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Abstract:

This study aims to measure the impact of Financial Development on Economic Growth in the
Maghreb countries (Algeria, Morocco, and Tunisia), by using three financial indicators explaining
the extent of the Financial Systems Development, which included: (a) Domestic Credit allowed to
the private sector (CRDT), (b) Monetary Mass index (M2), and (c) the Trade Openness index
(OPNESS) as a percentage of Gross Domestic Product (GDP) which expresses economic growth.
Time series method including Johansen’s (1988) cointegration and Granger’s (1987) causality tests
were applied to investigate the hypothesis of this study using the annual data covering the examined
period 1990 — 2018.

The results show the absence of a relationship between financial development and economic
growth in both Algeria and Morocco, while they are well co-integrated in Tunisia. Whereas the
Granger’s causality tests have indicated that there is a unidirectional causality relationship from
financial development to economic growth in both Tunisia and Morocco, with its absence in
Algeria.

Keywords: Financial Development, Economic Growth, Maghreb Countries, Cointegration,
Causality Test.



Résumé:

Cette étude a pour objet de mesurer I'impact du développement financier sur la croissance
économique dans les pays du Maghreb (Algérie, Maroc et Tunisie), en utilisant trois indices
financiers expliquant I'ampleur du développement des systémes financiers, qui comprenaient: (a) le
crédit intérieur octroyé au secteur privé (CRDT), (b) l'indice de la masse monétaire (M2), et (c)
I'indice du taux d'ouverture commerciale (OPNESS) en pourcentage du produit intérieur brut (PIB)
qui exprime la croissance économique. La méthode des séries chronologiques comprenant les tests
de cointégration de Johansen (1988) et de causalité de Granger (1987) a été appliquée pour étudier
I'nypothese de cette étude en utilisant les databases annuelles couvrant la période examinée 1990-
2018.

Les résultats montrent 1'absence d’une relation entre le développement financier et la
croissance économique tant en Algérie qu'au Maroc, alors qu'ils sont bien co-intégrés en Tunisie.
Alors que les tests de causalit¢ de Granger ont indiqué qu’il existe une relation de causalité
unidirectionnelle entre le développement financier et la croissance économique en Tunisie et au
Maroc, avec son absence en Algérie.

Mots Clés: Deéveloppement Financier, Croissance Economique, Pays du Grand Maghreb,
Cointégration, Test de Causalité.
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!.T.McKinnon, " Money and Capital in Economic development ",Washington Brooking Institution, 1973,
E- Shaw, 'Financial Deepining Economic Development' New York, Oxford University Press ,1973.
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!, Hazem A et Chadi A, The effect of Financial Liberalization throught the General Agreement on trade and services
on Economic Growth in Developing Countris , Intrenational Journal of Economics and Financial, 2016 ,
p 856.
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1 Philip Arestis, Panicos O. Demetriades and Kul. B. Luintel. (2001), Financial Development and
Economic Growth : The Role of Stock Markets , Journal of Money, Credit and Banking, Vol.33, N°01, pp:
16-41.

2; Paresh kumar Narayan,Seema Narayan. (2013) ,The Short —Run Relationships Between the Financial
System and Economics Growth : New Evidence from Regional Panels, International Review of Financial
Analysis,Vol. 29, pp: 70-78.
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1: Norman Loayza and Romain Ranciere. (2006), Financial Development, Financial Fragility, and Growth,
Journal of Money, Credit and Banking, Vol. 38, N 04, pp: 1051-1076.
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1 Clara Caselli. (1984) , Aspects of Financial Evolution in the African Countries, Saving and
Development , Vol. 8, No. 3, pp: 217-242.
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:PP (Phillips—Persson) i) :Lsb
ddec dlaulsy Balgie dsnal) Abuldl o g8 5 ADF Ladl (he duagee ST byl Ao Las¥) 1 ash
g Balasy udd) Ll V) Ao by 5 ((ARIMA) 3130 13y b JalSial) o jaiall Jass il
D 5yall 7 3gaill AolaaisSs HLEAY) 138 (3 5 ¢ Lnalen Y
+etAYt = a0 + alt + a2Y, 4
Ll aan jrua die Lagad 3 ADF las) (e 3aly duadl PP jlas) o cpdlias) e aaall 55
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: (VECM) Vector Error Correction Model sy el pigad.3.1.1
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: Granger Causality Test il 4l L33 .4.1.1

o lealaal Abyag L 5 Caadl) cilpatia o JaY) Sjual 3D Al Jaiha [les) Jexdiow
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O Lo Bl N4 el i) Jg B (g3laiBY) gaill g Alall ki) G ABad) dudys .3
.2018-1990
- slal B oalaBy) gaill 5 Al jelaill ¢ ABDad) jLid) 1.3
. PP g ADF i3l Judhaddl dyiind jLsd) .1.1.3
OPNESS Ms il PP 5 ADF dsladl Judludl i) jlas) it 1 (05-03) a8 Jgaadl
RGDP

PP ADF i)

%10 %5 %1 t-statistic %10 %S5 %1 t-statistic

-3.587527 | -3.587527 | -4.339330 | -23.19018 | -3.229230 | -3.587527 | -4.339330 | -8.695424 D(Log
RGDP)
=3.229230 | 3 sensrr | 4339330 | ~5-241265 | -3.229230 | -3.587527 | -4.339330 | -5.156780 D(Ms)

-3.229230 -4.888213 | -3.229230 | -3.587527 | -4.339330 | -4.896886 | D(OPNESS)
-3.587527 | -4.339330

-(Eviews8) malin clajia Ao slac¥l Ll dlae) (et jaadll

P Alasy) LAl

A clysiall (05-03) a8y Jsaall b daiasall £-stalistic dad o) PPy ADF ladl muas
Lasds e Lina)ll Il o WL 5 %105 5% %1 e IS vie danal) dailll (o pal
A(0) om Ayl (e AlalSiag
Gus celbi) 5 Al i ae paad ) et eclpaiall diaill Judlad) b Ll L Laay
(01-03) a8y Galdl daimsy Lo 138 5 (OPNES)( Ms)( RGDP )&puiiall o JSI (P=2) )y
Jraiilly
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. Johanssen ( ¢ idall Jalsil) jlad) .2.1.3

OPNESS il yiall o jisial) JalSill a8Mal) alasy Johansen il zilu: (06-03) ad) Jgaal)
RGDP Ms

Series: GR MS OPNESS
Lagsinterval (in first differences): 1 to 2

UnrestrictedCointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic ~ Critical Value Prob.**

None 0.301611 17.91563 29.79707  0.5723
At most 1 0.259492 8.582193 15.49471  0.4054
At most 2 0.029230 0.771307 3.841466  0.3798

(Eviews8) malin cilajia e alaeVh AdUall slac] (e 1 jdaal)

Ay dagiil)

t- statistic a8 of a3 (06-03) ady o) Jsaall 8 el Johansen sl Pla e
iy o Ml 5 ¢ 0.05 e ST Lllain V) dad 5 %5 (griwall die A pall 2l (e ral
Cr Qushall gl 8 il LS5 ADle dgag pie die 5 (1=0) iuall (g5las ddstaadl)
. Gyl
Lol Lol Granger duall Hlid) Gyh e juadl) (aall 8 Al o) asdin ailes
i & mage 58 WEVAR - S s #3500 o dilainVh juadll (saall 8 383aly
- Jaaills (02-03) a3y aldll
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.( OPNESS)( Ms)( RGDP ) cfysiall (ym 48Mall dapda aaa31 Granger  Lidf .3.1.3

Al (gaal) b cptial) ¢ ABla dagls waadl Granger L) : (07-03) ad) g

- AR
FRRRTIRI Jeaiay) Sl Lilaay) F il il
— / 0.2041 3.178138 sy ¥ D(MS,) : 1 4l
D(GR))
0.4550 1.574827 G ¥ D(GR,) :2 dpa il
- — D(MS,1)
«—— 0.8350 0.360622 <2 ¥ D(GR,) 134 Al
D(OPNESS)
<« 0.3134 2.320346 ¥ D(OPNESS,),:4 4xa 4l
D(GR,) <o

-(Eviews8) zalin cilajia Ao slaacVh Al slae) e 1 jdaal)

AlaaN) JHa

Lilasy) L) ((07-03) a8y Jgaall A el Ld Granger jladl m=5tn DA o
Jis Ml 0.05 ce ST Jin¥) of (6 % 5 (ggine 2ie Ldgaall F e sl il
5 (s die Algaall F e il 2 dpjill & il ddliasy) dadl) of LS ] duzadl)
L) Gl Gpaiiall o AR b 4ie 562 i UL 50.05 e ST Jlasy) o) o %
e 2Dl 5. Sl ol ol saill e (ail) (g yeall 50 Lali (e slgu ¢ 200 ola
Juia¥) of & %5 gsiase 2ie Adgaall F e sl bl Adlasy) dedl) of mbal Pla
e oral 4 daasall 80l Aileas) daidll o) WS ¢ 3 dacaydl) dis JEL 5 0.05 (e S
Ol aie 5 o4 Lacapdl) Ui aie 5 0.05 Gyt JLisV) ) (51% 5 (gt 2ie Adgaall F
) o olaidyl sall) 550 Zali (e eloas ¢ dama sladl gl Gl Cppiall G A
Sall gl syl
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Ccuial) b b sal) 5 Ll kil G ABMa)) JLEA) 2.3
PP s ADF &uia}ll Juduall &y)iicd lgd) .1.2.3

(OPNESS)(CREDIT)(MS)(LNGDRP)

) yxiallPP ADF a3l Judid) anal jladl C._atu (08_03) aBJ BELENY

PP ADF o il
%10 %5 %1 t-statistic %10 %5 %1 t-
statistic
3.229230 | 3.587527 | 4.33933 | 11.03051 - 3.587527 | 4.33933 - D(LNGDPR,)
- - - - 3.229230 - -0 11.6958
9
3.229230 | 3.587527 | 4.33933 - 3.229230 | 3.587527 | 4.339330 | 4.89398 D(MS)
- - - 4.958224 - - - -
3.229230 | 3.587527 | 4.33930 - 3.229230 | 3.587527 | 4.339330 - D(CRDT)
- - - 4.395141 - - - 4.36021
3.229230 | 3.587527 | 4.33933 - 3.229230 | 3.587527 | 4.339330 -
- - - 7.360854 - - - 6.29005 D(OPNESS)
-(Eviews8) zalin cilajia Ao slaacVh Al slac) e 1 jdaal)
:g:.l.«a;\g\ BU|

AN @l paiall (08-03) o) Jgaall 4 dauasall -sStalistic dad ol PP 3ADF jlaa) uag,
Laba 5fine Liajl) oDl olb GG 5 %105 5%5 %1 Gsiae IS dic A all daill (o ral

- dpdadl Jalsal) dBle alag¥ Johanssen jlid) (gaubiy asiin ade 5 1(0) Lia Aoyl (e Akl
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5 plad) Adlal) mIll) Cp i) Alay Johanssen ¢ idal) Jalsil) [L3i).2.2.3
LGaldl) g Uadl) ) adkall Asal) GLaRY) 5 gal ag el

zelip b oe (CRDT) (MS) (LNGDPR)  clysxiall diajll Judldl yalill coljid s o
(03-03) o3 Galall & mmage g8 WS (P=4 )1 @ Cus « "Eviews8'

(CRDT) (MS) ciysiall Johansen ljidiall Jalsill L) il :(09-03) i) Jsaal
.iall b (LNGDPR)

Series: LNGDPR MS CRDT

Lagsinterval (in first differences): 1 to 4

UnrestrictedCointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.692329 41.88931 29.79707 0.0013

At most 1 0.304535 13.59991 15.49471 0.0946
At most 2 * 0.184120 4.883726 3.841466 0.0271

-(Eviews8) zalin cilajia Ao alaaeVh AUl slae) (e 1 jaall

tduan) LAl

oo St statistic a8 o s ((09-03) a8 Jsaall b oall Johansen  las) JMA e
@l dgiad 45y b JEb 5 0.05 e ral ddlany) dadll 5 %5 (ssisall xic A pall 2l
t-statistic of ass (r=1) [l xie Wl clypsiall o dliie Lol dDdle J8) e a5ag diag iuall
Ehb Dl Angl 9 hbﬂ ngm ABM\ Ay dgag dlag %5 LQM‘ e Z\AJL‘\ (;_..ﬁ\ (e ‘)Mi
- ke Jelsal
H s LS (VECM) Uadll a5 DA (g0 Jashall (s3] (b A8 dsdyay gl
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. qual b (VECM) ¢ 3sall dsgina :(10-03) o8, Jgaal

System: UNTITLED
Estimation Method: Least Squares
Sample: 1995 2018

Included observations: 24

Total system (balanced) observations 72
Coefficient Std. Error t—Statistic Prob.

(1) -0.362032  0.227162 -1.593720 0.1205
(2) 0.406915 0.218659 1.860956 0.0717
(3) 0.327328 0.131463 2.489891 0.0180
(4) -0.272518 0.164728 -1.654354 0.1075
C(5) 0.004036 0.001121 3.599390 0.0010
(6) -0.001746 0.001345 -1.298181 0.2032
(7) 0.000427 0.001044 0.408935 0.6852
(8) 0.001470 0.001004 1.463702 0.1527
) -0.000146 0.000474 -0.308161 0.7599

C(10) -0.000241  0.000435  -0.554357  0.5831
c(11) ~7.18E-05 ~ 0.000442  -0.162521  0.8719
c(12) 0.000532  0.000451  1.179304  0.2467
C(13) 0.022858  0.014173  1.612788  0.1163
C(14) 1517726 62.44240  0.243060  0.8095
c(15) -42.79706  60.10519  -0.712036  0.4814
C(16) 41.45482  36.13661  1.147170  0.2596
c(17) 32.81748  45.28052  0.724759  0.4737
C(18) 0.446272  0.308250  1.447763  0.1571
C(19) 0.056159  0.369701  0.151904  0.8802
C(20) -0.068173  0.286972  -0.237560  0.8137
cl) -0.046357  0.276094  -0.167902  0.8677
c(22) 0.022779  0.130204  0.174951  0.8622
C(23) -0.057114 ~ 0.119463  -0.478088  0.6357
Cc(24) -0.110102  0.121432  -0.906694  0.3711
C(25) 0.039494  0.124094  0.318254  0.7523
C(26) 0.212960  3.895915  0.054662  0.9567
c(27) 103.7429  140.9142  0.736213  0.4668
C(28) 36.82355  135.6398  0.271480  0.7877
C(29) 34.79940  81.54971  0.426726  0.6723
C(30) -17.95327  102.1848  -0.175694  0.8616
c@31) -0.185456  0.695629  -0.266601  0.7914
c(32) -0.350350  0.834308  -0.419929  0.6773
C(33) 0.846382  0.647611  1.306928  0.2003
C(34) 0.083528  0.623064  0.134060  0.8942
c(35)

0.145219 0.293833 0.494223 0.6244
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@]

C(36) 0.051847 0.269592 0.192318 0.8487

C(37) 0.024954 0.274037 0.091062 0.9280

C(38) -0.208121 0.280044  -0.743171 0.4626
(39

39 -4.816010 8.791937 -0.547776 0.5875

Determinantresidual covariance 0.009560

.(Eviews8) zaliy cila s o aldic¥l Adlal) dae) (e : jdaall

L Alaay) LAl

Jig pae asl ani ((10-03) a8y Jgaall 8 magall (VECM) 3sail dginall HLid) ol o
A s (Ka Y aie 5 %05 die (gyine e 4K 5 (b Undll manan Jales of Can (pudal
. Granger 4udhlid) ok e juadll gaall & ALl jidis die 5 dighll ol 4
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.( CRDT)( Ms)( LNGDPR ) cfysiall (pm 48Mall daph aaa3t Granger  Lid).3.2.3
Fmaill aall & Chariall G Al Ak waatl Granger ladl @ (11-03) a8 Jgaad)

Al ABMal) Jhaiay) il Lilaay) F Sl il

0.0058 14.52586 Gaay D(MS,1) : 1 dada @l

< D(LNGDPR,1)
L 0.0920 7.989615 ¥ D(LNGDPR,1) : 2 4 il

D(MS,1) <
0.776 1.780874 Y D(CRDT,1): 3 dxa i)

/ 0 D(LNGDPR,1)

A 0.8040 1.626446 D(LNGDPR,1) :4 4x il
(CRDT,1) ¥

-(Eviews8) zalin cilajie Ao slaaeVh AUl slae) (e 1 jaall

: dgilaaay) dall)

idsaall F e 58 yidl d8lany) daidll ¢ (11-03) &) Joaall & cpsall Granger jlidl cae
dflany) daidll o) LS o] daajdll s Ml 5 <0.05 (e sral S of () %5 g5 2ic

2 Gocajdl) dis Ml 5 0.05 o ST Jan¥) of 6l ddsanll F g (g sal 2 daajill 8 il
A fig Cun AN S mll I ool g peall (e daie anly olail L) Lyl A8l ol diase
O & %5 5ma vie Adganll Fge jral3 daajill b pidl Adlany) daddl) of WS Lase b Y

o el 4 il A il Adlany) dedll W ¢ 3 Gyl Jiis JElb 5 0.05 e St Sl
OB ade 5 ¢ 4 Lyl QS Ji JEL 5 0.05 e ST Jlan¥l o (5 %5 ssine vie ddganll F
pdial) aal) Lyl puaie B0 Lali e elgw ¢ AV olat) e (e e olail g L A8D])
oSl gl Al Aalal sl e jalald) o Uaill
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L s g e gal) gl kil ABRY SLEAI 3.3
PPy ADF Zuia}l Judlaadl dypiiad) J43).1.3.3
(OPNESS) i ysiall PP 5 ADFaslull Judldl ) sl it (12-03) ) Jsaal
.55 b (CREDIT) (GR)/(MS)/ (LNGDRP)

94

PP ADF < pilal)
%10 %5 %1 t-statistic %10 %5 %1 t-
statistic
- - - 0.030342 - - - - D(LNGDPR))
3.22533 | 3.58062 | 4.32397 3.22533 | 3.58062 | 4.32397 | 0.06935
4 3 9 4 3 9 2
- - - - - - - - D(LNGDPR,
3.22923 | 3.58752 | 4.33933 | 5.076908 | 3.22923 | 3.58752 | 4.33933 | 5.07471 1)
0 7 0 0 7 0 4
- - - - - - - - D(MS)
3.22533 | 3.58062 | 4.32397 | 5.635646 | 3.23345 | 3.59502 | 4.35606 | 5.68013
4 3 9 6 6 8 6
3.22533 | 3.58062 | 4.32397 | 5.450457 | 3.22533 | 3.58062 | 4.32397 | 5.44522 D(GR)
4 3 9 4 3 9 8
3.22533 | 3.58062 | 4.32397 | 2.010059 | 3.22533 | 3.58062 | 4.32397 D(CRDT)
4 3 9 4 3 9 -
1.87923
2
- - - - - - - D(CRDT,1)
3.22923 | 3.58752 | 4.33933 - 3.22923 | 3.58752 | 4.33933 | 3.22760
0 7 0 3.227608 0 7 0 8
- - - - - - - D(CRDT,2
3.23345 | 3.59502 | 4.35606 - 3.23345 | 3.59502 | 4.35606 | 5.69956 )
6 6 8 5.699133 6 6 8 4
- - - - 3.22533 - - -
3.22533 | 3.58062 | 4.32397 | 2.861827 4 3.58062 | 4.32397 | 2.86586
4 3 9 3 9 5 D( OPNESS)
3.22923 | 3.58752 | 4.33933 - 3.22923 | 3.58752 | 4.33933 | 5.48795 D(
0 7 0 5.603177 0 7 0 1 OPNESS,1)
-(Eviews8) zalin cilajia Ao slaacVh AUl slae) (e 1 jaall
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. uigi b Opness Crdt LNGDPR ciysiall slady) o alil) e : (13-03) o) Jgaal)

VAR Lag Order Selection Criteria
Endogenous variables: LNGDPR CRDT OPNESS

Exogenous variables: C

Sample: 1990 2018

Included observations: 25

Lag LogL LR FPE AIC SC HQ
0 -172.0458 NA 242.2962 14.00366 14.14993 14.04423
1 -81.28786 152.4733* 0.352649 7.463029 8.048089* 7.625299
2 =72.19049 13.10021 0.363382 7.455239 8.479095 7.739213
3 -63.24858 10.73029 0.401780 7.459886 8.922537 7.865564
4 -48.34305 14.30931 0.304785* 6.987444* 8.888890 7.514824*

-(Eviews8) zalin cilajda Ao slaaeVh AUl slae) (e 1 jaall
Lf"m‘g‘ BU)
sl ol 558 e L Lad adini
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. Johanssen ( ¢ i&all Jalsil) jLai).2.3.3
haiall @l il JalSil) a8all alagY Johansen jlaal it (14-03) a8y Jgaad
Lo A OPNESS CRDT LNGDPR

Series: LNGDPR CRDT OPNESS

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.601166 34.47321 29.79707 0.0135

At most 1 0.224352 9.654529 15.49471 0.3083
At most 2 0.098341 2.795010 3.841466 0.0946

-(Eviews8) malip clajyia Ao slac¥l dllall dlae) (e 1 jaadll
: Sasyl Ll
il e ,S) t- statistic ad ) axi (14-03) &) Jsaal) 8 ol Johansen  jlaal JYA (a
gsbaY Agiad) 45y b JEl 5 0.05 e ial ddlany) dadll 5 %5 (s5isall ic dnall
t-statistic i 2 (r=1) [laa) aie Wl il o iide Ll ile SN e 35ag dieg iall
Basly ABDle aag g 2l (gl Adghuadl) A5 35ag diag %5 (Simall vie dnjall il o il
& de Jalsal
s o LS (VECM) Uadll il #3505 DA (e Jishall (g3l (3 A8 dslyay i
(VECM) z3saill daginal Jsan Glaya astin 5 daaiills (07-03) &8, Galall
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System: UNTITLED

Estimation Method: Least Squares

Sample: 1993 2018
Included observations: 26

Total system (balanced) observations 78

Coefficient Std. Error t—Statistic Prob.
C(1) -0.351159 0.141056 -2.489501 0.0154
C(2) -0.158400 0.165634 -0.956320 0.3426
C(3) -0.000103 0.000912 -0.112442 0.9108
C(4) -0.001849 0.000508 -3.640826 0.0006
C(5) -0.000781 0.003513 -0.222392 0.8247
C(6) 88.56765 41.84050 2.116793 0.0382
C(7) -49.92752 49.13108 -1.016210 0.3134
C(8) -0.628282 0.270591 -2.321887 0.0235
C(©9) 0.180359 0.150659 1.197136 0.2357
C(10) -1.202583 1.042133 -1.153963 0.2529
C(11) 192.0867 66.04069 2.908611 0.0050
C(12) -60.30698 77.54809 -0.777672 0.4397
C(13) -0.313097 0.427099 -0.733079 0.4662
C(14) -0.046191 0.237799 -0.194244 0.8466
C(15) 0.417838 1.644895 0.254021 0.8003

Determinant residual covariance 0.263799

.(Eviews8) zalin clajia Ao slac¥l Adall slac] (4e 1 jaal)
 Alasy) Lal
dpmjil o Jsii (15-03) o) Joaall b magall (VECM) z3sail dginall jlidl il Cave
i Ky aie 5 %05 sie gine 5 calls tadll maaas Jalae o G ddine VECM 7 3gail G
. Granger dpudhlod) Guh e juadll Gl Al jidie die 5 dashll addl ALl
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.Granger 4.l L33).3.3.3
sl 8 il G Laand) A dand aaan) Granger  jlas) - (16-03) a8y Jgaal)

(g Auadl
Agaaad) olad) Jlaiay Al Lyilasy F Sl il
/4 0.9105 0.012643 G Y D(CRDT,2) : 1 duda il
D(LNGDPR,Z)
0.309 1.03268 : e ¥ D(LNGDPR,2):2 4zl
7 5 4 D(CRDT,2)
— 0.0003 13.25561 s D(OPNESS,2) 1343l
D(LNGDPR,2)
< 0.4368 0.604774 G ¥ D(LNGDPR,2) :4 4 il
D(OPNESS,2)
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VAR LagOrderSelectionCriteria
Endogenous variables: GR MS OPNESS
Exogenous variables: C

Sample: 1990 2018
Included observations: 25

Lag LogL LR FPE SC HQ
0 -236.8602 NA 43274.30 19.18882 19.33508 19.22938
1 -188.5516 81.15853 1879.600 16.04413 16.62919* 16.20640
2 -175.7751 18.39806* 1442.989* 15.74201* 16.76587 16.02598*
3 -172.2550 4.224195 2461.830 16.18040 17.64305 16.58607
4 -160.3204 11.45715 2368.572 15.94564 17.84708 16.47302

. Sl VAR 33 iyl gisai :(02-03) Gal

VectorAutoregressionEstimates
Date: 06/16/20 Time: 01:25
Sample (adjusted): 1993 2018

Included observations: 26 afteradjustments
Standard errors in () & t-statistics in [ ]

D(GR,1) D(MS,1) D(OPNESS,1)
D(GR(-1),1) -0.437457  -0.781303  0.063830
(0.21950)  (0.62571)  (0.50716)
[-1.99301]  [1.24867]  [0.12586]
D(GR(-2),1) -0.082011  -0.520649  0.284835
(0.22291)  (0.63545)  (0.51506)
[-0.36791]  [-0.81934]  [0.55302]
D(MS(-1),1) 0.180837  0.062662  0.264331
(0.10479)  (0.29874)  (0.24214)
[1.72563]  [0.20976]  [1.09166]
D(MS(-2),1) -0.045934  0.111447  -0.074149
(0.08935)  (0.25470)  (0.20645)
[-0.51410]  [0.43755]  [-0.35917]
D(OPNESS(-1),1) 0.160064  0.394663  0.281953
(0.12380)  (0.35291)  (0.28605)
[1.29293]  [1.11830]  [0.98568]
D(OPNESS(-2),1) -0.179502 0578146  -0.439264
(0.13696)  (0.39041)  (0.31645)
[-1.31066]  [1.48086]  [-1.38812]
C -0.121983 0918829  0.126831
(0.40850)  (1.16450)  (0.94387)
[-0.29861]  [0.78904]  [0.13437]
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R-squared 0.379324 0.288135 0.143027
Adj. R-squared 0.183321 0.063335 -0.127597
Sum sq. resids 75.02346 609.6631 400.5331

S.E. equation 1.987109 5.664586 4591371

F-statistic 1.935299 1.281741 0.528508
Log likelihood -50.66856 -77.90493 -72.44350

Akaike AIC 4.436043 6.531149 6.111038

Schwarz SC 4774761 6.869867 6.449757
Meandependent -0.015385 1.160681 0.337519
S.D. dependent 2.198853 5.852967 4.323799

Determinantresid covariance (dof adj.) 1499.950
Determinantresid covariance 585.3525
Log likelihood -193.5160
Akaike information criterion 16.50123
Schwarz criterion 17.51738

Number of coefficients 21

. quall glad) gl jlad) il : (03-03) a8y salal)

VAR LagOrderSelectionCriteria
Endogenous variables: LNGDPR MS CRDT
Exogenous variables: C

Sample: 1990 2018
Included observations: 25

Lag LogL LR FPE AIC sc HQ

0  -177.1259 NA 363.7874 14.41007 14.55634 14.45064
1 -84.88979 154.9567 0.470421 7.751183 8.336244 7.913454
2 -61.86168 33.16049 0.159039 6.628934 7.652790* 6.912908
3 -55.11375 8.097514 0.209583 6.809100 8.271751 7.214777
4 -36.39628 17.96877* 0.117198* 6.031702* 7.933148 6.559083*
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VectorAutoregressionEstimates

Sample (adjusted): 1995 2018
Included observations: 24 afteradjustments
Standard errors in () & t-statistics in [ ]

D(LNGDPR,1) D(MS,1)  D(CRDT,1)
D(LNGDPR(-1),1) -0.362032  15.17726 103.7429
(0.22716)  (62.4424)  (140.914)
[-1.59372]  [0.24306]  [0.73621]
D(LNGDPR(-2),1) 0.406915  -42.79706  36.82355
(0.21866)  (60.1052)  (135.640)
[1.86096]  [-0.71204]  [0.27148]
D(LNGDPR(-3),1) 0.327328  41.45482  34.79940
(0.13146)  (36.1366)  (81.5497)
[2.48089]  [1.14717]  [0.42673]
D(LNGDPR(-4),1) -0.272518  32.81748  -17.95327
(0.16473)  (45.2805)  (102.185)
[-1.65435]  [0.72476]  [-0.17569]
D(MS(-1),1) 0.004036  0.446272  -0.185456
(0.00112)  (0.30825)  (0.69563)
[3.59939]  [1.44776]  [-0.26660]
D(MS(-2),1) -0.001746  0.056159  -0.350350
(0.00134)  (0.36970)  (0.83431)
[-1.29818]  [0.15190]  [-0.41993]
D(MS(-3),1) 0.000427  -0.068173  0.846382
(0.00104)  (0.28697)  (0.64761)
[0.40894]  [-0.23756]  [1.30693]
D(MS(-4),1) 0.001470  -0.046357  0.083528
(0.00100)  (0.27609)  (0.62306)
[1.46370]  [-0.16790]  [0.13406]
D(CRDT(-1),1) -0.000146  0.022779  0.145219
(0.00047)  (0.13020)  (0.29383)
[-0.30816]  [0.17495]  [0.49422]
D(CRDT(-2),1) -0.000241  -0.057114  0.051847
(0.00043)  (0.11946)  (0.26959)
[-0.55436]  [-0.47809]  [0.19232]
D(CRDT(-3),1) -7.18E-05  -0.110102  0.024954
(0.00044)  (0.12143)  (0.27404)
[-0.16252]  [-0.90669]  [0.09106]
D(CRDT(-4),1) 0.000532  0.039494  -0.208121
(0.00045)  (0.12409)  (0.28004)
[1.17930] [0.31825]  [-0.74317]
c 0.022858  0.212960  -4.816010
(0.01417)  (3.89592)  (8.79194)
[1.61279]  [0.05466]  [-0.54778]
R-squared 0.931278  0.562863  0.378426
Adj. R-squared 0.856308  0.085986  -0.299654
Sum sq. resids 0.001684 127.2314 647.9546
S.E. equation 0.012372  3.400955 7.674957
F-statistic 12.42201 1.180311  0.558085
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Log likelihood 80.72211 -54.06997 -73.60373
Akaike AIC -5.643509 5.589164 7.216977
Schwarz SC -5.005396 6.227277 7.855090

Meandependent 0.037711 2.755828 2.550826
S.D. dependent 0.032639 3.557332 6.732278
Determinantresid covariance (dof adj.)  0.099289
Determinantresid covariance 0.009560
Log likelihood -46.36123
Akaike information criterion 7.113436
Schwarz criterion 9.027773
Number of coefficients 39

o Gurall 4l VAR z3sai i (05-03) Ggalall

Sample (adjusted): 1995 2018

Included observations: 24 afteradjustments
Standard errors in () & t-statistics in [ ]

D(LNGDPR,1) D(MS,1)

D(LNGDPR(-1),1) -0.408564 19.05367
(0.20207) (54.4071)

[-2.02191] [ 0.35021]

D(LNGDPR(-2),1) 0.370858 -44.27274
(0.19991) (53.8271)

[ 1.85509] [-0.82250]

D(LNGDPR(-3),1) 0.312838 36.67145
(0.11820) (31.8267)

[ 2.64658] [1.15222]

D(LNGDPR(-4),1) -0.279040 21.24725
(0.14333) (38.5918)

[-1.94684] [ 0.55056]

D(MS(-1),1) 0.003629 0.475270
(0.00096) (0.25939)

[ 3.76658] [ 1.83227]

D(MS(-2),1) -0.001574 0.005442
(0.00121) (0.32584)

[-1.30091] [0.01670]

D(MS(-3),1) 0.000482 -0.058273
(0.00096) (0.25745)

[ 0.50419] [-0.22635]

D(MS(-4),1) 0.001400 -0.021090
(0.00084) (0.22534)

[1.67242] [-0.09359]

C 0.028027 0.421701
(0.01254) (3.37521)

[ 2.23583] [ 0.12494]

R-squared 0.920152 0.512681
Adj. R-squared 0.877566 0.252778
Sum sq. resids 0.001956 141.8372
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S.E. equation 0.011421 3.075030
F-statistic 21.60698 1.972583
Log likelihood 78.92145 -55.37403
Akaike AIC -5.826788 5.364503
Schwarz SC -5.385018 5.806273
Meandependent 0.037711 2.755828
S.D. dependent 0.032639 3.557332
Determinantresid covariance (dof adj.)  0.001232
Determinantresid covariance 0.000481
Log likelihood 23.55576
Akaike information criterion -0.462980
Schwarz criterion 0.420561
Number of coefficients 18

g ) Al sUa) g jualill b w0 (06-03) ad) Galal

VAR Lag Order Selection Criteria
Endogenous variables: LNGDPR CRDT OPNESS
Exogenous variables: C

Sample: 1990 2018
Included observations: 25

Lag LogL LR FPE AIC sC HQ
0  -172.0458 NA 242.2962 14.00366 14.14993 14.04423
1 -81.28786 152.4733* 0.352649 7.463029 8.048089* 7.625299
2 -7219049 13.10021 0.363382 7.455239 8.479095 7.739213
3 -63.24858 10.73029 0.401780 7.459886 8.922537 7.865564
4 -48.34305 14.30931 0.304785* 6.987444* 8.888890 7.514824*
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Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
D(LNGDPR(-1),1) 1.000000
D(CRDT(-1),1) 0.002484
(0.00187)
[ 1.32588]
D(OPNESS(-1),1) -0.005180
(0.00116)
[-4.48126]
C -0.036864
Error Correction: D(LNGDPR,2) D(CRDT,2) D(OPNESS,2)
CointEql -0.351159 88.56765 192.0867
(0.14106) (41.8405) (66.0407)
[-2.48950] [2.11679] [ 2.90861]
D(LNGDPR(-1),2) -0.158400 -49.92752 -60.30698
(0.16563) (49.1311) (77.5481)
[-0.95632] [-1.01621] [-0.77767]
D(CRDT(-1),2) -0.000103 -0.628282 -0.313097
(0.00091) (0.27059) (0.42710)
[-0.11244] [-2.32189] [-0.73308]
D(OPNESS(-1),2) -0.001849 0.180359 -0.046191
(0.00051) (0.15066) (0.23780)
[-3.64083] [1.19714] [-0.19424]
C -0.000781 -1.202583 0.417838
(0.00351) (1.04213) (1.64489)
[-0.22239] [-1.15396] [ 0.25402]
R-squared 0.590495 0.277287 0.479390
Adj. R-squared 0.512494 0.139628 0.380226
Sum sg. resids 0.006657 585.7418 1459.270
S.E. equation 0.017805 5.281332 8.336010
F-statistic 7.570347 2.014298 4.834318
Log likelihood 70.61948 -77.38458 -89.25114
Akaike AIC -5.047652 6.337275 7.250088
Schwarz SC -4.805711 6.579217 7.492029
Mean dependent -0.001948 -1.190108 0.358529
S.D. dependent 0.025500 5.693775 10.58867
Determinant resid covariance (dof adj.)  0.500651
Determinant resid covariance 0.263799
Log likelihood -93.35382
Akaike information criterion 8.565679
Schwarz criterion 9.436669
Number of coefficients 18
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VAR Granger Causality/Block Exogeneity Wald Tests

Sample: 1990 2018
Included observations: 26

Dependent variable: D(GR,1)

Excluded Chi-sq df Prob.
D(MS,1) 3.178138 2 0.2041
D(OPNESS,1) 2.320346 2 0.3134
All 3.786392 4 0.4357
Dependent variable: D(MS,1)
Excluded Chi-sq df Prob.
D(GR,1) 1.574827 2 0.4550
D(OPNESS,1) 6.310457 2 0.0426
All 7.057672 4 0.1329
Dependent variable: D(OPNESS, 1)
Excluded Chi-sq df Prob.
D(GR,1) 0.360622 2 0.8350
D(MS,1) 1.250983 2 0.5350
All 1.385548 4 0.8467
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VAR Granger Causality/Block Exogeneity Wald Tests

Sample: 1990 2018
Included observations: 24

Dependent variable: D(LNGDPR,1)

Excluded Chi-sq df Prob.
D(MS,1) 14.52586 4 0.0058
D(CRDT,1) 1.780874 4 0.7760
All 15.50812 8 0.0500
Dependent variable: D(MS,1)
Excluded Chi-sq df Prob.
D(LNGDPR,1) 7.989615 4 0.0920
D(CRDT,1) 1.262761 4 0.8677
All 9.811670 8 0.2785
Dependent variable: D(CRDT,1)
Excluded Chi-sq df Prob.
D(LNGDPR,1) 1.626446 4 0.8040
D(MS,1) 2.102447 4 0.7169
All 5.329920 8 0.7218
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VEC Granger Causality/Block Exogeneity Wald Tests

Sample: 1990 2018
Included observations: 26

Dependent variable: D(LNGDPR,2)

Excluded Chi-sq df Prob.
D(CRDT,2) 0.012643 1 0.9105
D(OPNESS,?2) 13.25561 1 0.0003
All 17.20837 2 0.0002
Dependent variable: D(CRDT,2)

Excluded Chi-sq df Prob.
D(LNGDPR,2) 1.032684 1 0.3095
D(OPNESS,?2) 1.433134 1 0.2313

All 1.640578 2 0.4403

Dependent variable: D(OPNESS,?2)

Excluded Chi-sq df Prob.
D(LNGDPR,2) 0.604774 1 0.4368
D(CRDT,2) 0.537404 1 0.4635
All 0.939212 2 0.6252
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