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Abstract:
This article aims to study the convergence economic of 29 African
countries over the period 1985-2018 by using the GMM dynamic approach.
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The obtained results show that the economic growth in Africa has led to
reduce the inequality between the studied countries in the long run. Indeed,
the low income African countries are growing faster than the high income
countries, and thereby the convergence between them will be reached.
However, each country tends to converge towards its own equilibrium state
namely the conditional convergence. In that context, the gap between the
studied countries will be reduced by 10% in one year, and 50% throughout
the 23 years.

Keywords: African countries; Economic growth; Convergence; GMM
approach
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0.032 (0.00) -0.0005 (0.96) 0.031 (0.05) -0.016 (0.17)  LEXP/LIMP
-0.009 (0.00) -0.004 (0.13) -0.009 (0.00) -0.001 (0.57) LINF
0.019 (0.00) 0.015 (0.00) 0.021 (0.00) 0.012 (0.01) LINVER
928 957 957 957 Obs.
98.18% 6.67% 21.56% 6.6% R-Squared
/ / 6.28 Fisher Stat.”
/ 67.22 (0.00) / Hausm. Test
8.95 (0.34) / / / J-Stat.
43 / / / NP Inst.
/ 1111.15 (0.00) 1267.48 (0.00)  1098.25 (0.00) B. Pagan LM
/ 23.72 (0.00) 29.21 (0.00) 23.27 (0.00) Pesaran LM
/ 11.60 (0.00) 15.67 (0.00) 11.29 (0.00) Pesaran CD
10.05% / 13.95% / n
22.75 / 22.75 / T

¢HO Zogaalt 2540 [l Y dysnstl a3la> 331 Jl=Y) 8 1))
.(Model specification test) g3yl caz 535 3 39wy L] Ll o

Jlest) i Ao G338 dazmiy Auall Jed on 635 ) ey WG] I 3 uE
Joast! da i) o S & (Fea=6.28) Lgwst) aflo>] dod caly ) (Fisher)
S9omgt JLEYly DV Bigims (Stums i Rngaall Bl 2, LSk LUy [Fn(28 5922)=1.57]
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e O I TR WCNIE NN NGk PP SO PR SINE
OL LYY g degdall 2o a)l 2y e s s d)ly (Hausmen Test) L=y @34 Jlax=Y!
98 Bl e SUL W 300l 068 ade 5 e, Al SN 5 5edl) Slindll o B3 Sl
Bl Jgs OF e gn g AW odn (3 Bieie Ol Lt o) 5 (Fixed) <ol Y1 g5 e
Al e sdoe OB s g ol o8 3 a5 5edl) Sl Vs AU e 343
(Gujarati, 2004, pp. 640-647) .as> | & il Slpadll o3

Wi dlaol) 23,8 Ggiall OB (LSDV) 3k (s3,d) JY1 2398 pui wils IV poy
e 5k Ll U e s R i) ABL) 2l felas B §iey Y05 (gyies dis
oosat Wl ls IS 13.95% )5 ae sy adll J9s as bgpall Gyl 50l &g
@Ml bL,Y (Pesaran) s (Breusch Pagan) «hlaxY aashll coYla=Y1 0L 35l 230
G @B B sy B b e a5y dlps S G ekl DLV Jaall e sl
b BL e LUl Shie e Jad Bzl sy Wgs ST s Jukedl DLV Jod) Sl
(Kojo, . sl @lpidis o el oty (29hn 3gadl prnar QU 3:LiSU) sl aids L
Nazlioglu, & Wolde-Rufae, 2014, p. 390)

Boanll pall BBL fomid B o)l Al el Sl e ol
o) 31T Bgian 33y Aol pime 43 Jlamialy ASaloll Z3L) Al (3 4wl (GMM)
pie Qg (0.34) 05 Jlasbyy dlexad) pyiall 3300 s (J-Stat,) et W asT (2sls)
(Hsiao & Zhang, 2015, .z3sel) Jlaial) ekl s a Saelid) Slpazall 3yl bU3)1 39om
p.314)

Jlonzalyy ¢ Sloll adglall LSl il Upos) z3gadl Jly Do o0 S 59
Smy e Bageall 22l 3 ST S5 gy Vlommd Y allall ULl 2z e

(Maddala & Wu, 1999, pp. 632-638) .akeledl ) iaul adeg su>y )l
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P01 g Spmn s pall (23 28 o 0B eV JST 06 el e sy
o sl G oo gl odng Slsd dlinel QWb Simy e sgmy e e ST
(03 5=l ity abancdl agiall 43, b o)t

Bilax] Ggme oI5 LWl Slaie (5700 poall Rl m3sed) dlae 5 dmd il
Aol fales 0L U3 ] BLOYL (gl ) ae 38l55 EjLa] Of Ls™ Lot %01 e @y
Zosedl Slpane el e e il 1) Sadd) L5 e %098 0 o 0.98 w4l o
O LS z3sadl oz iy e J&1 U el o 3,80l R 5 Jias o0 2098 0 2T ang
S Al e sl e (g e LeSle Loy 21 Sl QL] e 33 Ras 5f e
B o L ad) Jold) o 58T By o ol Bhms Jol) OF gmp Mn g B ol S
9 6l Ol Al b b el U el Je sdes ¥ sed) Juas OF pe el
3 ndl sl e dys IS o ) Ol i 5 g B s gl oda y ST aBLL)
GNP Az ek kel s 06 ade 5 0 BUKH e Je i3 0SS
O eSs anall Jgs oo @en JS700 6T 10.05% aadll caly 8 )il as e OF LS. by 2l
I e 0sd O)lam @l Ol w5 e Lhad g semdll e ol @ 10.05% Jf
2o 2275 ol mdl) G ST o) ad

rieil .6

aalll Slse¥) oal e med (e3lasV) )l Wl OF 3 2uhal) ods a8l oSS
ile Bl ool LWLy oalas¥l LSl U e 83l ey (i Y wlslasdl
LR 3 ey (s3LaBY) )Ll (g 2l

B8 (sey (oLl Ul Bsp Ll Led B W93 29 e 0SS de e
Jss Jo il ©usTy 20181985y sl Jo ells s e il i) Sl

¢ e @ o= 0.011 Jz£ Sy imgdl) 23 Joll e -6 Rz
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Jpd il ) e 3l e i) Jawgze 835 OF LS ple 87 (3 Ul n 5,4 Bz
a3 131 by aiy cazdl e i) e dslid QU alall (3 5usly By 2l e
R

S oSy ndl Jss e USF ekl 2l 06 QB R a2 Ly
15y Al Sl Wl 3 W jde Wi el Ad b Jleasaly b by )
Bl Jg o Wy JS7 0 (6 %02.93 2l il o Riadsin p3sed) a3 Ll 25
o 05t )l s Oyl oy oo Lot g Bemdl) e a3 902,93 i 0T eSS
s Pl e s audll OF WS ple 23.64 ol sl iz ST ) b dndl sl
6l i =6 B s o 2SE & Al 2 g

7358 98 Rl e SUL bl 2300l OF ) Lhogs adslall SUL) 2> 3 U
Usbiasi) dgeda dlaal) Slpie 2y lal) o Limeis doeall pgiall b Lo slazeWU 5 ccaldl Y0
Ly ey o) ndie Jol) o 81 550 sa ol dadsiis Joll O LS (Lila)s
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Jol o Ssple 22,75 )05 (e (35 clend) Y1 e 05 )l Ul i) Loy o Lehais
dad) sl e Wy S a) Jag ) ) Gjledl mog sdowng semdl) Ciad o OF il
Rp g byt - s e A4S ) L oog My lys S SLISGL plul e
Sl S st Wikadl 2wl Slalydll o S me 33155 Bzl adng (llall i)
) Slogdl 2 S8 e Bl 4] clog L ssi ey O e gl

() Uhly 2ot bl a5l 33 (o3l Ogladl) 55 B
e Al B Y Bl JBYI Cp Rl Bl sk sl e ls

(Y SLaBl wedd Shleia V) S (3 8jie Slogdn Wl 85,0 P
>

() @l Jall ) Ladeds (3 sdly B Y1 8,31 8l diate Il
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UNIT ROOT TEST TABLE (PP)

UNIT ROOT TEST TABLE (ADF)

ECARTYPE NMOYEMNMNE J(ECARTYPE) CIMOYEMMNE) ECARTYFPE MOYEMME S(ECARTYPE) SiMOYEMME)
ot t-Stat. -1.85 1.29 -6.53 —=.32 -1.89 o.F= —5.a7 -=.36
Cconstant _Erob. 0.35 1.00 o.o0 o.02 0.33 o.99 000 o.o2
no no - - = no no - -~
At T-Stat. -1.52 -1.98 -8.07 -=.7a -1.70 =216 -5.69 -=3.74a
Constant _Prob. o.s0 o.59 o.o0 0.0= o.7= o.so ©.00 o.03
& Trend no O F—— - e O P -
wWithout _t-Stat. =.80 =.a1 -S5.38 -=.a8 =.63 2.=0 -5.33 —2.32
Constant _Prob. 100 100 o.o0 o.0= 1.00 o.99 ©.00 o.o=z
& Trend no no - - no no - -

MNotes: () Significantatthe 10%: (=~ ) Significantat the 5%: (~~~) Significantatthe 1%5.

and (No) Not Sign

cant, ~MacKinnon (1996) one-sided p-values.

MR AT ARDL Cointcarsting And Lona Run Form
Comtearanna rorm
vanaoie Cosmoiert  sta =rror | tswuene  Fros
Cron - PR 0 aninTa 0 An=maan > aamA1T oo1am
Py & (v ET e, 0523753  0.111302  -a7osror 8.0001
28552 DAY MINE 1 83533352 5331825 3795585 o8ess
28237 et D S0iboo:  ooosors  oosooes  boooo
aa8as EBinmacs NB35%%E 2E8ENaE s2sesid 88508
Soog e S FCARTYEE L0 ARar MOYETINE + n 4R 15 - 0 noATeETREND
Toceeas
eB337EE Lona Run Coommcicnts
seinsas anaoe Coomoert =i =rror | towwens | rres
- M OYERNNFE -0 AGA1GA L -12 427330 0 o000
S3si2z 0953365 17.3s344s2  0.0000
Trter el s o e @TRCHND Dloo9ssS oooo242 21750730 ol0000

ARDL Bounds Test = =
Date: 02/18/20 Time: 15:27 . =
Sample: 1987 2015 - =
Included observations: 32 ] s
NUll Hypothesis: Mo long-run relationships exist - o
Test Statistic value K . -
F-statistic 1374734 1 S T i

| Comataton LM Test
Gritical Value Bounds

o 7Ta13

Significance 10 Bouna 11 Bouna m19
10% 59 6.26 -
5% 656 73 N
2.5% 746 8.27
1% 74 9.63

w\ Z\..»\).\M Q.J)\.E.’J\—B C)‘J.‘[-LE.?

P R '7"*’* Carrologram Residual Q-5tat Series: Residuals
Atacarielabar Patin .Hamlh " : Sample 3 20
= —_— Obsewvations 27
S B e DR S ! ; Mean 02076
LEDETSE NIRRT EES ' ) H Median  0.040735
| ' aom 1mms oamr || Maxmum 2436102
' ! atn zom o) Minimum 2735150
! ! a2 21900 0aas | | © Std Dev. 1474200
! ! by el Skewnsss  0.085474
y ) 0277 18116 0841 Kurtosis 3454002
= | ' 005% 7428 0729
2 ! ) 0221 83700 0 Jarque-Bera 0245823
7% —— J— Probabilty 0884342
SRl e SSirstansncy o s may ncd be valkdfor s equabion speccabion
Dopen et vanaple DUPTEH Torrelogram FesTaual Gotar
Bt E © et St o
D3k 02 g0 Time: s Aubcotelation  Partisl Corelation AT PAC Q:Siat Prob

29
Inciuged observations

w
wariable Coemecient Sta. Error tStatistic Proo. ! ! ! ! 100750075 018C7 057"
g g 2-0221-0227 18007 D.40€
= Tnormamm  amrzann  ioniaan  ozoon o
LPIBH1085 -0.557163 0.392411 0.1697 ! ! ! ! 3 0040 00D 18561 ]]ﬂi
3.032746 0.838208 0.0015 ! ! ! ! 40027 0078 18820 075
LS S93EIS gvEls et | B V5006 0060 2007 1368
ST 7a97%E1 ER%Es O o2l o g 50114 0158 28061 38
LRVER 1%0iE3E  TEASENE 0233778 oeael|l 4 IH 1 70190209 3303 235
R squarcd 640143 Mcarv dcpendent var 12076290 ! ! g 8 -0043 -0.172 33808 0.30¢
Fuieg Res quarea 0532000 55 uspenasnivar pestee] | V) s ors 002 42 03
Sumn sanared resia 2325668 Senware criarion Saasaazfl o 10 00083 0118 42041 033
A 225555 ANNSE U e Eeseerel | RN g 100 on 45w 3
E“Rancn S%23272  Dilmin wasen ot 2672095 ) ¢
R ity 5 Bonana K T 200702 47165 D36
pondent Variable: DLPIBH Correlogram Residual Q-Stat
Mefnog: Gencralized Method of Moments
Dte: 02117150 y :
Sample [amuslea; jzg Autocorrelation  Partial Correletion AC  PAC Q-Siat Prob’
InciGed ob5orvatlons: 27 aftor adjustmants
Linear eshmatmn wnh 1000 weight updates ! ! ! ! 1-0.103 -0.103 0.3188 (.572]
Estimation weighting matrix: V = o = 2-0.310 -0.324 33330 C.189]
Stanaara srrore & Covanance ng o matnx T TR | 2w o s o
Inotrument s pecification: D(PIBH 1556) LPIEH 1888 BLIGH1988.5)
Constant added to instrument lis ! ! ! ! 40022 -0.093 49498 €29
g o I I 5-0.128 -0.020 55325 (354]
vanable Coemcient Sta. error tStaustc FroD. an ! ! 6 0141 0.070 62723 (393
c 0.134428 2758936 0.048725 0.9615 . . . . 7008 A0 82734 L5
Lrii1sss 5131 sEEEE 83 sEr| iy | i |iimam s
R squarcd 0.012709 Mecan dependent var 1265828 i i ! ! 10 0.0682 -0.008 7.4965 (678
Adjusted R-sauared -0.026782 S.D.dependentvar 1576984 ' ' ' ! 11 -0.055 -0.066 7.6504 C744]
Cfregrassion 9857862 Sumsauarearesia csasvosfl g T8 |1t 00 st ost
vurpin-vwatson stat 2085042 J-staustc 1.040U6 S -
InstrumGmt ramk 3 Prano swonsue olsaas04

Propabilties may nctbe vali for s acuation specifcaton
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Dependent Variable: DLPIBH Correlogram Rasidual O-Stat b = Senes: Residuals
Method: Least Squares | e
Date: 02/17/20 Time: 16:51 pubcorrletion  ParfalComslaticn ~~ AC PAC Q-Stal Piob 3 -
Sample: 1 29 Obsenvations 29
Included observations: 29 g [ 10101 0101 0.3257 0568}
variable Coefficient  Std. Error  tStaftistic Prob = = 2-0350 0364 43963 0111} ) 3 Mean
=N =N 3 omb 011 5oz o1 | 5 g | Medisn
c 0504043 2152391 0276410  0.7843 [N [ 4 00410057 59241 0208 | § Masimum
LPIBH1985 0086699  0.301819  0.287254  0.7761 (= L 5-0150 0035 67517 0239 | §
o [ 6 0116 0082 72357 0298 |
Rosauared . 0003047 Wean dependent var 1207629 X Vo | 7 0063 coz Tases 0384
jjusted R-square - ependent var 0145 :
SUrananere SDERT AGNhmlmeen  STesi| g | v | s o
Sum squared resid 65.37257 Schwarz criterion 3.882911 900k A
Log likelihood -52.93492 Hannan-Quinn criter. 3.818147 ! ! [ 0 0713 029 90127 053 ot = 3 o T o
F-statistic 0.082515 Durbin-Watson stat 2119054 v UL 10048 L0385 91277 051
Prob(F-statistic) 0776111 ! ! B 120217 €204 1307 0478) Quantiles of AESIDUAL

adglad) syl b g id) - ot s
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[Fesioual Cross-Section Depenoence Test

MNull hypothesis: No cross-section dependence (correlation) in residuals
>a H N
Tl prarel (bl ) G b s rvalions. 957 Equation: Untitled
wanaoic Coomaiont sta. error + Staucne roo. ||REMods Includea: 33
= Cross-sections included: 29
] Z2035392 2-2952 ||Total panel ocoservations: 957
o = o oooo ||MNote: non-zero cross-section means detected in data
a 3 5 97222 ||cross-section means were removed during computation of correlations
o = olsTrs
el vouns Test Statistic df Prob
coi1z=
S2223%2||sreusch-Pagan Lm 1098255 406 0.0000
-2 50229allPesaran scaled LM 2327567 0.0000
Foflatis e i275102||Pesaran CcD 11.29793 0.0000
rooih ctanstey AR
ST = )
L= =a Residual Cross-Section Dependence Test
Mull hypothesis: Mo cross-section dependence (correlation) in residuals
P Equation: Untitled
PP Periods included: 33
—=7a=c= Cross-sections included: 29
Rttty Total panel observations: 957
5 Cross-section effects were removed during estimation
= —
S Test Statistic df. Prob.
Cro==_section fixed (durmmy vanabi==)
n P —— = Breusch-Pagan LM 1267482 406 0.0000
A"é"?."‘r{c';'.‘r:_.“_fu'z::" E Pesaran scaled LM 2921441 0.0000
ca caresia 2 Bias-corrected scaled LM 2576128 0.0000
7225578| | Pesaran co 15.67791 0.0000
wrrcterens corTes Residual Cross-Section Dependence Test
Mull hypothesis: Mo cross-section dependence (correlation) in residuals
25T mancen Equation: Untitled
e =rror oo Periods included: 33
o 83277 o coqz||Cross-sections included: 29
58238 5:3555| | Total panel observations: 957
oooza 2 22z 2| Mote: non-zero cross-section means detected in data
E=mect= Specmcancn Cross-section means were removed during computation of correlations
S A S 2823228 52 Test Statistic af Prob
5 2224n5]| Breusch-Pagan LW 1111.151 406 0.0000
Peszaran scaled LM 2372824 0.0000
R e reT T T e soazaig||FesarancD 11.60008 0.0000
— e — e ————————————————|
O RInIe d IRanaom ENecis - Fausman Tasl Tepenaent vananis DLEIST
Equation: Untiied Methos Fansl GMM CGLS (Gross-=sction SURY
‘@st cross-section random affects ot :agdiuitezl;nfgﬁg 234s
Test Summary Chi-Sq. Statistic  Chi-Sa. &f Frao
Cros 8-8action random A7 Z2OSTH o 0.0000 i
. nce (no ar. corraction)
Instrument specification: G D(LEXP.2) DILIMP.2) DILINF.23 DIINVER. 23
Cross-section random affects lest cormparnsons po L P D ILPISHLL) LEXE LIRME LINE LNV R L Lo
Constant added to instrument lict
Fa WaArioI. 3 Fran
——— variable Cosfficient Std. Crrar totatistic rron
e i ey [ 0.1z1245 0.002577 47 03145 0.0000
[ o 0017 0.0820 Leonae) 5052357 O00n5%s  Abbssas et
PO o 0.0078 0.0000 Ui 0’03260 n'anoznn 57 Aa017 o'aono
LEXPLIMP o O 000555 0.0003 LepoP 0.012920 0.000114 1127040 0.0000
| Exea e 6’02521 n'anioo= >S0aaz o'aooo
LINE i 0. OhAAA = 0L i Lt -0.009123 0.000301  -30.55513 0.0000
LIMVER o 0.015142 0000002 0.0002 Linnver 019033 olonoass slaazss oloooo
I =-Section Depondence Test Crects Specmeanton
o crosn-secHon dapendencs (Correlation) In resicuals Sress Sochen eea (aurmy varionies)
- - =
TS IVEEN ¥ O Weiahted Otatistics
Tetal pars reaticnm Rosauarsa 0.901002 Mean dependentvar +z2a2115
Oloziiun S Q7 sooes
1004914 Sum 204.79856
20a2zas o otan Slosomos
G2 Protc 6'R2m0a>
— Crweiohtes Stanstcs
~-cauarsa G.z=za7s  Mean aspendentvar coizers
Sum sauared resid 1297507  Durbin-watson stat q.327104

Panel unit root test: Surmmary
Series: RESIDUALS

Date: 02/19/20 Time: 20:45
Sample: 1985 2018
Exogenous variables:
User-specified lag

Individual effects, individual linear trends

MNewey-West autormatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Methoo Prob== sections Obs
MUl UnfErost (35Sumes cemmen Unit rect process)y
Levin, Lin & Chu t 265 ooo =) svo0
Breitung t-stat Aeezaa o0.0000 =9 241
Mull: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -7.29592 0000 29 870
ADF - Fisher Chi-square 161.770 o.0000 =9 s7v0
PP - Fisher Chi-square 220681 0.0000 =9 s99

—sauare distribution

=~ Probabilities for Fisher tests are computed using an asymptotic Chi
Al othertests assume asymptotic normali
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