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Model Selection Criteria Table
Dependent Variable: LOG_Y
Date: 03/23/23 Time: 17:11

Sample: 2000 2020

Included observations: 412

Specification HQ BIC AIC* LoglL Model
ARDL(1,2,2,2) -3.677962 -2.242132 -4.638677 848.011538 2
ARDL(1,1,1,1) -3.685975 -2.779944 -4.292202 729.638822 1

ARDL (al.x:_ml_q ‘éw\.ej_l\ Ci}ci_“ Ql—?)—"&ﬂ)u\-@l‘
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Akaike Information Criteria
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Covariance Analysis: Ordinary

Date: 03/21/23 Time: 15:07

Sample: 2000 2020

Included observations: 412

Correlation

Probability LOG_Y LOG_POP LOG_K LOG_FIN
LOG_Y 1.000000
LOG_POP 0.772915 1.000000
0.0000 -
LOG_K 0.966711 0.707936 1.000000
0.0000 0.0000 -
LOG_FIN 0.098725 -0.279394 0.140024 1.000000
0.0452 0.0000 0.0044 -
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World Development Indicators, http://www.worldbank.org

Pooled Mean Group-Autoregressive Distributed Lag (PMG- z 39«3 y45 (4-7)
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Variable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation

LOG_K 0.808718 0.039368 20.54235 0.0000
LOG_FIN 0.693178 0.049861 13.90221 0.0000
LOG_POP 4.276449 0.325470 13.13929 0.0000

ARDL aluseiul; guliall z35aill cilysen jaiall
Uaset! li e C.bj.m (5-7)
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Short Run Equation

COINTEQO1 -0.153107 0.062857 -2.435792 0.01
D(LOG_K) 0.199580 0.052157 3.826526 0.00
D(LOG_FIN) -0.324198 0.097641 -3.320318 0.00
D(LOG_FIN(-1)) -0.242844 0.094140 -2.579608 0.01
C -4.145109 1.644577 -2.520471 0.01
Log likelihood 848.0115

*Note: p-values and any subsequent tests do not account for model

Selection.
ARDL pluseily guliall z3gaill cileyine saiall
UL Jetw e ol 355 754 (6-7)
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D(LOG_Y) = -0.318304 COINTEQO1 + 0.105848 D(LOG_K) -0.003048 D(LOG_K(-1) -0.773704

D(LOG_FIN) -0.036253 * D(LOG_FIN(-1)) -628.1744 D(LOG_POP) 741.1462- D(LOG_POP(-1)) —
7.931210C
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Panel unit root test: Summary

Series: LOG_FIN

Date: 03/23/23 Time: 22:15

Sample: 2000 2020

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags

Automatic lag length selection based on AIC: 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* -0.83131 0.2029 23 405
Breitung t-stat -1.26496 0.1029 23 382

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 0.83844 0.7991 23 405
ADF - Fisher Chi-square 38.6204 0.7717 23 405
PP - Fisher Chi-square 36.8595 0.8299 23 414

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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2 Jsux
Panel unit root test: Summary
Series: D(LOG_FIN)
Date 03 /23/23 Time:22:16
Sample: 2000 2020
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
324 23 0.0000 -8.46835 Levin, Lin & Chu t*
301 23 0.0022 -2.84530 Breitung t-stat
Null: Unit root (assumes individual unit root process)
324 23 0.0000 -5.61252 Im, Pesaran and Shin W-stat
324 23 0.0000 102.160 ADEF - Fisher Chi-square
369 23 0.0000 241.757 PP - Fisher Chi-square

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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3Jsx
Panel unit root test: Summary
Series: LOG_K
Date: 03/23/23 Time: 22:16
Sample: 2000 2020
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 3
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
393 23 0.0004 -3.37029 Levin, Lin & Chu t*
370 23 0.8436 1.00931 Breitung t-stat
Null: Unit root (assumes individual unit root process)
393 23 0.3205 -0.46638 Im, Pesaran and Shin W-stat
393 23 0.1262 57.1101 ADF - Fisher Chi-square
413 23 0.1100 58.0254 PP - Fisher Chi-square

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

[292]
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4Jsu>
Panel unit root test: Summary
Series: LOG_K
Date: 03/23/23 Time: 22:17
Sample: 2000 2020
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 2

Newey-West automatic bandwidth selection and Bartlett kernel

Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
390 23 0.0000 -6.48576 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
390 23 0.0666 -1.50152 Im, Pesaran and Shin W-stat
390 23 0.0227 67.1146 ADEF - Fisher Chi-square
413 23 0.0000 100.329 PP - Fisher Chi-square
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
ARDL alasiuwly guldll z3geidl cilo s juiall
5 Jsu
Panel unit root test: Summary
Series: LOG_L
Date: 03/23/23 Time: 22:17
Sample: 2000 2020
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on AIC: 0 to 4
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
442 23 1.0000 7.47713 Levin, Lin & Chu t*
419 23 1.0000 5.42649 Breitung t-stat
Null: Unit root (assumes individual unit root process)
442 23 1.0000 8.22910 Im, Pesaran and Shin W-stat
442 23 1.0000 12.6375 ADF - Fisher Chi-square
460 23 1.0000 16.7610 PP - Fisher Chi-square

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.

[293]
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6 Jou>
Panel unit root test: Summary
Series: LOG_L
Date: 03/23/23 Time:22:18
Sample: 2000 2020
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 4
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
442 23 0.0000 -10.1891 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
442 23 0.0004 -3.32666 Im, Pesaran and Shin W-stat
442 23 0.0002 87.7507 ADEF - Fisher Chi-square
460 23 0.0000 135.694 PP - Fisher Chi-square

** 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
Date: 03/23/23 Time: 22:19
Sample: 2000 2020
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 4
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
391 23 1.0000 9.63735 Levin, Lin & Chu t*
368 23 1.0000 6.99651 Breitung t-stat
Null: Unit root (assumes individual unit root process)
391 23 0.4486 -0.12919 Im, Pesaran and Shin W-stat
391 23 0.0013 80.4221 ADF - Fisher Chi-square
460 23 0.0007 82.7559 PP - Fisher Chi-square

** 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
Date: 03/23/23 Time: 22:19
Sample: 2000 2020
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 4
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
253 15 0.0000 100136 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
253 15 0.0000 -9.01370 Im, Pesaran and Shin W-stat
253 15 0.0000 602.436 ADF - Fisher Chi-square
300 15 0.0000 272.782 PP - Fisher Chi-square

** 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_Y
Date: 03/23/23 Time: 22:20
Sample: 2000 2020
Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on AIC: O to 1
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
389 23 0.0110 -2.28936 Levin, Lin & Chu t*
366 23 0.9902 2.33393 Breitung t-stat
Null: Unit root (assumes individual unit root process)
389 23 0.9957 2.62666 Im, Pesaran and Shin W-stat
389 23 0.8448 36.3592 ADF - Fisher Chi-square
404 23 0.9631 30.3897 PP - Fisher Chi-square

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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10 Jou>
Panel unit root test: Summary
Series: LOG_Y
Date: 03/23/23 Time: 22:20
Sample: 2000 2020
Exogenous variables: Individual effects
Automatic selection of maximum lags
Automatic lag length selection based on AIC: 0 to 2
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
389 23 0.0000 -7.22930 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
389 23 0.1297 -1.12790 Im, Pesaran and Shin W-stat
389 23 0.1963 53.9613 ADEF - Fisher Chi-square
404 23 0.0000 99.0468 PP - Fisher Chi-square

** 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_Y
Date: 03/23/23 Time: 22:21
Sample: 2000 2020
Exogenous variables: None
Automatic selection of maximum lags
Automatic lag length selection based on AIC: 0 to 2
Newey-West automatic bandwidth selection and Bartlett kernel
Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
391 23 1.0000 11.9896 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
391 23 1.0000 1.78652 ADF - Fisher Chi-square
404 23 1.0000 1.02829 PP - Fisher Chi-square

** 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(LOG_Y)

Date: 03/23/23 Time: 22:21

Sample: 2000 2020

Exogenous variables: None
Automatic selection of maximum lags

Automatic lag length selection based on AIC: O to 1

Newey-West automatic bandwidth selection and Bartlett kernel

12 Jou

Cross-
Obs sections Prob.** Statistic Method
Null: Unit root (assumes common unit root process)
350 23 0.0000 -10.7224 Levin, Lin & Chu t*
Null: Unit root (assumes individual unit root process)
350 23 0.0000 179.900 ADF - Fisher Chi-square
354 23 0.0000 181.339 PP - Fisher Chi-square

** Probabilities for Fisher tests are computed using an asymptotic Chi

-square distribution. All other tests assume asymptotic normality.
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[ S.05D3633 T.OTFZ28806 0. 855893 04550
“Wariable Coefficient Std. Error t-Statistic Prob_ *
COINTECO -0.015322 o.001812 -8 456115 00035
D{LOG KD 0149670 0008477 17 65646 O 000
D{LOG  K(-1)) -0 058547 0. 008686 -F. 891935 o.0042
D(LOGS FINY -0.835164 0327732 -2.548314 o.0841
DO FIMNC-1)) -0 608919 0133945 -4 546047 o.0199
D(LOG_ _POP) -3 99062 477 8675 -0.073253 0. 9462
DLOG POP(-1)) 41.80943 377 0838 0110878 09187
c -0 401543 1. 306687 -0 307299 o.Frer
Wariable Coefficient Std. Error -Statistic Prob. *
COINTECQO -0.0ET552 O.000E53 -101 8752 o 0000
D{LOGE_K) O 206530 O.00T74T2 27 63883 00001
D{LOG_K(-1}) -0.180902 O.00ET T4 -26_T0594 o 0001
D{(LOG__FINY -1.128487 0069799 -16_ 16746 o 0005
DG FING-1)) -0 TOE592 0035703 -19 79086 00003
D{LOG_POP) 314 6804 F810.945 0040287 0. 9704
D{(LOG__POP-1)) -206_ 1803 4517.189 -0.0456543 09665
Lo -2 614139 0726705 -3 597247 00368
Wariable Coefficient Std. Error t-Statistic Frob. =
COINTECO o.1683278 0002802 58 27360 o_0ooo
D{LOGE K) 01046441 0005904 17. 72405 00004
D{LOG  K(-1}) 0023017 0001725 -13.34073 o_0009
D(LOG FIMY 0087157 o.011264 -5.962120 o_0094
DO FIMNC-1)) -0.295437 0008779 332 65173 o000
D{LOG_ _FPOP) -319. 0966 21900 .04 0014571 0. 98893
D{(LOG_POP(-1)) 355 4017 21646 48 o.015418 09879
c 4 8T 3867 2T777o16 1.682509 . 1911
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T
Wariable Coefficient Std. Error t-Statistic Prob. =
COINTECO 0429098 O 0049650 -886_ 50785 (o wlelnle]
D{LOG KD 0210674 0005547 37 97862 Q0000
D{LOG  K(-1)) 0038038 0001656 22 96959 oO_0002
D{LOG_FIMN) 0. 256947 oO.013165 19.51803 o_0003
D{LOG FIMNC-13) -0 2463250 0015362 -16.03641 O.0005
D{LOG POP) 2157 .845 9252118 0023323 09829
D(LOG_POP(-1)) -2170.011 Q2288 72 0023513 09827
[ -12.42108 2. 906474 -2.179615 0.0501
a8
Wariable Coefficient Std. Error t-Statistic Prob._ *
COINTEQO -0 286731 0.011577 -24 76825 Q_0001
D{LOG KDY 0214626 0009004 23 83731 oO_0002
D{(LOG_KI(-1)) O 201591 o.003989 5053612 (e alelele]
D(LOG_FIMN) -0 046543 0019055 -2 442575 00923
D{LOG FIMN(-13) 0495339 0023626 20 96543 o_0002
DILOG_POP) 186 8339 29134. 480 0.020454 0. 9850
D{(LOG_ _POP(-1)) -202. 12324 1646187 -0.018353 09865
[ -7.315882 T. 528538 -0 9T17T53 04028
9
“Wariable Coefficient Std. Error t-Statistic Prob. =
COIMNTEQO -0 110200 0001689 55 26474 O 0000
D{LOG_ KD 0396452 00056938 5713844 o_0000
D(LOG K(-1)) -0 195135 0005262 -3T7 08625 (s Mulelsla]
D{LOG_FIMN) 0. 745898 o_0zZ29052 25 70937 Lo el ey
D{LOG_FIMNC-13) -0 441621 0.013247 -33.33785 Q_.0001
D{LOG _POP) 1021330 4477F 541 -0.022810 09832
D{(LOG_FPOP({-1)) 167 9410 5453 903 O.030793 09774
[o7 -4.083198 1. 790146 -2.280930 o.1068
10
Wariable Coefficient Std. Error -Statistic Frob. =
COINTECO -0 175292 O_O05236 -332 4TF7983 (s elele
D{LOG_K) o 189312 o007V ¥ 14 21.94965 o000 2
DG K1) 174150 oO.006195 -28_ 10993 Qo001
D{LOG__FIND -0 85FTFTT o.0192886 -43Z 13410 (s Melalele]
DL FINC-1 ) -0 500473 o037 130 -13 47891 O O0009
D{LOG_POPRP) 195 8491 G314 805 O_O02101 4 O.9TFTF2
DLOG_ _POP(-1)) -S54 495473 9901 _ 108 -0 00E514 0. 9952
Lo -5_541189 5. 857840 -1 116655 0. 3455
11
Wariable Coefficient Std. Error -Statistic Frob. =
COINTEQO -0.928194 003726 -24 53830 (s elalal)
D(LOG_ KD -0 8619634 001 7TA426 -35 55760 (o elolele]
D{LOG (173 -0 322561 o007 160 —45_ 04934 (s Malalele]
D{LOG_ FING -0 217575 o.002528 122 7873 (s M elalele]
DL FINC-1)) -0_ 883667 o.032180 —27F _ 465043 Qo001
D{LOG_POP) -256 2092 4431 474 -0.080382 09410
DLODG . POP(-1)) 115 2054 T16 96368 o 180685 0.8826
L -23 63318 23 16303 -1 _020297 03827
12
Wariable Coefficient Std. Error -Statistic Frob_ =
COINTECO -0 0325929 O.O02307 -18. 00955 (o elele sl
D(LOG_ K} O 299673 O O00B8E368 34 TFOoos0 (e elelel
D{LOG_K(—1)) O_OTF 9666 O00E3211 12 62251 (o aloliy
DL FING -0_ 382958 [0 a0 Are iy | -80_ 94345 (o elolele]
D{LOG__FINC-1)) -0 123316 OO 11 -8 557175 o003
DLOG_FOF) -2 115898 2743 _ 839 -0 000D 5SES 0. 9996
DLODG POP(-1)) 27 08783 2588 600 o011 0464 0. 9923
L -1 _329TF 740 2 679549 -0 521633 o.6380

[299]



(2020 -2002 (s 8l JM3) Lidnydl § gobars¥l gaill (e JUI Jgadd! Gados i

13
Wariable Coefficient Std. Error t-Statistic Prob. =
COINTEQO o.0E2582 0000532 99 10062 00000
DLOG_K) 0. 253227 o.016724 15 14122 O 000E
DLOG_ KA(-1)3) 0117576 0015909 T.290401 00051
D{LOG_FIMNY) -0.321940 0064887 -4 961536 00157
D(LOGS_FINC-1)) 0091067 o_065160 -1_397602 O_2567T
D(LOG_POP) -86.53318 1891 _.001 -0.045761 09664
D{LOG_POP(-1)) TE 49608 975 0952 0078450 09424
Lo 2002196 0942766 2123747 o_1237
14
Wariable Coefficient Std. Error t-Statistic Prob. =
COINTECO 0050945 o_005200 -9_T7aT70os0 o_0023
D{LOG_K) 0.313358 0011273 27 . 79655 o000 1
DLOG_ KA(-1)3) o0.073852 0006083 1214081 o.0012
D{LOG_FIMN) -0 156642 0112644 -1.390593 02586
D(LOG_FIMNC-13) 0. 739547 0122366 6.043704 o.0091
D(LOG_POP) 258 9712 49426 58 O0.005240 0. 9961
D{LOG_POP(-1)) -280.1544 52578.83 -0.005328 0. 9961
[ -1.092668 3458717 0.315917 07728
15
Wariable Coefficient Std. Error t-Statistic Prob. =
COINTECO o.0a48627 o_000105 464 0041 o000
D{LOG_K) o187124 0005826 3212106 00001
DLOGE K(-13) 0032733 0001903 17 19713 00004
DCLOG_FINY) -0_Z03040 0019920 -15.21314 O 000sE
D(LOG_FIMNC-13) 0054077 0027028 2.370781 00934
D{(LOG_POP) -93 65792 2957 460 -0.031668 0O.9F7&7T
DLOG_FPOP{-1)}) 8049564 T59 9842 o.105918 09223
Lo 1.658880 04326811 3.79r7r708 00321
16
Wariable Coefficient Std. Error t-Statistic FProb. *
COINTEQOA 0.008848 0.000555 15.92993 00005
DLOG KD 0.183544 0.007883 23.28363 00002
D{LOG_K(-1)) -0.140474 0005585 -25. 15304 o000
D{LOG_FIrMD 0.110599 0.00E061 18.24769 00004
D{LOGE_FINC-13) 0043552 0007728 5635711 00111
D{LOG POP) -58.78959 13907 .56 -0.004227 0. 99659
D{LOG_POP(-1)) -2.863580 15486 06 -0.000185 0. 9999
[e- 1.307248 0.325128 4 020716 00276
17
“Wariable Coefficient Std. Error t-Statistic FProb. =
COINTECO 0050415 0003445 14 63307 00007
DLOG K} 0. 577986 0.011395 S50.72446 00000
D{LOG_K(-1)) 0047219 0014785 3193687 00496
D{LOG_FIrN) -0.130218 0.0165488 -7_897540 00042
D{LOG FIMNC-13) O 144520 0.008394 17.21792 00004
D{LOG__POP) 356.0683 34741.81 0010249 0. 9925
DILOG _POP(-1)) -327.5963 32725 .56 ~-0.010010 09926
Lo 1359531 3998642 0.339998 0. 7563
18
“Wariable Coefficient Std. Error t-Statistic FProb. =
COINTEQOA 01296506 0.000192 574 2194 00000
D{LOG K) 0240763 o.000718 335 4855 O_0000
DLOG_ K({-1)) -0.135668 0000754 -177.5455 00000
LG FINY -0.062031 o.001908 -32. 50349 o000
D{LOG FIMNC-13) -0.312539 0.002397 -130.3842 00000
D{LOG POP) T.315225 36.07097 0. 202801 0.8523
D{LOG_POP(-1)) 17 44076 35 79834 0487195 06595
[e- 3477704 0119767 2903718 00001
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19
“ariable Coefficient Std. Error t-Statistic Prob. *
COINTEQO1 -0.318304 0010275 -30.97918 00001
D(LOG_K) 0105848 0021738 4. 869282 00165
D{LOG_K(-1)) -0.003048 0.005223 -0.583580 0.6005
D(LOG_FIMN) O.7FTr3roa 0. 155982 4960210 o.0157
D(LOG_FIMN(-13) -0.036253 0055770 -0.650046 0.5620
D{LOG_POP) 6528 1744 99260.48 0008329 09953
D{LOG_POP(-1)) -T41. 1462 102482 2 0007232 09947
Lo -7 931210 T 655239 -1.036050 03764

20
Wariable Coefficient Std. Error t-Statistic Prob. *
COINTECQO1 -0.365784 0002045 -178.8737 00000
D(LOG_K) 0014159 0001352 1047403 0.0019
D((LOG_K(-1))} -0.2683240 0.0007aT -340.9406 00000
D(LOG_FIMN) -0.739588 0012523 -59.05882 00000
D{LOG_FIMN{-1)) -1.094167 0014774 -74.05824 oO_0000
D{LOG_POP) 459 6550 24887 .89 0o.018871 09861
D(LOG_POP(-1)) -236_ 4097 18686.86 -0.012651 09907
Lo -13.60288 3148921 -4.319856 0.0229

21
Wariable Coefficient Std. Error t-Statistic Prob. *
COINTECO -0.316971 0002405 -131. 7723 00000
D(LOG_K) 0. 474897 0002311 205 5024 00000
D(LOG_K(-1))} -0.022244 0001264 -17. 59402 00004
D{LOG_FIMN) -0.109218 0003271 -33.39412 00001
D{LOG_FIMN{-1)) 0117136 0003310 -35.39059 oO_0000
D{LOG_POP) -29.45206 145 2011 -0.202836 0.8522
D(LOG_POP(-1)) 35 41205 1206054 0293619 0. 7882
Lo -7 911271 1.935326 -4 087824 0.0265

22
“ariable Coefficient Std. Error t-Statistic Prob. =
COINTECOM 0.008115 0.014333 0566173 06109
D(LOG_K) -0.225750 0.069797 -3.234371 0.0481
D(LOG_KI(-1)) 0265928 0.031830 8.354568 0.00386
D{LOG_FIN}) -0.879836 0.082770 -10.62995 0.0018
D(LOG_FIN(-1)) -1.090250 0276095 -3.948823 0.0290
D(LOG_POP) 1917727 2 646060 0724748 05210
D{LOG_POP(-1)) 5.955474 2. 750029 2.165604 0.1189
C 0177425 5. 762071 0.030792 09774
23

“ariable Coefficient Std. Error t-Statistic Prob. =
COINTECOM -0.962489 0.010023 -96.02607 00000
D(LOG_K) 0. 260704 0.003848 66.03782 0.0000
D(LOG_KI(-1)) -0.178762 0.000883 -202.5074 0.0000
D{LOG_FIN}) -1.159244 0.020185 -57.43234 0.0000
D(LOG_FIN(-1)) -0.492920 0.010762 -45.80101 0.0000
D(LOG_POP) -93.36502 188.9361 -0.494162 06551
D(LOG_POP(-1)) 5905950 7568624 0.078032 0.9427
c -22 96376 9. 687605 -2 370427 0.0985

ARDL
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Wald Test: ;Las |
Wald Test:
Equation: Untitled
Test Statistic Value df Probability
F-statistic 19714.99 (3,248) 0.0000
Chi-square 59144.97 3 0.0000
Null Hypothesis: C(1)=0, C(2)=0, C(3)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
(1) 0.894185 0.025929
c(2) 0.210123 0.039086
C(3) 0.185376 0.043972

Restrictions are linear in coefficients.

! all e A Azl sl (e IS 60 929 e Wald Test jlus| dxds 1S53
2 Jsux
abliall (ot Sloell Old pue L
Panel Cross-section Heteroskedasticity LR Test

Panel Cross-section Heteroskedasticity LR Test

Equation: UNTITLED

Specification: LOG_Y LOG_K LOG_K(-1) LOG_K(-2) LOG_FIN
LOG_FIN(-1) LOG_FIN(-2) LOG_POP LOG_POP(-1)
LOG_POP(-2) LOG_Y(-1)

Null hypothesis: Residuals are homoskedastic

Value df Probability
Likelihood ratio 74.29126 23 0.0000
LR test summary:

Value df
Restricted LogL 522.8552 275
Unrestricted Logl 560.0009 275

Unrestricted Test Equation:
Dependent Variable: LOG_Y
Method: Panel EGLS (Cross-section weights)
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Date: 03/31/23 Time: 02:21

Sample: 2002 2020

Periods included: 19

Cross-sections included: 23

Total panel (unbalanced) observations: 285
Iterate weights to convergence

Convergence achieved after 14 weight iterations

Variable Coefficient Std. Error t-Statistic Prob.
LOG_K 0.330896 0.023438 14.11802 0.0000
LOG_K(-1) -0.277611 0.031837 -8.719812 0.0000
LOG_K(-2) -0.059453 0.021544 -2.759574 0.0062
LOG_FIN -0.099215 0.042895 -2.312994 0.0215
LOG_FIN(-1) 0.010564 0.054821 0.192707 0.8473
LOG_FIN(-2) 0.075304 0.035051 2.148402 0.0326
LOG_POP -2.102451 1.553894 -1.353021 0.1772
LOG_POP(-1) 3.664709 2993222 1.224336 0.2219
LOG_POP(-2) -1.551611 1.549919 -1.001092 0.3177
LOG_Y(-1) 1.002418 0.012021 83.39128 0.0000
Weighted Statistics
Root MSE 0.039907 R-squared 0.997445
Mean dependent var 12.87163 Adjusted R-squared 0.997362
S.D. dependent var 5423763 S.E.of regression 0.040626
Akaike info criterion -3.859655 Sum squared resid 0.453881
Schwarz criterion -3.731498  Log likelihood 560.0009
Hannan-Quinn criter. -3.808280 Durbin-Watson stat 1.692008
Unweighted Statistics
R-squared 0.995625 Mean dependent var 10.00706
Sum squared resid 0.453883 Durbin-Watson stat 1.571669

ARDL {a\...\zia.a\.. @NL}E—” ES}.@.‘J‘ Ql?)m).ml‘
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e FIRRUIN RFIPER) 44
lpel | e phat | L | o | Al | g
No.| Country igg?ffﬁ ;:“1'0 asﬂﬂl ﬁy -G}Sﬂl )@L_Ae*{\ ow}fi 100q09 - 4 aM. el
Juz.;hj\l.l in s =0 .@?m Jalfo. @m. JJ:\II' ue d‘gﬂ\‘g‘ﬂé&l g:bafﬂ?l' 3..«.\51 Jim J,;L: il gl C:u%)
m‘ﬂ ] :12.5:@."4 ?10 :L\L'Al (bl gl da:«@hj‘ll Ja:«@nm\ dukgfa LAY st | el (%) | g )
gf | bkd | (e | A PN P (oad ) | (nal
20102020 {2010{2020{2010{2020]2010] 2020|2010 | 2020 | 2010 {2020 {2010{2020{2005{2010{2015| 2020 | 2010 | 2020 | 2010|2020
1 |Benin 35143006 ]6]0]7 29 (283134 [17]21]18] 38| 15.8| 155 15.6| 25.6
2 |BurkinaFaso | 4 [45[0 )0 |6 [6]0]7 2927 (19(28[87[84[39] 19| 156 283|220
3 |Burundi 053|140 1 ]2]2]4]8 47127123 [32[09]51(39]03] 184| 236|17.2| 114
Central
4 |African 069|130 |1 ]|6]6]4]T7 21(21(09(07(09|46]43]09
Republic 83| 117 16.8] 26.0
5 |Comoros 0421147026 ]6]6]7 21 (19 12[36[28]38]11]02]|234.3/108.8| 24.0| 20.1
Congo, Dem.
6 Rep. dj4fofof6]6]3]7 32(32(09(07(61]71]69]17 37 75188l 26
7 |Cameroon B 5[0[6[6]6]6]7 29 (27 (17 [22]22]29(57]03] 108 182| 17.7
8 |Cotedivoire [ 7465|086 |6 |57 |06|L1[21[25([43[49| 1 |68]72] 2 | 131 20.6|2L719.8
9 |Chad 04211471 0[O0 | 6]6]6]7 34 132[06[09([173]136]28|-16| 4.2| 10.1| 345| 20.6
10 |Ghana 387|105 6 | 6| 6|6 | 7|7 |02]03[25[21(53[61[59]79]|21]05]|126.6/182.9|46.6|43.4
11 |Guinga 0771254 0 [0 | 66|67 252515 (27| 3 [48]38]49| 39| 10.0]20.3| 3.3
12 |Kenya 88 |73 [0 [ 8 | 7 |10 3 |10]05]) L1282 [47[47[59]81] 5 |[-03] 24.0] 321|213 19.7
13 |Mali 2I214760 0 [ 0 | 66|67 323137 [47[65]53]62]-15]| 18.0| 26.0| 24.0 16.5
14 |Mauritania [ 42| 10| 0] 62256 3129431128626 |54]-09] 183 32.3| 46.8
15 [Mozambique |472(9781 0 [ 4 [ 1 [ 11015 2812013414 166[65]|67](-12] 222 240{219)573
16 |Niger 13[18[0[8[6]6]0]7 3738 12[16[73[86]44]36]| 90| 11.7)326| 285
17 |Nigeria 12116200 [ 8|6 19|07 |06 14|27 |24[66[44[64] 8 |27]-18] 135 121]|17.6|275
18 |Rwanda 1214200 [ 8 [ 9 [2] 0|8 ]0]0]26]24]5|46[94[73[89(-34] 115 251205|25.1
19 | Senegal 5 16670 [7[6]6]0]7 27274252 (43 [34]64] 13| 2L1.3| 29.3| 20.1| 35.6
20 |Madagascar [ 14 | 31|06 |1 2|07 29125 15( 25480634 ]-7.1 109 164| 27.0| 17.7
21 |Mauritius 084211 7176677 [36[27][02]0 |213]|155|18]44]37]-15| 183 32.3| 46.8
22 |Seychelles 441891052204 [11[114[28]09][462]466] 9 | 6 |56]-1.7| 24.1 31.0| 56.5
23 |Eswatini 3421398 6 | 7| 440201011 05| 1 [64[68[ 6 [38]22]-16]| 19.1| 218 145|123
World Bank Open Data | Data (albankaldawli.org) - Jsd! clidl cibily 3acld : juuall
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The Impact of Financial Inclusion Application on Economic Growth
in Africa (during the Period from 2002-2020)

Dr. Mosaad Mohamed Elgayish

Abstract

The research aims to determine the extent to which the requirements for the application of
financial inclusion are available in Africa, and to find out to what extent the application of
financial inclusion contributes to raising the rate of economic growth in Africa. Credit granted to
the private sector and technological progress as important conditions for digital transformation,
which in turn is an important requirement to support financial inclusion. The researcher used both
the deductive and the inductive approaches using the Cobb-Douglas function, using Panel Data,
and relying on World Bank data, and the PMG-ARDL method, to determine the degree of
correlation between financial inclusion and the rate of economic growth. The research concluded
that the financial infrastructure necessary to implement financial inclusion in most of the African
countries under study is weak, and this was reflected in the low impact of financial inclusion on
economic growth, while the significant impact of population and then capital formation on
economic growth was evident in comparison to financial inclusion. The degree of influence of
financial inclusion on the rate of economic growth depends on the degree of development of the
financial sector in the country. Accordingly, the research recommended the necessity of paying
attention to the application of financial technology to enhance the activation of financial inclusion
in Africa, working to pay attention to establishing a digital database and supporting digital
transformation in Africa, expanding the scope of financial services provided to individuals,
expanding the scope of loans provided to small and medium enterprises, spreading the culture of
responsible financing in Banking work, developing programs and policies that enhance
transparency in financial transactions, interest in spreading community awareness of the concept of
financial inclusion for all age groups.

Keywords

Financial inclusion-economic growth-Africa- Cobb-Douglas- Panel Data - PMG ARDL.
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