 286

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(POP_D)
Date: 07/14/24 Time: 18:55
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 6
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 5.35497 1.0000 9 276
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 8.17476 1.0000 9 276
ADF - Fisher Chi-square 0.79145 1.0000 9 276
PP - Fisher Chi-square 0.37182 1.0000 9 288

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

el O 3ue gl (6 gl is B 1 g Oyl 1(12) 0B gl

Panel unit root test: Summary

Series: LOG(POP_0O)

Date: 07/14/24 Time: 18:55

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -8.50083 0.0000 9 279
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.05563 0.0000 9 279
ADF - Fisher Chi-square 46.0562 0.0003 9 279
PP - Fisher Chi-square 166.042 0.0000 9 288

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

G a6 gl s B I o Ol ylest (13 o3y gl
Panel unit root test: Summary
Series: LOG(ER_IT)
Date: 07/14/24 Time: 18:56
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 5
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -3.87531 0.3244 9 280
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -492974 0.1169 9 280
ADF - Fisher Chi-square 55.8638 0.3644 9 280
PP - Fisher Chi-square 58.6672 0.3535 9 288

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(FDI_IT)
Date: 07/14/24 Time: 18:58
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 7.61661 1.0000 9 255
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 2.30413 0.9894 9 255
ADF - Fisher Chi-square 327472 0.0179 9 255
PP - Fisher Chi-square 7.50992 0.9851 9 288

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: DLOG(TRADE_VOLUME)

Date: 07/14/24 Time: 18:59

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 7

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -11.9865  0.0000 9 265
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -11.0316 0.0000 9 265
ADF - Fisher Chi-square 160.539  0.0000 9 265
PP - Fisher Chi-square 171.788  0.0000 9 278

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(GDP_0)
Date: 07/14/24 Time: 19:00
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 2
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic  Prob**  sections Qbs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 7.17037 0.0000 9 261
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 212782 0.0000 9 261
ADF - Fisher Chi-square 3.88376  0.0000 9 261
PP - Fisher Chi-square 122.064  0.0000 9 279

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: DLOG(GDP_D)

Date: 07/14/24 Time: 19:01

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 3

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null Unit root (assumes common unit root process)

Levin, Lin & Chu t* -6.96629  0.0000 9 269
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -7.00697  0.0000 9 269
ADF - Fisher Chi-square 102.396  0.0000 9 269
PP - Fisher Chi-square 108.429  0.0000 9 276

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(POP_D)
Date: 07/14/24 Time: 19:01
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic  Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -3.05513 0.0011 9 272
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -5.59648  0.0000 9 272
ADF - Fisher Chi-square 727366  0.0000 9 272
PP - Fisher Chi-square 67.2846  0.0000 9 279

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(POP_O)
Date: 07/14/24 Time: 19:02
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections Qbs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.98853 0.0234 9 279
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.63118  0.0514 9 279
ADF - Fisher Chi-square 227850 0.0001 9 279
PP - Fisher Chi-square 18.0913  0.0251 9 279

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: D(LOGER_IT)
Date: 07/30/24 Time: 18:50
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chut* -14.6790 0.0000 9 251
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -14.3812 0.0000 9 251
ADF - Fisher Chi-square 190.385  0.0000 9 251
PP - Fisher Chi-square 145584 0.0000 9 279

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test. Summary
Series: D(FDI_IT)
Date: 07/14/24 Time: 19:14
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.73281 0.0031 9 244
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.37273  0.0000 9 244
ADF - Fisher Chi-square 80.6919 0.0000 9 244
PP - Fisher Chi-square 150.158  0.0000 9 279

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Pedroni Residual Cointegration Test

Series: LOG(TRADE_VOLUME) LOG(GDP_D) LOG(GDP_O) LOG(POP...
Date: 07/14/24 Time: 19:06

Sample: 1990 2022

Included observations: 297

Cross-sections included: 9

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 6
Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statisti Prot Statisti Prot
Panel v-Statistic 2.626159 0.0043 -1.788375 0.0561
Panel rho-Statistic 1.582307 0.9432 1.929295 0.0000
Panel PP-Statistic -5.784678 0.0000 -3.820327 0.0001
Panel ADF-Statistic -11.56056 0.0000 -7.963474 0.0000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic 2.687967 0.0312
Group PP-Statistic -3.878157 0.0001
Group ADF-Statistic -7.740205 0.0000
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Dependent Variable: LOGTRADE_VOLUME

Method: Panel Fully Modified Least Squares (FMOLS)
Date: 07/31/24 Time: 14:09

Sample (adjusted): 1991 2022

Periods included: 32

Cross-sections included: 9

Total panel (balanced) observations: 297

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method
Long-run covariance estimates (Bartlett kernel, Newey-West fixed

bandwidth)

Variable Coefficient Std. Error t-Statistic Prob.
LOGDGP_D 3.946553 3.372442 1.170236 0.0012
LOGDGP_O 10.63481 6.600299 1.611261 0.0023
LOGPOP_D 164.4081 61.65663 2.666511 0.0176
LOGPOP_O -482.9821 187.3740 -2.577636 0.0210
LOGER_IT 1.131313 1.088294 1.039529 0.0031

FDI_IT 0.211061 0.001812 1.006458 0.2624

FTA 6.699657 3.318286 2.019012 0.0617

OBOR 4782122 2.985405 1.601833 0.0302

R-squared 0827712 Mean dependentvar 13.55814

Adjusted R-squared 0.643937 S.D. dependentvar 3.552131

S.E. of regression 2.119592 Sum squared resid 67.39006
Long-run variance 4271335
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Variance Inflation Factors
Date: 07/14/24 Time: 19:28
Sample: 1990 2022
Included observations: 196

Coefficient Uncentered Centered

Variable Variance VIF VIF
LOG(GDP_D) 0.013321 567934 9.212273
LOG(GDP 0O) 0.026729 2.83073 2.233781
LOG(POP_D) 0.056753 8.78248 1.140633
LOG(POP_0O) 6.386570 2.22158 2.192551

LOG(ER_IT) 0.005902 2.493910 2.277461
FDI_IT 9.29E-10 1.646662 1.480216
FTA 0.077443 1.336622 2.389071
OBOR 0.011777 2277713 1.865976

C 1079.299 4398771 NA
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Dependent Variable: LOG(TRADE_VOLUME)
Method: Panel Least Squares
Date: 07/14/24 Time: 19:26
Sample: 1990 2022
Periods included: 33
Cross-sections included: 6
Total panel (unbalanced) observations: 196

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP_D) 0.948467 0.062037 15.28861 0.0000
LOG(GDP_O) 0.668604 0.204951 3.262259 0.0013
LOG(POP_D) 0.102085 0.073767 1.383877 0.1680
LOG(POP_O) -2.046097 4.052065 -0.504952 0.6142
LOG(ER IT) -0.028037 0.018079 -1.550793 0.1226

FDI_IT 9.31E-05 4 26E-05 2.186812 0.0300

FTA 5.454092 0.303567 17.96665 0.0000

OBOR -0.254193 0.169050 -1.503656 0.1344

C 5.684224 52.67457 0.107912 0.9142

R-squared 0.910489 Mean dependentvar 14.14832

Adjusted R-squared 0.906660 S.D. dependentvar 2230758

S.E. ofregression 0.681534 Akaike info criterion 2.115890

Sum squared resid 86.85938 Schwarz criterion 2.266415

Log likelihood -198.3572 Hannan-Quinn criter. 2.176830

F-statistic 237.7657 Durbin-Watson stat 0.503333
Prob(F-statistic) 0.000000
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Dependent Variable: LOG(TRADE_VOLUME)
Method: Panel Least Squares
Date: 07/14/24 Time: 19:26
Sample: 1990 2022
Periods included: 33
Cross-sections included: 6
Total panel (unbalanced) observations: 196

Variable Coefficient Std. Error t-Statistic Prob.
LOG(GDP_D) 1.558944 0.115416 13.50719 0.0000
LOG(GDP_O) 0.421998 0.163490 2.581182 0.0106
LOG(POP_D) -0.422610 0.238228 -1.773969 0.0777
LOG(POP_O) -0.924999 2.527166 -0.366022 0.7148

LOG(ER_IT) -0.207956 0.076826 -2.706854 0.0074
FDI_IT 3.08E-05 3.05E-05 1.009869 0.0000
FTA 5234754 0.278285 18.81075 0.0000
OBOR 0.000978 0.108524 0.009015 0.9928

C 10.78475 32.85269 0.328276 0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.966469 Mean dependentvar 14.14832
Adjusted R-squared 0.964074 S.D. dependentvar 2.230758
S.E. of regression 0.422819 Akaike info criterion 1.185004
Sum squared resid 3253721 Schwarz criterion 1.419155
Log likelihood -102.1304 Hannan-Quinn criter. 1.279799
F-statistic 403.5297 Durbin-Watson stat 1.029681
Prob(F-statistic) 0.000000

Ll pid jlet 127 o3 ol
Redundant Fixed Effects Tests

Equation: Untitled
Test cross-section fixed effects

Effects Test Statistic df Prob.
Cross-section F 17.924233 (5,182) 0.0000
Cross-section Chi-square 78.478720 5 0.0000

S G BN gles ) s :(28) o3y gl
Residual Cross-Section Dependence Test
Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled
Periods included: 33
Cross-sections included: 6
Total panel (unbalanced) observations: 196
Note: non-zero cross-section means detected in data
Test employs centered correlations computed from pairwise samples

Test Statistic df. Prob.
Breusch-Pagan LM 70.05456 15 0.3682
Pesaran scaled LM 10.05154 0.4408
Bias-corrected scaled LM 9957792 0.3318
Pesaran CD -2.847432 0.4407
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Panel unit root test: Summary
Series: LOG(TRADE_VOLUME)
Date: 07/14/24 Time: 19:31
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 2.51998 0.9941 6 178
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 5.66073 1.0000 6 178
ADF - Fisher Chi-square 8.60303 0.7364 6 178
PP - Fisher Chi-square 1.78503 0.9997 6 191

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(GDP_D)
Date: 07/14/24 Time: 19:32
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 0.57840 0.7185 6 184
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 247115 0.9933 6 184
ADF - Fisher Chi-square 3.25628 0.9934 6 184
PP - Fisher Chi-square 2.69569 0.9973 6 190

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(GDP_0O)
Date: 07/14/24 Time: 19:33
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 3
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 3.40619 0.9997 6 174
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 3.99868 1.0000 6 174
ADF - Fisher Chi-square 0.47359 1.0000 6 174
PP - Fisher Chi-square 3.0E-06 1.0000 6 192

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: LOG(POP_D)

Date: 07/14/24 Time: 19:33

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 3
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 475038 1.0000 6 187
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 6.98602 1.0000 6 187
ADF - Fisher Chi-square 0.36760  1.0000 6 187
PP - Fisher Chi-square 0.34838  1.0000 6 192

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: LOG(POP_0O)

Date: 07/14/24 Time: 19:34

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections QObs
Null: Unit root (assumes commeon unit root process)

Levin, Lin & Chu t* -6.94090 0.9480 6 186
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.31141 0.4641 6 186
ADF - Fisher Chi-square 30.7041 0.2185 6 186
PP - Fisher Chi-square 110.695 0.3606 6 192

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(ER_IT)
Date: 07/14/24 Time: 19:35
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 5
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.82083 0.2394 6 184
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -3.69540 0.1097 6 184
ADF - Fisher Chi-square 342679 0.6119 6 184
PP - Fisher Chi-square 38.1823  0.1433 6 192

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: LOG(FDIL_IT)
Date: 07/14/24 Time: 19:36
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 8.58516 1.0000 6 173
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 275354 0.9971 6 173
ADF - Fisher Chi-square 23.1323 0.0266 6 173
PP - Fisher Chi-square 7.25934 0.8400 6 192

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: DLOG(TRADE_VOLUME)

Date: 07/14/24 Time: 19:37

Sample: 1990 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -8.88908 0.0000 6 172
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -8.10672 0.0000 6 172
ADF - Fisher Chi-square 104.207 0.0000 6 172
PP - Fisher Chi-square 116.543 0.0000 6 185

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: D(LOGGDP_0)
Date: 07/30/24 Time: 19:02
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 3
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections Qbs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* 3.45098 0.0012 6 168
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.92685 0.0113 6 168
ADF - Fisher Chi-square 11.9750 0.0471 6 168
PP - Fisher Chi-square 51.4171 0.0000 6 186

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: D(LOGGDP_D)
Date: 07/30/24 Time: 19:03
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -13.3032  0.0000 6 182
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -11.8854  0.0000 6 182
ADF - Fisher Chi-square 90.2786  0.0000 6 182
PP - Fisher Chi-square 100.069  0.0000 6 183

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(POP_D)
Date: 07/14/24 Time: 19:39
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 2
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -4.60817 0.0000 6 183
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -6.41643 0.0000 6 183
ADF - Fisher Chi-square 62.6266 0.0000 6 183
PP - Fisher Chi-square 56.2152 0.0000 6 186

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(POP_0O)
Date: 07/14/24 Time: 19:39
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob** sections QObs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.62363 0.0522 6 186
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -1.33185 0.0915 6 186
ADF - Fisher Chi-square 15.1900 0.0312 6 186
PP - Fisher Chi-square 12.0609 0.0408 6 186

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(ER_IT)
Date: 07/14/24 Time: 19:40
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0to 4
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic Prob** sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -11.4149 0.0000 6 170
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -10.9029 0.0000 6 170
ADF - Fisher Chi-square 115.962 0.0000 6 170
PP - Fisher Chi-square 119.412 0.0000 6 186

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: DLOG(FDI_IT)
Date: 07/14/24 Time: 19:41
Sample: 1990 2022
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection basedon SIC: 0to 7
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

Method Statistic ~ Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -4.69554  0.0000 6 170
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -4.12675 0.0000 6 170
ADF - Fisher Chi-square 65.7161 0.0000 6 170
PP - Fisher Chi-square 947387  0.0000 6 186

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Pedroni Residual Cointegration Test

Series: LOG(TRADE_VOLUME) LOG(GDP_D) LOG(GDP_O) LOG(POP...
Date: 07/14/24 Time: 19:45

Sample: 1990 2022

Included observations: 198

Cross-sections included: 6

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 6
Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statisti P Statisti Prot
Panel v-Statistic 4308644 0.0000 -0.957711 0.0320
Panel rho-Statistic 0.848451 0.8019 0.947398 0.0467
Panel PP-Statistic -2.145494 0.0160 -3.046866 0.0012
Panel ADF-Statistic -11.70707 0.0000 -8.278197 0.0000

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic 1.667568 0.0022
Group PP-Statistic -1.577864 0.0087
Group ADF-Statistic -7.007555 0.0000
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Dependent Variable: LOGTRADE_VOLUME

Method: Panel Fully Modified Least Squares (FMOLS)

Date: 07/31/24 Time: 14:17

Sample (adjusted): 1991 2022

Periods included: 32

Cross-sections included: 6

Total panel (balanced) observations: 198

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Coefficient covariance computed using default method

Long-run covariance estimates (Bartlett kernel, Newey-West fixed
bandwidth)

Variable Coefficient Std. Error t-Statistic Prob.
LOGDGP_D 3.726163 1.794696 2.076209 0.0525
LOGDGP_O 5.880656 3.512448 1.674233 0.1114
LOGPOP_D 91.73385 32.81150 2795783 0.0119
LOGPOP_O 215.6020 99.71391 2162205 0.0443

LOGER_IT 1.201564 0.579152 2.074697 0.0526

FDIL_IT 0.002272 0.000965 2.355284 0.0301

FTA 6.295279 1.765876 3.564962 0.0022

OBOR 4273586 1.588728 2.689941 0.0150

R-squared 0.878092 Mean dependentvar 13.55814

Adjusted R-squared 0.790047 S.D. dependentvar 3.552131

S.E. of regression 1.627607 Sum squared resid 4768389
Long-run variance 1.451569
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