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ABSTRACT:

This study aims to examine the impact of public spending policy on economic growth in a
set of 20 developing countries during the period 1980-2018, To achieve this goal, the study tries to
delve in two aspect, a theoretical aspect in order to present the most important concepts related to
public spending policy and the economic growth, as well as the most important theories explaining
the relatioship between them. On the other hand, the second aspect is dedicated for the
econometric study, by using the descriptive and quantitative techniques, through analysing the
reality of economic performance and spending policy, as well as measuring and analysing the
impact of public spending policy on economic growth in a set of 20 middle-income developing
countries during the period 1980-2018, drawing on theoretical framework submitted by Rati Ram
1986 and Rubinson and Landau models, In addition to try to estimate the optimal public spending
by examining the validity and applicability of the Scully curve in these countries, using dynamic
panel data models, was estimated by the method of Panel Dynamic Ordinary least Squares and
Panel Autoregressive Distributed lag Approach.

Through the data of the study and the findings of our estimators on the whole show and
confirm the results of many previous studies similar to Rati Ram 1986 and Rubinson and Landau
studies that the total effect of public spending policy on economic growth is positive. In addition,
the marginal externality effect of government size on non-government output is positive. As well as
the marginal factor productivities in the government sector higher than the margmnal factor
productivities in the non-government sector. On the other hand, the results of the study showed that
the ratio of public spending to GDP exceeded its ideal limit estimated at 24.95%, giving results
opposite to what is expected to happen, Confirming the validity and applicability of the Scully
Curve to the sample of these countries.

Keywords: Public spending policy; Economic growth; Developing countries; Dynamic panel data
models.
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Prob3= 0.030356 Proh3= 0.036249
NYO | bEeza NYO | bEamé
CEGN YNIE Eica0 ECé GECN YNiE Eicab EGa
Rubinson and Landau :J g1 Ji z3 541 Ram :J &Ju 551
HO: ci=c bi=h I/ F1= 415246 HO: ci=c bi=b /| F1= 4.38242
Prob1= 399E-2 Prob1= 392E-2
HO: bi=b /1 F2= 3277015 _ YO | | HO:bi=b // F2= 3540391 YO | |
Prob2= 166E-16 Prob2= &.75E-19
NYO | bEad NYO | bEmd
EaCY EC3 AlEaCY ECA
MERGHCa HO: ci=c I/ F3= 2.780479 HO: ci=¢ // F3= 2627385
 Prob3= 7.10E-05 Prob3= 0.000191
WO | pEzs NYO | bEzd
CECH Viiii Bica0 ECa GECN YNIE EIC40 EC4
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Cross-Section Dependence Test

Series: G

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1980 2018

Periads included: 39

Cross-zections included: 20

Total panel observations: 730

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

Cross-zection means were remaved during computation of correlations

Cross-Section Dependenca Test

Series: Y

Mull hypothesis: Mo cross-section dependence (correlation)

Sample: 1980 2018

Periods included: 39

Cross-sections included: 20

Total panel observations: 730

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

Cross-section means were remaoved during computation of carrelations

Test Statistic df Prob. Test Statistic df Prob.
Brausch-Pagan L 1.242032 190 0.2651 Brausch-Pagan LM 11.83608 190 0.2961
Pesaran scaled LM -1.243071 02133 Pasaran scaled LM 0707270 04794
Bias-corrected scaled LM -1.269387 0.2043 Bias-corrected scaled LM 0773059 04395
Pesaran CD 1114465 0.2651 Pesaran CD 0.092346 09284

GY il o &S SWB3Y) GGY sy s 1pas alall G

Cross-Section Dependence Test

Series: GY

Mull hypothesis: No cross-section dependence (correlation)

Sample: 1430 2018

Periods included: 39

Cross-sections included: 20

Total panel observations: 730

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

Cross-section means were removed during computation of carrelations

Cross-Section Dependence Tast

Series: GGY

Null hypothasis: No cross-section dependence (correlation)

Sample: 1830 2018

Periods included: 38

Cross-gections included: 20

Total panel observations: T80

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

Cross-section means were remaoved during computation of correlations

Test Statistic af. Prob. Test Statistic df Prob.
Breusch-Pagan LM 3731041 190 00534 | Breusch-Pagan LM 2967328 190 0.0850
Pasaran scaled LM 0516924 06052 | Pesaranscaled LM -0.023103 0.8816
Bias-corrected scaled LM 0.490603 06237 | Biascomected scaled LM 0040418 09606
Pasaran CD 1831580 00534 | PesaranCD 1722583 0.0850

POP gt sodt Juna INV il oo S Ji ) 5891 J1a)

(Cross-5ection Dependence Test

Series: POP

Null hypothesis: No cross-section dependence (correlation)

Sample: 1980 2018

Periods included: 39

Cross-sections included: 20

Total panel abservations: 730

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

Cross-section means were removed during computation of correlations

Cross-Section Dependence Test

Series: INV

Null hypothesis: No cross-section dependence (correlation)

Sample: 1880 2018

Periods included: 33

(Cross-sections included: 20

Total panel observations; 780

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

Cross-section means were removed during computation of correlations

Test Statistic df.  Prob. Test Statistic df  Prob.
Brausch-Pagan LM 15.70637 180 01084 | | Breusch-Pagan LM 15.63580 190 00158
Pesaran scaled LM 0157949 01744 | | Pesaran scaled LM 1626815 0.1038
Bias-comected scaled LM 0.092159 02265 | | Bias-comected scaled LI 1574234 01154
Pesaran CD 2430554 00131 Pasaran CO 0378976 0.7047
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. xtzserial Y INV POF G

Wooldridge test for autocorrelation in panel data
HO0: no first-order autocorrelation
F{ 1, 19) = 1.810
Prob > F = 0.1944

. Xtzerial Y INV POP G GGY

Wooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
Fl 1, 19} = 1.776
Prob » F = 0.1984

Rubinson and Landau :} &\ pasedt Jo

Ram :J eJul 5501

. Xxtserial Y INV POP GY

Wooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
Fi 1, 19) = 3.556
Prob > F = 0.0747

. xtserial ¥ INV POP GGY

Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
F( 1, 19) = 2.407
Prob > F = 0.1373

(STATA 15) ziby ol 2yl

o= Slols Wl paed Greene (2000) jlasl mits :(10) o3y gl

Ram J g z35d)

Ram :J Jg¥1 z35ed)

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HD: sigma(i)*2 = sigma®? for all i

3265.29
0.0000

chi? (20)
Probyehi? =

Modified Wald test for qroupwise neteroskedasticity
in fized effect regression model

HO: sigma(i)*2 = sigma"? for all i

2479.00
0.0000

chi? (20)
Probychid =

Rubinson and Landau :} P zigedl

Ram :J &Ju 54

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigua(i)*2 = sigma*2 for all i

2033598
0.0000

chi2 (20)
Probychi? =

Modified Wald test for qroupwise heteroskedasticity
in fixed effect regression model

H0: sigma(i)*2 = siqua*? for all i

2352.61
0.0000

chi? (20) =
Probychil =

(STATA 15) ziby ol 2 1yl
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Panel unit root test: Summary

Series: D(Y)

Date: 01/22/21 Time: 22:11

Sample: 1880 2018

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

Automatic lag length selection based on SIC: Oto 7
Newey-\West automatic bandwidth selection and Barleit kernel

Panel unit root test: Summary

Series. Y

Date: 01/22/21 Time: 22:03

Sample; 1280 2013

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

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

Cross- Cross-

Method Statistic  Prob.™ sections  Obs Wethod Statistic  Prob.”*  sections  Obs
Mull: Unit root (assumes commaon unit root process) Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -17.8438  0.0000 20 706 Levin, Lin & Chu t* 30.0131  1.0000 20 753
Breitung t-stat -10.6473  0.0000 20 636 Breitung t-stat -1.17376 01202 20 733
Null: Unit reot (assumes individual unit roof process) Null: Unit reot (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -27.1431  0.0000 20 706 Im, Pesaran and Shin ‘W-stat  -1.88343  0.0298 20 753
ADF - Fisher Chi-square 722344 0.0000 20 708 ADF - Fisher Chi-sgquare 385831 0531 20 753
PP - Fisher Chi-square 347872 0.0000 20 T40 PP - Fisher Chi-squara 603.528 0.0000 20 760

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

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

Series: DI(G)

Date: 01/22/21 Time: 21:36

Sample: 1830 2018

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

Automatic lag length selection based on SIC: 0to 8
Newey-West automatic bandwidth selection and Bartlett kernel

Panel unit root test: Summary

Series: G

Date: 01/22/21 Time: 21:25

Sample: 1980 2018

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

Automatic lag length selection based on SIC: 0t 9
Newey-West automatic bandwidth selection and Bartlett kernel

Cross-

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

Levin, Lin & Chu t* -24 5873 0.0000 20 707
Breitung t-stat -9.15850  0.0000 20 637
Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin \W-stat  -30.6720  0.0000 20 707
ADF - Fisher Chi-sguare 102408  0.0000 20 o7
PP - Fisher Chi-square 343098 0.0000 20 740

Cross-

Wethod Statistic  Prob.™  sections  Obs
Null: Unit root {assumes common unit root process)

Levin, Lin & Chu t* 47.0797  1.0000 20 [El
Breitung f-stat -260500  0.0046 0 i
Null: Unit root {assumes individual unit roof process)

Im, Pesaran and Shin W-stat 058832 07120 20 [E
ADF - Fisher Chi-square 200322  0.09%65 0 [ET
PP - Fisher Chi-square 284308 0.0000 20 760

** Probabilities for Fisher tests are computad using an asymptotic Chi
-square distribufion. All other fests assume asymplotic normality.

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

Series: D(GGY)

Date: 01722721 Time: 21:55

Sample: 1980 2018

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

Automatic 1ag length selection based on SIC: 0to &
Newey-West automatic bandwidth selection and Bartlett kernel

Panel unit root test. Summary

Series: GGY

Date: 01/22/21 Time: 21:49

Sample: 1830 2018

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

Automatic lag length selection based on SIC: 0to 7
Newey-West automatic bandwidih selection and Barileit kernel

Cross- Cross-

Iethod Statistic  Prob.™  sections  Obs Mathod Statistic  Prob™  sections  Obs
Mull: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -21.8529  0.0000 20 698 Levin, Lin & Chu t* b5.3686  1.0000 20 743
Breitung t-stat -8.23104 00000 20 678 Breifung f-stat -3.12832 00009 20 723
Null: Unit root {assumes individual unit root process) Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin \W-stat  -287814  0.0000 20 608 Im, Pesaran and Shin W-stat  0.35076  0.6371 20 743
ADF - Figher Chi-square 878720  0.0000 20 6O8 ADF - Fisher Chi-square 222365  0.9897 20 743
PP - Fisher Chi-square 368933 0.0000 20 740 PP - Fisher Chi-square 326178 0.0000 20 780

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

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

Series: D(BY)

Date: 01/22/21 Time: 21:46

Sample: 1930 2013

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

Automatic lag length selection based on SIC: D10 8
Newey-\West automatic bandwidth selection and Bartleit kernel

Panel unit root test: Summary

Series: GY

Date: 01/2221 Time: 21:40

Sample: 1980 2013

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

Automatic lag length selection based on SIC-0to 2
MNewey-West automatic bandwidth selection and Bartlett kernel

Cross- Cross-
IMethod Statistic  Prob.™  sections  Obs Iethod Statistic  Prob.™ secfions  Obs
Mull: Unit root (assumes common unit root process) Null: Unit root (assumes common unit root process)
Lewin, Lin & Chu t* -17.1373  0.0000 20 730 Levin, Lin & Chu t* 080859  0.7906 20 750
Breifung t-stat -11.2820  0.0000 20 710 Breitung t-stat -2.28291  0.0112 20 730

Null; Unit root (assumes individual unit roof process)

Im, Pesaran and Shin W-stat  -18.4520  0.0000 20 730
ADF - Fisher Chi-square 343.025  0.0000 20 730
PP - Fisher Chi-square 900.401  0.0000 20 740

Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat 083782 01744 20 750
ADF - Fisher Chi-square 401375 04642 20 730
PP - Fisher Chi-square 731952  0.0003 20 760

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

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

Series: DIPOP)

Date: 01/22/21 Time: 21:19

Sample: 19230 2018

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

Automatic lag length selection based on SIC: 210 7
Newey-West automatic bandwidth selection and Bartlett kernel

Panel unit roct test. Summary

Series: POP

Date: 01/22/21 Time: 21:17

Sample: 1930 2018

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

Automatic lag length selection based on SIC: 110 8
MNewey-West automatic bandwidth selection and Bartlett kernel

Cross-
Method Statistic  Prob.™  sections  Qbs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -16.4331  0.0000 20 B57
Breitung t-stat -7.92862  0.0000 20 637

Null: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat  -20.2992  0.0000 20 857
ADF - Fisher Chi-square 433335 0.0000 20 B57
PP - Fisher Chi-square 376387  0AT48 20 740

Cross-
Iethod Statistic  Prob.™ secfions  Obs
Null: Unit root {assumes common unit root process)
Levin, Lin & Chu t* -0.33578  0.3685 20 664
Breitung t-stat 292374 09933 20 Bdd

Mull: Unit root {assumes individual unit root process)

Im, Pesaran and Shin ‘W-stat  -4.08097  0.0000 20 664
ADF - Fisher Chi-square 127.761  0.0000 20 664
PP - Fisher Chi-squars 185828 0.0935 20 760

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

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

INV 3pieeld Lo aldedt &) il dulys

Fanmnsl unit root test: Summanry
Series: 1IN

Dabe: 0210521 Time: 10241
Sample: 1920 20123

Erxogenous variables: Individwual efiects, indivicdual limnear trends
Automatic selection of Max<imum lags

Automatic lag lenagth selection basaed on SC: O o 5
Mewsasy-WWeaest automatic bandwidih selsction and Bartlett kermnsl

Crnoss-

Method Statistic Prolke. == sectons Tbhs
Mkl Unit root (assumes comirmon unit roof procaess)

Lewin, Lin & Cho t~ -2 15076 O OO 20 AT
Breitumg t-stat -2 92711 O D17 20 F2T
Mull: Unit root {(assumes indivicdoual umit roof process)

Im, Pesaran and Shin W-stat -2.91712 O_D0D 20 4T
ADF - Fisher Chi-square T4 2307 [o e lale)ry 20 TAT
FF - Fisher Chi-square 15204 .01 55 20 a0

= Probabilities for Fisher taests are computaed using anmn asympiotic Chi
—squars distribufion. All othher tests assume asympioitic normality.
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Pedroni Residual Cointegration Test Pedroni Residual Cointegration Test
Series: ¥ POP G Series: ¥ POP G GGY
Date: 02/12/21 Time: 1818 Date: 02/12/21 Time: 1811
Sample: 1980 2018 Sample: 1980 2018
Included observations: 780 Included observations: 780
Crass-sections included: 20 Cross-sections included: 20
Null Hypothesis: Mo cointegration MNull Hypothesis: No cointegration
Trend assumption. Deterministic intercept and trend Trend assumption: Deterministic intercept and trend
Automatic Iag length selection based on SIC with a max lag of & Automatic 1ag length selection based on SIC with a max lag of 8
Mewey-West automatic bandwidih selection and Bartlett kernel Mewey-West automatic bandwidth selection and Bartiett kernel
Alternative hypothesis: common AR cosfs. [‘thn'd!:vngi';ﬂg:cf Alternative hypothesis: common AR coefs. (within-dimension)
Statistic Prob. Statistic  Proo. Statistic Brob Nstee:%g?cd Frob
Panel v-Statisti -1.8018956 009714 -44B0770 1.0000 2 =
Eanel o statistic 1198865 00000  -11 16445 00000 Panel v-Statistic 3580152  0.0989 -4.067695 1.0000
Panel PP-Statistic -19.77469  0.0000 -22.00202 0.0000 Panel rho-Statistic -2.147851 00000  -3.552499  0.0000
Panel ADF-Statistic -18.68542 00000 -2067490 0.0000 Panel PP-Statistic -17.92109 00000 -23 89793 00000
Panel ADF-Statistic -17.03263 0.0000 -21.58745 0.0000
Alternative hypothesis: individual AR coefs. (between-dimeansion)
Alternative hypothesis: individual AR coefs. (between-dimension)
Statistic Frob.
Group rho-Statistic -8. 717643  0.0000 Statistic Frob.
Group PP-Statistic -23.27559 0.0000 Group rho-Statistic -5.430402 0.0000
Group ADF-Statistic -18.61810  0.0000 Group PP-Statistic -21.45707  0.0000
Group ADF-Statistic -15.87734 0.0000
Rubinson and Landau =5 s Ji z3 541 Ram :J &l #3501
Pedroni Residual Cointegration Test Pedroni Residual Cointegration Test
Series: ¥ POP GY Series: ¥ POP GGY
Date: 02/12/21 Time: 1320 Date: 02/12/21 Time: 1212
Sample: 1980 2018 Sample: 1920 2018
Included observations: 780 Included observations: 720
Cross-sections included: 20 Cross-sections included: 20
MNull Hypothesis: No cointegration MNull Hypothesis: Mo cointegration
Trend assumption: Deterministic intercept and trend Trend assumption: Deterministic intercept and trend
Automatic lag length selection based on SIC with a max lag of 8 Automatic lag length selection based on SIC with a max lag of 8
Newey-\West automnatic bandwidth selection and Bartlett kernel Mewey-\West automatic bandwidth selection and Bartlett kernel
Alternative hypothesis: common AR coefs. (within-dimension) Alternative hypothesis: common AR coefs. (within-dimension)
Weighted Weighted
Statistic Frob. Statistic Prob. Statistic Frob. Statistic Prob.
Fanel v-Statistic -1.270778 0.5931 -3.942515  1.0000 Fanel v-Statistic -2.320822 0.9893 -4 555652 1.0000
Fanel rho-Statistic -9.362960 0.0000 -5.095091 0.0000 Fanel rho-Statistic -11.792802 00000 -10.87245 0.0000
Fanel PP-Statistic -17.51245 0.0000 -20.20442  0.0000 Fanel PP-Statistic -15.86663 00000 2086742 0.0000
Fanel ADF-Statistic -17.107v00 0.0000 -18.08702  0.0000 Panel ADF-Statistic -18.39940 0.0000 -19.98073 0.0000
Alternative hypothesis: individual AR coefs. (between-dimension) Alternative hypothesis: individual AR coefs. (between-dimension)
Statistic Prob Statistic Frob.
Group rho-Statistic -F. 791745 0.0000 Group rho-Statistic -8 534586 0.0000
Group PP-Statistic -24.80879  0.0000 Group PP-Statistic -22.36197  0.0000
Group ADF-Statistic -18.00895 0.0000 Group ADF-Statistic -17.75576 0.0000
Lol Sbdans Jo (Kao) ) Sl oyl 3oy mit
. £ .
Ram :J gWi z35! Ram :J Js¥1 z3 5!
Kao Residual Cointegration Test Kao Residual Cointegration Test
Series: Y POP G Series: Y POP G GGY
Date: 02/12/21 Time: 18:17 Date: 02/12/21 Time: 18:15
Sample: 1930 2018 Sample: 1230 2018
Included observations: 780 Included observations: 780
Mull Hypothesis: No cointegration Mull Hypothesis: Mo cointegration
Trend assumption: Mo deterministic trend ) Trend assumption: Mo deterministic trend
Automatic lag length selection based on SIC with a max lag of @ Automatic lag length selection based on SIC with a max lag of @
Newey-West automatic bandwidth selection and Bartlelt kernel Mewey-West automatic bandwidth selection and Bartlett kernel
t-Statistic Prob. t-Statistic Prob.
ADF -3.475461 0.0003 ADF -5.090694 0.0000
Residual variance 20.33341 Residual variance 20.31289
HAC variance 4.009694 HALC variance £.235229
Rubinson and Landau =5 s Ji z3 54! Ram :J e #3500
Kao Residual Cointegration Test Kao Residual Cointegration Test
Series: Y POP GY Series: Y POP GGY
Date: 02/12/21 Time: 18:25 Date: 02/12/21 Time: 18219
Sample: 1930 2018 Sample: 1980 2018
Included observations: 7680 Included observations: 780
Mull Hypothesis: Mo cointegration Mull Hypothesis: Mo cointegration
Trend assumption: Mo deterministic trend ) Trend assumption: No deterministic trend
Automatic lag length selection based on SIC with a max lag of @ Automatic lag length selection based on SIC with a max lag of @
Mewsy-West automatic bandwidth selection and Bartlett kernal Mewey-West automatic bandwidth selection and Bartlett kernel
1-Statistic Prob. t-Statistic Prob.
ADF -3.536734 0.0002 ADF -4.542474 0.0000
Residual variance 21.43107 Residual variance 20.74744
HAC variance 4941363 HAGC variance 5142605

Eviews 9) maliy ol 2yl
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Stages in Panel Data
ARDL Implementation

First stage: Cross

sectional dependence

This is examined with various tests

(Some examples are shown below):

Breusch Pagan LM test (Breusch

and Pagan 1980)

Pesaran CD test (Pesaran 2004)

(Baltagl et al. 2012) bias corrected

scaled LM test

No: Yes:
Cross Sectional dependence Cross Sectional dependence
Second stage: Stationarity and
order of integration
Apply tests assuming cross sectional Apply ests Sssuning cess sactional
i ence (first generation) F -
EXAMPLES: (second generation)
Im etal. (2003) EXAMPLES:
Giitnat "l' (2002) LS for 2 structural breaks and Pesaran (2007)
Tt large size of data Moon and Perron (2(004)

Choi (2001)

Breitung (2000)
Maddala et al. (1999)
Hadn (2000)

Bai and Ng (2004)
Chang (2002)

Harris and Sollis (2003)
CIPS test (Pesaran 2007 )

Yes: Stationarity

No: Stationarity

Third stage: Panel cointegration

There are residual based tests,

likelthood based tests and error

correction based tests.

No: Cross sectional dependence

EXAMPLES OF TESTS:

Gutierrez (2003)

Larsson et al. (2001)

Pedroni (higher explanatory power, mostly
preferred with 7 statistics) (Pedroni 2004, 2007)
McCoskey and Kao (1998)—(ideal for small
samples) Kao (1999) —(ideal for small samples)

Yes: Cross sectional dependence
EXAMPLES OF TESTS:

Groen and Kleibergen (2003)

It allows for multiple cointegration
equations.

Westerlund (2007)

4 statistics (good for structural breaks)

Use a resilient estimator such as
Driscoll and Kraay (1998)

Is cointegration confirmed?

Yes: Cointegration

No: Cointegration

FMOLS

DOLS

MG

PMG (does not consider cross-sectional
dependence; constrains long-run coefficients be
the same across units)

CCEP (allows cross sectional dependence,
endogeneity, serial correlation)

CCEMG (as above but better for small cross
sections)

Pooling is a good idea: Opt between
random effects models or fixed effects
models depending on Hausman test.

Fourth stage: Panel Causality

Granger causality: Itis a
traditional method that assumes
panels are homogeneous with no
interconnections among
cross-section units

Dumitrescu and Hurlin (2012): good
sample properties and cross-sectional
dependence resilient. Able to report
individual specific causal linkages.
Bai and Kao CUP-FM estimator

Source: Angeliki N. Menegaki, The ARDL Method in the Energy-Growth Nexus Field;

Best Implementation  Strategies,
www.mdpi.com/journal/economies.

Economies 2019,

7, 105, P 11. Cite:
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Dependent Variable:

Method: Panel Dynamic Least Squares (DOLS)

Date: 0227121 Time: 2313

Sample (adjusted): 1981 2018

Periods included: 33

Cross-sections includad: 20

Total panel (unbalanced) observations: 753

Panel method: Pooled estimation

Cointegrating equation deterministics: C

Automatic leads and lags specification (based on SIC criterion, max=")

Coefficient covariance computed using default method

Long-run variance (Bartlett kernal, Newey-West figd bandwidth) used for
coefficient covariances

Dependent Variaole: Y

Method: Panel Dynamic Least Squares (DOLS)

Date: 02127721 Time: 23:03

Sample (adjusted): 1981 2018

Periods included: 38

Cross-sections included: 20

Total panel (unbalanced) observations: 751

Fanel method: Pooled estimation

Cointegrafing equation deterministics: C

Automatic leads and 1ags specification (based on SIC criterion, max=*)

Coefficient covariance computed using default method

Long-run variance (Rarilett kemel, Newsy-West fived bandwidih) used for
coefficient covariances

. . - Variable Coefficient ~ Std. Emor  +Statistic  Prob.
Variable Coefficient ~ Std. Emor  t-Statistic ~ Prab.

INV 0074309 0022290 3337830  0.0009

INV 0085116 0022180 3338687 00007 POP 0599268 0204813 -3.410067  0.0007

POP DAMTE 0204442 -39323867  0.0018 G 0194671 0057128 3412888 00007

G 0147802 0027670 7148857  0.0000 GGY 0000458 0003471 DO74190 09409

R-squarad (795000 Mean dependentvar 3818510 | R-squared 0685374 Mean dependentvar  3.306369

Adiusied Rsquared 0519502 SD.depencentvar 4032272 | AdjustedResquared 0534223 SD.dependentvar 4011399

§.E. of regression 3071965 Sum squarad resig 6124501 | SE ofregression 2963637 Sum squared resid 5366.503
Lang-fun variance 10.12483 Long-un variance 0475476

Rubinson and Landau :J g Ji £3 51

Ram :J eJdi £350d)

Dependent Variable: Y

\ethod: Panel Dynamic Least Squares (DOLS)

Date: 02027721 Time: 23:42

Sample (adjusted). 1981 2018

Periods included: 38

Cross-sections includad: 20

Total panel {unbalanced) observations: 751

Panel method: Pooled estimation

Caintegrating equation deterministics: C

Automatic leads and Iags specification (based on SIC criterion, max=")

Coefficient covariance computed using default method

Long-run variance (Barilett kernel, Newey-West fixed bandwidth) used for
coeficient covariances

Dependent Variable; Y

Method: Panel Dynamic Least Squares (DOLS)

Date: 0227121 Time: 2332

Sample (adjusted). 1981 2018

Feriods included: 38

Crose-sections included: 20

Total pane! {unbalanced) observations: 751

Panel method: Poaled estimation

Cointegrafing equation deferministics: C

Automatic leads and lags specification (based on SIC criterion, max=")

Coefficient covariance computed using default method

Long-run variance (Barilett kemel, Newey-West fixed bandwidth) used for
coefficient covariances

Variable Coefficient  Std. Emor  +-Statistic ~ Prob. Variable Coefficient  Std. Eror  t-Sfatisic  Prob.

INV 01300680 001369 6956488 00000 NV 0004054 0021387 4397744 0.0000

POP 0576006  0.200870 -2522284  0.0NM9 POP 0682107 0200238 -3.406479  0.0007

GGY 0130473 0.039281 -3.3214%%  0.0009 GGY 0008738 0001710 6279343 0.0000
R-squared 0580100 Mean dependentvar  3.824678 | R-squared 0605334 Mean dependentvar 3798632
Adjusted R-squared 0494650 SD dependentvar 4000917 | Adjusted Rsquared 0521218 3D dependentvar  4.008436
S.E of regression 3182883 Sumsquaredresid 6534330 | SE of regression 3049525 Sumsquaredresid  5061.046
Long-run variance 1220512 Long-un variance 10.28012
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Mean Group Estimation: Error Correction Fomm
(Estimate results saved a3 mg)

Mean Group Estimatisn: Error Correction Form
(Esvimate results saved 23 mg)

D.Y Coef. 5td. Exr. H Bzl [95% Conf. Interval]
D.Y Coef. Std. Err. 2 Pzl [95% Conf. Intervall
ec
o
= L1. .0719308 0844541 D.85 0.394 =-.0935963 .2374578
INV
L. | 0306116 0697156  0.44 0.661  -.1060284 1672515 sor
Ll | -.78E89E4 6890821  -1.14  0.282  -2.13347TL 5616807
0P
L. | -1.156377 6601103 -1.75 0.080  -2.45017 1374151 &
Li. | 5945667 2396367  2.48 0.013  .1248874  1.064246
e GGY
1. 228948 063045  3.63 0.000 105381 352515 L1, | -.0824265 0198537  -1.63 0.102  -.071339 0064861
@ s
ec | -.9652786 0630282 -15.32 D0.000  -1.088812 - 8417458
Cec | -.9865304 056498 -17.46  0.000  -1.097254 - 8757863 -
v
INV DI. | 4082511 1124362  3.60 0.000  .1848802 6256219
hil 4167026 0937077 4,45 0.000 2330386 6003663
POP
- DL | 1.997552  4.322793  0.46  0.644  -6.474967  10.47007
hil 1.507212 4156011  0.36 0.707  -6.638418  9.652843 e
o1, | 1.047388 3470266 3.02 0.008 3671952  1.727514
bl 916832 0853544 3.43 0.001 0820145 3013519 Gex
Di. | -.0673233  .023888  -2.82 D0.005  -.114143 -.0205037
_cons | 3.572386 1412200 253 0.011 8044338 6.34018 coms | 2413638 151234 L.60 0.110  -.5504327  5.377828
Rubinson and Landau =5 s Ji z3 54! Ram :J eJul 35
Mean Group Estimation: Error Correction Form Mean Group Estimation: Error Correction Form
(Estimzte results saved as mg) (Estimate results saved zs mg)
D.Y Coef. 5td. Err. z Pz [95% Conf. Intervall D.Y Coef. 5td. Zrr. z  Drlz| [95% Conf. Intervall
_EG e
iy NV
L. 0452968 0867035 0.52 0.601  -.124633 2152376 L. 0237806 0713511  0.33 0.7339 - 116065 1636262
508 208
Ll | -1.50323% 1.032813  -1.84 0.065  -3.929626  .1130433 L. | -1.204342 6604697  -1.82 0.068  -2.438839 0901546
6t GeY
Lo -.D544d7 1433079 -0.36 0.715  -.3470851  .2381911 Ll. | .0158305 .0042733 370 0.000  .007453% 0242072
= @
_ec | -.3600305 053138 -18.07 0.000  -1.06423 - 8559381 e | - o767 057314 1700 0.000  -1.089117 - 3644497
il -
m. 4805242 1039863 462 0.000 2767135 6843348 o DeesT 09153 453 0.000 o9 6112954
70 -
m. 0600267 4.201825  0.01 0.989  -5.175398  8.295452 2 MTs LAseEsE 029 0772 -
B cey
DL, | -.3232478 2414044 L34 081 -.7963918 1498361 5 M290E 00eEE 344 0001 e 0T
e _cons | 3791116 1422573 2066 0.008 1002925  6.573307
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Peoled Mean Group Regression
(Estimate results saved as pmg)

Pocled Mean Gzoup Regze

ien

(Estimate results saved as pag)

o . " - Panel Variable (i): IND Humbézr of obs - 760
Fanel Varisble (i): IND Nuzber of cbs 760 Time Varisble (t): YEAR Musber of groups = 2
Time Variable (t): YEAR Wumber of groups = 20 Gbs per group: min = a8

Obs per group: min = 38 avg = 38.0
avg = 38.0 max = 38
maK = 38
Log Likelihood = -1725.956
Log Likelinood = -1763.14 DY Cosf.  Sed. Emz : izl [35% Comf. Intesvall
D.¥ Coef. Std. Err. z rlz| [95% Conf. Imterval] _ec
I
ac 1. 0353667 0195747 4.77 0.000 08562169 1345165
NV 200
L. 1021655 0197158 5,18 0.000 .0635233 .1408077 1. CABE39B4 1615723  -2.68  0.007  -.0422735  -.1305233
P G
L1, = 4772882 ,1802389 =2,65 0,008 =, 8308111 =,1239592 1. 1360401 0477632 2.85 0.004 0424253 .2296543
e GGY
I1. -.0006618  .0027977 =0.24 0.813 -.0061452 0048216
L. 1062155 0238963 4.44 0,000 .0593797 .1530513
SR
SR _ec | -.7886203 0754395 -10.45 0,000  -.3364783 - 6407617
_ec =.8331178 0660588 -12.61 0.000 = 9625508 =. 703645
I
m™mv D1. 4276278 0903231 4.73 0.000 2505378 . 6046577
Dl. 4591143 0824465 5.57 0.000 .2975221 6207064 200
o 1.01147¢  3.700122 0.27 0.78%  -6.240631  8.263582
op
D1. (1635979 3988024 0.04 0.967 -7.652786 7.979382 G
1. (7619297 2167598 3.82 0.000 .3370882 1.186771
G
GEY
DL, 1580884 0365817 4.32  0.000 .0BE3896 2297872
. =.08502239 0168306 =2.97 0.003 -.0833288  -.0171183
_cons 1553782  .2880148 5.33 0.000 5892834 2.118281 _cons 1.57385 3053387 5.15 0.000 9753968 2.172303
Rubinson and Landau :J g J1 £3 01 Ram :J &Judi #3500
Pooled Mean Group Regression Pocled Mean Group Regressicn
(Estimate results saved as pmg) (Estimate results saved as pmg)
Panel Variable (i): IND Number of cbs - 760 Panel Vaciable (i): IND Nugber of obs = 760
Time Variable (t): YEAR Number of groups = 20 Time Variable (t): YEAR Number of groups = 20
Obs per group: min = 38 Obs per group: min = 38
avg = 38.0 avg = 38.0
max = 38 mix = 38
Leg Likelihoed = -1785.967 Leg Likelihood = =1776.044
D.Y Coef. Std. Erz z Pzl [95% Conf. Intervall D.Y Coef. Sed. Ere. z xz| [95% Conf. Interval]
S0 _ec
v i
L. 01224099  .0178664 6.85 0.000 0873925 1574274 Li. .1100235 0193262 5.69 0.000 0721448 .1475022
POP POF
Ll. -.6289223  .1677872 -3.75 0.000 -.9577793  -.3000654 L. -.5377145 178662 -3.06 ©0.002 -.8820057 -.1934234
GY GEY
L. -.1350093  .0373289 -3.62 0.000 -.2081726  -.0618461 Li. .0088129 .001453 3.89 0.000 .0028867 0087382
SR SR
—ec -.8499459 .0632123 -13.45 0.000 -.9738396 -.7260521 & -.833987 0664788 -12.54 0.000 -.9642831 -. 703661
v INv
D1. .5101601 .091694 5.56 0.000 3304431 6898771 Di. L4748252 0826452 5.75 0.000 (3128476 6368108
Po? BOP
D1. -1.437734  4.008633 -0.36 0.720 ~9.294511 6.419043 Di. .1703955  4.350053 0.04 D.963 =§.355551 §.696342
GY GEY
D1. -.4200962  .2085488 =2.01 0.044 -.8288444  -.0113481 Dl. 0094062  .0013301 4.87 0.000 0056233 013189
_cons 3.286712 .3584926 9.17 0.000 2.584079 3.989344 _cons 1.579523  .3200627 4.94 0.000 .9522113 2.206834
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— Coefficients —

[b) [B) [b-B) sqrt(diag(V b-V 8))
g prg Difference 3L
Y -1.186377  -.4772882 - B791221 794168
L.IN .030611¢6 .1021655 -.071554 .0837163
LG .228948 .1062155 1227324 074016
b = consistent under Ho and Hs; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmy

Test: Ho: difference in coefficients not systemztic

— (Coefficients —

(b) (B) (b-B) sqrt (diag(V b=V B))
g pmg Difference S.E.
L.}OP -. 7888954 - 4863984 -.3024963 8752644
L.Inw .071%308 .0953667 -.0234389 1077203
LG 5345667 .1360401 (4585266 .3071733
L.GEY -.0324265  -.0006E18 -.0317647 0256025
b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Hoo difference in coefficients not systematic
chiZz(3) = (b-B) "[{V_b-V_B)~{-1)1(b-B] chiZ(4) = (b-B)'[{V b=V B}~ (~1)] (b-B)
= 19 = i
Froprehiz = 0.2676 Drobchif = 0.533
Rubinson and Landau :§ s Ji £33 Ram :J &Jul 551
— Coefficients — — Coefficients —
b (8) (b-B)  sqrt(dieg(V b B) (bl (&) b8} sqre(dieg(V LV B
ng pog Difference oI g pog Difference 5L
L.IOP -1 905238 - 6789273 -1 276316 1.937858 L.BOR -1.204342 - 5377145 - 6666277 7864841
LIN | .D4E2963  .1224039 -.0771131 1023112 LI 0237806 1100235 - 0362423 0848858
L.GY - 054447 - 1350093 0805623 1759531 L.GEY .0158308 .0058129 0100178 0049964
b = consistent under Ho and Ha; obtained from xtpmy b = consistent under Eo and Fa; cbtained from xiprg
B = inconsistent under Hz, efficient under Ho; obtained from xtpmg 3 = inconsistent under He, efficient under Xoj obtained from xupmg
Test: Ho: difference in coefficients not systematic Test: Ho: difference in cosfficients not systemssic
chiZ{3) = (b-B)'[(V 5=V BJ*(-L)]{b-B) ehiZ(3) = (=B [V bV 81" [-1)] [b-B)
= 2.36 = 542
Drobrehi? = 0.5009 Probrehil = 0.1437

(STATA 15) pibiy ol : yald
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Panel unit root test: Summary

Series: D(GYGY)

Date: 02/23/21 Time: 15:43

Sample: 1350 2018

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

Automatic lag length selection based on SIC: Oto &
MNeway-West automatic bandwidth selection and Bartlett kernel

Fanel unit root test: Summary

Series: GYGY

Date: 02/23/21 Time: 15:37

Sample: 1930 2018

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

Automatic lag length selection based on SIC: 0to 2
Newey-West automatic bandwidth selection and Bartlett kernel

Cross- Cross-

Method Statistic ~ Prob.™  sections Obs Ivethod Statistic Prob.*™  sections Obs
Mull: Unit root (assumes common unit root process) Mull: Unit root {(assumes common unit root process)

Levin, Lin & Chu t* -17.6757  0.0000 20 729 Levin, Lin & Chu t* 0.95306 0.8310 20 750
Breitung t-stat -0.54937  0.0000 20 709 Breitung t-stat -2.10730 0.0175 20 730
MNull: Unit root {assumes individual unit root process) Mull: Unit root {(assumes individual unit root process)

Im, Pesaran and Shin \W-stat  -18.3284  0.0000 20 729 Im, Pesaran and Shin W-stat  -1.11541 0.1323 20 750
ADF - Fisher Chi-square 336.260 0.0000 20 729 ADF - Fisher Chi-sguare 426201 0.35M 20 730
PP - Fisher Chi-square 102493 0.0000 20 740 PP - Fisher Chi-squars 995687  0.0000 20 760

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

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

Series: Y GY GYGY

Date: 02027721 Time: 22:33

Sample: 1930 2018

Included abservations: 780

Null Hypothesis: No cointagration

Trend assumption: No daterministic trand

Automatic ag lenqth selection based on SIC with a max lag of 8
Newey-West automatic bandwidth selection and Bartleit kel

f-afafisfic  Prob.

ADF -7.499434  0.0000
Residual variance 2145178
0.030954

HAC variance

Pedroni Residual Cointegration Test

Series: ¥ GY GYGY

Date: 02/23/21 Time: 15:48

Sample: 1980 2018

Included observations: 750

Cross-sections included: 20

Mull Hypothesis: No cointegration

Trend assumption: Deterministic intercept and trend

Automatic lag length selection based on SIC with a max lag of 8
Newey-West automatic bandwidih selection and Barilett kernel

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

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic -0.877677 0.8099  -3.331633 0.9998
Panel rho-Statistic -10.00240 0.0000  -B.848179% 0.0000
Panel PP-Siatistic -16.14402 0.0000 -16.27171  0.0000
Panel ADF-Statistic -16.06630 0.0000 -15.76411  0.0000

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

Siatistic Prob.
Group rho-Statistic -7.720301 0.0000
Group PP-Statistic -20.45640 0.0000
Group ADF-Statistic -17.20091 0.0000

Eviews 9) by ol 2 el
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Dependent “Wariable:

Date: 02/274/21 Time: 11:13
Sample {adjusted): 1221 2013
FPericds included: 35
Cross-sections included: 20

Fanel method: Pooled estimation

coeflicient covariances

MMethod: Panel Dymnamic Least Squares (DOLS)

Total panel (unbalanced) cbeervations: 754

Cointegrating equation deterministics: C

Automatic leads and lags specification (based on SI1C criterion, max=>)
Coefficient covariance computed using default method

Long-run variance {(Barilett kernel, Newsy-West fixed bandwidth) used for

“ariable Coefficient Std. Ermor t-Statistic FProb.
=Y 0.334454 0.366712 2421950 D.0155
GG -0.005762 0.005288 -2.943342 00034
R-squared 0485302 iean dependant var 3.82T7512
Adjusted R-squared 0.237656094 S D dependent var 4 061000
S E. of regression 3.545554 Sum sguared resid 5757.B55
Long-run varianmce 13.85647T

Eviews 9) ziby ol 2 plal
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Dumitrescu and Hurlin ==

Granger L=

Pairwise Dumitrescu Hurlin Panel Causality Tests Pairwise Granger Causality Tests

Date: 01/27/21 Time: 17:18 Date: 01/27/21 Time: 17:14

Sample: 1930 2013 Sample: 1930 2018

Lags: 2 Lags: 2

Null Hypothesis: ‘W-Stat. Zbar-Stat. Prob. Null Hypothesis: Chs  F-Statistic Prob.
INV does not homogeneously cause Y 6.18109 7.93734 2E-15 INV does not Granger Cause Y 740 1.83510 0.0128
Y does not homogeneously cause INV 4 87237 537202 8.E-08 Y does not Granger Cause INV 1.25305  0.2087
POP does not homogeneously cause Y 490021 542564  §.E-D8 POP does not Granger Cause Y 740 1.18952  0.2605
Y does not hemogeneously cause POP 5.45330 6.52000 T.E-11 ¥ does not Granger Cause POP 091827  0.5640
G does not homogeneously cause Y 4 28575 422072 2.E-05 G does not Granger Cause Y 740 218557  0.002%
Y does not homogeneously cause G 4 50174 464426 3E-08 Y does not Granger Cause G 1.88463  0.0128
GGY does not homogeneously cause Y 416120 4.03532 5.E-05 GEY does not Granger Cause Y 740 231010 0.0013
Y does not homogeneously cause GGY 3.88563 363220 0.0003 ¥ does not Granger Cause GGY 1.75879 00239
GY does not homogeneously cause Y 3.28057 224064 0.0245 &Y does not Granger Cause Y 740 166236  0.0378
Y does not homogeneously cause GY 214719 0.02716 0.9783 Y does not Granger Cause GY 1.55620  0.0613
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Abstract:

This study aims to examine the impact of public spending policy on economic growth in a set of 20
developing countries during the period 1980-2018, To achieve this goal, the study tries to delve in two
aspect, a theoretical aspect in order to present the most important concepts related to public spending
policy and the economic growth, as well as the most important theories explaining the relatioship between
them. On the other hand, the second aspect is dedicated for the econometric study, by using the
descriptive and quantitative techniques, through analysing the reality of economic performance and
spending policy, as well as measuring and analysing the impact of public spending policy on economic
growth in a set of 20 middle-income developing countries during the period 1980-2018, drawing on
theoretical framework submitted by Rati Ram 1986 and Rubinson and Landau models, In addition to try
to estimate the optimal public spending by examining the validity and applicability of the Scully curve in
these countries, using dynamic panel data models, was estimated by the method of Panel Dynamic
Ordinary least Squares and Panel Autoregressive Distributed lag Approach.

Through the data of the study and the findings of our estimators on the whole show and confirm the
results of many previous studies similar to Rati Ram 1986 and Rubinson and Landau studies that the total
effect of public spending policy on economic growth is positive. In addition, the marginal externality
effect of government size on non-government output is positive. As well as the marginal factor
productivities in the government sector higher than the marginal factor productivities in the non-
government sector. On the other hand, the results of the study showed that the ratio of public spending to
GDP exceeded its ideal limit estimated at 24.95%, giving results opposite to what is expected to happen,
Confirming the validity and applicability of the Scully Curve to the sample of these countries.

Keywords: Public spending policy; Economic growth; Developing countries; Dynamic panel data
models.




