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Abstract:

This thesis aims both to study the relationship of real effective exchange rate
with the economic growth as well as its impact on the economic growth within the
countries of MENA. In order to answer the research question, the researcher
applied the economic model which involves a set of the following variables: GDP
(The Gross Domestic Product), REER (The Real Effective Exchange Rate), FDI
(Foreign Direct Investment), OPEN (Open Economy), Credit (The Amount of
Loans Oriented to Private Sector), GOV (Public Expenditure). This model has
been firstly used with PANEL Data via a series of tests including several
estimations: POLS, FEM, and REM. Secondly, preference tests have been
implemented to select the appropriate model. Thirdly, diagnostic tests were used
and estimation was done taking into account measurement errors via both methods
of GLS and PCSE. As result, the findings of the study, that has been investigated
on the sample of 13 countries (Egypt, Algeria, Qatar, Saudi Arabia, Jordan,
Morocco, Oman, Bahrain, Tunisia, Turkey, Kuwait, Lebanon, and Sudan) between
1994 - 2016, revealed that the real exchange rate has a direct and indirect impact
on the economic growth of countries of MENA.

Key words: exchange rate, real effective exchange rate, economic growth, panel
data, MENA countries
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\ 4
l_ DV(1), IVs(1)

No CD, 1st Generation v
Panel Unit-Root, Presence of CD, 2nd Y
IPS, Lin Levin Generation Panel Pedroni, Fisher, KAO,
Unit-Root, CIPS Cointegration

A 4

DV(0), IVs(0)
Pooled OLS, FE, RE
SUR \ 4

DV(1), IVs(1,0, or
mixed)
ARDL( PMG, MG, DFE)

y \

DV(1), IVs(0) DV(1), 1Vs(1,0, or mixed)
Common Correlation Dynamic Common
Effect Correlation Effect

Source : Sohag, K. Bamanga, U. and Alam, Md. M. (2018) Stata Command For Panel Data
Analysis, p 01, D0i:10.13140/RG.2.2.13812.45444.
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2 Steinschneider, S. and al. (2013), Panel regression techniques for identifying impacts of anthropogenic landscape
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)1996( Levine )2000( Loayza and Beck )2001( Lafrance
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JArab Development Portal(
Perspective Monde

1.1

.MENA 13

12 )2118( . !

194

——
| —



MENA

111
)1-5(
Variable Mean Std Dev Min Max Obs
PGDP overall 11793.13 16192.26 275.7718 88564.82 | N = 299
between 14186.57 1065.105 49674.41 | n = 13
within 8705.667 -23338.74 | 50683.53 | T = 23
REER overall 106.6289 18.79217 52.68966 176.7105 | N = 299
between 11.55546 82.78572 127.2299 | n = 13
within 15.14843 64 .60656 190.1809 | T = 23
FDI overall 33.3303 30.31404 .3494248 130.7095 | N = 299
between 25.99984 4.650899 85.39162 | n = 13
within 17.113 -50.95939 | 81.62252 |T = 23
OPEN overall 79.79639 32.15918 14.61 191.87 N = 299
between 30.88395 29.0787 142.3609 |n = 13
within 12.2805 50.85247 129.3055 | T = 23
crédit ] overall 46.12035 25.03255 1.615531 103.8131 | N = 299
between 22.13848 7.127251 79.14793 | n = 13
within 13.14151 12.64943 88.1903 T =23
GOV overall 17.18766 5.502918 4.58 34.46 N = 299
between 4.365456 9.14 23.7387 n =13
within 3.554126 8.058968 32.33897 | T = 23
GCF overall 23.54682 6.286175 7.905202 43.04852 | N = 299
between 3.959273 16.76979 30.4334 n =13
within 4.999743 8.343804 38.69812 | T = 23
STATA.V1S
)4-2(
) (
1.1.1
)STATA.V15(
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1)5-5(
LPGDP | LREER FDI OPEN crédit GOV GCF
LPGDP | 1.0000
LREER | 0.3044 | 1.0000
FDI -0.0194 | 0.2516 | 1.0000
OPEN | 0.5120 | 0.1138 | 0.4661 | 1.0000
cregic | 0-2562 | 0.2602 | 0.6459 | 0.5553 | | oo
Gov | 0.3415 | 0.1331 | -0.1248 | 0.3798 | 0.2184 | 1.0000
CF 0.1694 | 0.1477 | 0.1313 | 0.0755 | 0.1345 | 0.1440 | 1.0000
STATA.V15
)LREER( -
)LPGDP(
)LPGDP( )FDI( _
.JLPGDP( JOPEN( -
)erédit( -
)LPGDP(
)LPGDP( )GOV( -
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JMENA(
JV.15( STATA )PANEL DATA(
1)6-5(
)3-3( )3-0( )3-1(
(POOLED) (FEM) (REM)
VARIABLES LGDP LGDP LGDP
REER 1.715%*** 1.830*** 1.836***
(0.612) (0.218) (0.224)
FDI -0.514*** -0.492** -0.491***
(0.087) (0.129) (0.093)
OPEN 9.969*** 1.523 1.631
(2.919) (1.074) (1.105)
credit 1.547 5.287*** 5.213***
(4.206) (1.376) (1.417)
Gov 0.462 -2.214*** -2.134***
(0.529) (0.215) (0.220)
CF -1.577*** 0.728*** 0.664***
(0.404) (0.175) (0.180)
R.FDI 5.606*** 1.737*** 1.822***
(1.893) (0.648) (0.666)
R.OPEN -4,422%*%* -0.576 -0.607
(1.435) (0.531) (0.546)
R.Credit -0.582 -2.439%** -2.402%**
(2.062) (0.674) (0.694)
Constant -0.171 -0.234 -0.273
(1.223) (0.435) (0.459)
Observations 299 299 299
R-squared 0.445 0.649
Number of ID 13 13

Standard errors in parentheses
Kk p<0_01, Foke p<0_05, * p<0.1
STATA.V15
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%1 JLGDP( )R.Credit(
%1
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%1 22 )LGDP( JCF(
%42.2
JREM( 1.1.3
13-1( )12-12(
JREER( %1
JCF( )GOV( JFDI(
JR.FDI(
%1 JR.Crédit(
JR.OPEN(
1.3
LM Wald
JFEM( Hausman
JREM(
Wald 1.1.3
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Ho: POOLED
H;: FEM

)F.test( ) 7-5(

F test that all u_1=0: F(12, 277) Prob > F
238.03 0.0000
STATA.V15
YHo )12-12( )F.test(
FEM JH ( POOLED
LM 1.1.3

)Breusch and Pagan(
REM POOLED
Ho: POOLED

H;: REM

REM POOLED )8-5(

Breusch and Pagan Lagrangian multiplier test for random effects
LPGDP[ID,t] = Xb + u[ID] + e[ID,t]

Estimated results:

| Var sd = sgrt(Var)
_________ e
LPGDP | .2827345 .5317278
e | .0149155 .1221292
u | .1201164 .3465782
Test: Var(u) = 0
chibar2(01) = 1360.74
Prob > chibar2 = 0.0000
STATA.V15
( ]
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)2-2( LM
POOLED
%1 1321.24
Hausman 3.1.3
REM FEM
Ho: POOLED
H;: REM
Hausman 1)9-5(
. hausman fixed
---- Coefficients ----
| (b) (B) (b-B) sqrt(diag(V_b-V_B))
| fixed random Difference S.E.
_____________ e e e o
REER | 1.829979 1.835644 -.0056653
FDI | -.5143837 -.4929398 .0811124
OPEN | 1.522925 1.631269 -.1083439
credit | 5.287286 5.212974 .0743117
GOV | -2.213654 -2.133777 -.0798767
GCF | .7280627 .6637232 .0643396
RFDI | 1.73664 1.822488 -.0858484
ROPEN | -.5759462 -.6068443 .0308981
RCredit | -2.438931 -2.401628 -.0373028

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(9) = (b-B)"[(V_b-V_B)~(-1)](b-B)
= 38.20
Prob>chi2 = 0.0000

(V_b-V_B is not positive definite)

STATA.v15
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)2-2( YHausman(

3.3

Modified Wald .1.3.3

)11-5(

Modified Wald test for groupwise heteroskedasticity
in Fixed effect regression model

HO: sigma(i)”2 = sigman™2 for all i

chi2 (13) = 687.63
Prob>chi2 = 0.0000
STATA.v15
Modified Wald
.%2
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)CD( .1.3.3
)11-5(
Variable CD-test p-value average joint T | mean
______________________________________________________ e
LPGDP 39.474 0.000 23.00 + 0.93 0.93 :
>
REER 8.996 0.000 23.00 + 0.21 0.50 |
>
FDI 30.232 0.000 23.00 + 0.71 0.71 |
>
OPEN 18.948 0.000 23.00 + 0.45 0.48 |
>
credit 18.511 0.000 23.00 + 0.44 0.58 |
>
GOV 2.687 0.007 23.00 + 0.06 0.44 |
>
CF 3.668 0.000 23.00 + 0.09 0.37 |
>
RFDI 30.391 0.000 23.00 + 0.72 0.72 |
>
ROPEN 20.158 0.000 23.00 + 0.48 0.51 |
>
RCredit 19.031 0.000 23.00 + 0.45 0.58 |
>
______________________________________________________________________________ +
Notes: Under the null hypothesis of cross-section independence, CD ~ N(0,1)
P-values close to zero indicate data are correlated across panel groups
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FGLS-H(

:)FGLS-H/CD(

)PCSE(
1)11-5(
)30-33( )30-30( )30-31(
(FGLS/H) (FGSL/H-CD) (PCSE)
VARIABLES LGDP LGDP LGDP
REER 1.648*** 1.596*** 1.715%**
(0.463) (0.106) (0.417)
FDI -0.474*** -0.514*** -0.524***
(0.033) (0.102) (0.120)
OPEN 10.72*** 9.026*** 9.969***
(2.284) (0.452) (2.095)
credit 0.893 0.826 1.547
(3.224) (0.599) (3.142)
GOV 0.605 0.456*** 0.462
(0.434) (0.0874) (0.665)
CF -0.774*** -1.474*** -1.577***
(0.292) (0.0600) (0.349)
R.FDI 7.376*** 4,711%** 5.606***
(1.594) (0.324) (1.951)
R.OPEN -4.709*** -3.992*** -4.422%**
(1.123) (0.220) (1.028)
R.Credit -0.188 -0.229 -0.582
(1.580) (0.296) (1.571)
Constant -0.434 0.0923 -0.171
(0.923) (0.217) (0.787)
Observations 299 299 299
R-squared 0.445
Number of ID 13 13 13

Standard errors in parentheses
Kk p<0_01, Foke p<0_05, * p<0.1

—

STATA.V15
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Model

— e —— o —

37.5190374
46.7358304

4.16878194
-161715676

RFDI
ROPEN
RCredit
_cons

1.715405
-.5143837
9.969188
1.547425
.4615692
-1.577175
5.606444
-4.42217
-.5816996
-.1713425

.6118182

.087832
2.918751
4.205573
.5291352
.4039471
1.893074

1.43453
2.062492
1.222711

2.80
-5.86
3.42
0.37
0.87
-3.90
2.96
-3.08
-0.28
-0.14

5

Fixed-effects (within) regression

Group variable:

R-sq:
within
between
overall

1D

1.829979
—.4929398
1.522925
5.287286
—-2.213654
-7280627
1.73664
—-.5759462
—-2.438931
—-.2337056

-2179812
-1296225
1.074428
1.375737
-2151746
-1754909
-6479972
-5311606
-6739726
-4351091

4.15

-55544877
-12212919
-95388452

F test that all u_i=0: F(12,

277)

——

238.03

229

Number of obs = 299
F(9, 289) = 25.78
Prob > F = 0.0000
R-squared = 0.4453
Adj R-squared = 0.4280
Root MSE = .40214
P>]t] [95% Conf. Interval]
0.005 -5112199 2.919589
0.000 -.3414393 -.6873281
0.001 4.224484 15.71389
0.713 -6.730011 9.82486
0.384 -.5798781 1.503017
0.000 -2.372227 -.7821241
0.003 1.880483 9.332406
0.002 -7.24562 -1.598719
0.778 -4.641109 3.47771
0.889 -2.57789 2.235205
Number of obs = 299
Number of groups = 13
Obs per group:
min = 23
avg = 23.0
max = 23
F(9.,277) = 56.91
Prob > F = 0.0000
P>1t] [95% Conf. Interval]
0 .000 1.400869 2.259089
0.000 —.2376436 —-.748236
0.157 -.5921569 3.638008
0.000 2_.579059 7.995513
O0.000 -2_.637239 -1_.790069
0 .000 -3825975 1.073528
0.008 -4610152 3.012265
0.279 -1.62157 -469678
0.000 -3.76569 -1.112172
0.592 —-1.090246 -.6228349
u_i)
Prob > F = 0.0000

'



Random-effects GLS regression Number of obs = 299
Group variable: ID Number of groups = 13
R-sq: Obs per group:
within = 0.6484 min = 23
between = 0.0029 avg = 23.0
overall = 0.0489 max = 23
wald chi2(9) = 478.07
corru_i, X)) = 0 (assumed) Prob > chi2 = 0.0000
LPGDP | Coef. sStd. Err. z P>1z] [95% Con¥. Interval]
_____________ A
REER | 1.835644 .2244434 8.18 0.000 1.395743 2.275545
FDI | -.4915894 -0939846 -5.23 0.000 -.3073831 -.6757958
OPEN | 1.631269 1.105432 1.48 0.140 -.5353375 3.797876
credit | 5.212974 1.41738 3.68 0.000 2.43496 7 .990988
GOV | -2.133777 -2199297 -9.70 0.000 -2.564831 -1.702723
CF 1| .6637232 -1795169 3.70 0.000 -3118766 1.01557
RFDI | 1.822488 .6657577 2.74 0.006 .5176271 3.127349
ROPEN | -.6068443 .5464224 -1.11 0.267 -1.677812 .4641239
RCredit | -2.401628 -6943733 -3.46 0.001 -3.762575 -1.040682
_cons | -.2727568 .4586642 -0.59 0.552 -1.171722 .6262085
_____________ S ——
sigma_u | .34657816
sigma_e | -12212919
rho | .88954068 (fraction of variance due to u_i)
Cross-sectional time-series FGLS regression
Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: no autocorrelation
Estimated covariances = 91 Number of obs = 299
Estimated autocorrelations = 0 Number of groups = 13
Estimated coefficients = 10 Time periods = 23
Wald chi2(9) = 4458_.19
Prob > chi2 = 0.0000
LPGDP | Coef. Std. Err. z P>]z]| [95% Conf. Interval]
_____________ e e
REER | 1.595707 -1064944 14 .98 0.000 1.386981 1.804432
FDI | -.5143837 -1026387 -5.01 0.000 -.3132156 -.7155519
OPEN | 9.026152 -4519809 19.97 0.000 8.140286 9.912018
credit | .825991 -599036 1.38 0.168 -.3480979 2.00008
GOV | .4557414 .0874456 5.21 0.000 .2843512 .6271316
CF | -1.47378 .0599546 -24.58 0.000 -1.591289 -1.356271
RFDI1 | 4.711091 .3238682 14 .55 0.000 4.076321 5.345861
ROPEN | -3.991779 .219826 -18.16 0.000 -4.422631 -3.560928
RCredit | -.2292249 .2956464 -0.78 0.438 -.8086812 .3502315
_cons | .0923307 .2172268 0.43 0.671 -.333426 -5180874
[ 230 |



Cross-sectional time-series FGLS regression
Coefficients:
Panels:

Correlation:

generalized least squares
heteroskedastic
no autocorrelation

Estimated covariances = 13 Number of obs = 299
Estimated autocorrelations = (e} Number of groups = 13
Estimated coefficients = 10 Time periods = 23
wald chi2(9) = 567 .45

Prob > chi2 = 0.0000

LPGDP | Coef. std. Err. z P>]z] [95% Conf. Interval]
_____________ S S S
REER | 1.647526 4627078 3.56 0.000 740635 2.554416

FDI | —.4747901 -0334825 -14.18 0.000 -.4091657 —-.5404145

OPEN | 10.72402 2.284132 4.70 0.000 6.247205 15.20084

credit | -8931428 3.22448 0.28 0.782 -5_.426722 7.213008

GOV | .6051152 .4341224 1.39 0.163 -.245749 1.455979

CF | —-.7736058 .2924851 -2.64 0.008 -1_.346866 —.2003454

RFDI | 7.375682 1.594339 4.63 0.000 4 .250835 10.50053

ROPEN | -4 _.708865 1.122945 -4._.19 0.000 -6.909797 -2.507934
RCredit | -.1875836 1.579546 -0.12 0.905 -3.283437 2.90827
_cons | —-.4341309 -9226332 -0.47 0.638 —-2.242459 1.374197

Linear regression, correlated panels corrected standard errors (PCSEs)

Group variable: 1D Number of obs = 299

Time variable: t Number of groups = 13
Panels: correlated (balanced) Obs per group:

Autocorrelation: no autocorrelation min = 23

avg = 23

max = 23

Estimated covariances = 91 R-squared = 0.4453

Estimated autocorrelations = (0] wWald chi2(9) = 1144 .27

Estimated coefficients = 10 Prob > chi2 = 0.0000

1 Panel-corrected

LPGDP | Coef. Std. Err. z P>]z] [95% Conf. Interval]

_____________ e

REER | 1.715405 -4169565 4.11 0.000 .8981848 2.532624

FDI1 | -.5243837 -1204911 -4.27 0.000 -.2882256 -.7505419

OPEN | 9.969188 2.094645 4.76 0.000 5.863759 14.07462

credit | 1.547425 3.14239 0.49 0.622 -4.611547 7 .706396

Gov | .4615692 .6649899 0.69 0.488 -.8417871 1.764926

CF | -1.577175 .3488063 -4.52 0.000 -2.260823 -.8935275

RFDI1 | 5.606444 1.950923 2.87 0.004 1.782705 9.430184

ROPEN | -4.42217 1.028283 -4.30 0.000 -6.437567 -2.406772

RCredit | -.5816996 1.571162 -0.37 0.711 -3.66112 2.497721

_cons | —.1713425 .7870767 -0.22 0.828 -1.713985 1.3713
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Abstract:

This thesis aims both to study the relationship of real effective exchange rate with the
economic growth as well as its impact on the economic growth within the countries of
MENA. In order to answer the research question, the researcher applied the economic
model which involves a set of the following variables: GDP (The Gross Domestic
Product), REER (The Real Effective Exchange Rate), FDI (Foreign Direct Investment),
OPEN (Open Economy), Credit (The Amount of Loans Oriented to Private Sector), GOV
(Public Expenditure). This model has been firstly used with PANEL Data via a series of
tests including several estimations: POLS, FEM, and REM. Secondly, preference tests
have been implemented to select the appropriate model. Thirdly, diagnostic tests were
used and estimation was done taking into account measurement errors via both methods
of GLS and PCSE. As result, the findings of the study, that has been investigated on the
sample of 13 countries (Egypt, Algeria, Qatar, Saudi Arabia, Jordan, Morocco, Oman,
Bahrain, Tunisia, Turkey, Kuwait, Lebanon, and Sudan) between 1994 - 2016, revealed
that the real exchange rate has a direct and indirect impact on the economic growth of
countries of MENA.

Key words: exchange rate, real effective exchange rate, economic growth, panel data,
MENA countries



