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C Ay 3.32e-5 2.17e-6 15.2589 0.0000"""
RESID (-1) *2 Aq 0.74719 0.05364 13.9286 0.0000"""
GARCH (-1) A, 0.83166 0.00668 124.573 0.0000"""
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Variables (symbols) Description Source
Economic growth GDP growth (annual %) WB
Income per capita GDP per capita (constant LCU) IMF
Domestic Investment Gross fixed capital formation (% of GDP) IMF
Foreign investment Foreign direct investment, net inflows (% of GDP) WB
Trade openness Trade (% of GDP) WB
Industrial Value Added Manufacturing, value added (% of GDP) WB
Gov. expenditure General government final consumption expenditure (% WB

of GDP)
External debt External debt stocks, total (% of GDP) WB
Inflation Inflation, GDP deflator (annual %) WB
Gross savings Gross savings (% of GDP) WB
Exchange rate volatility Calculated using the GARCH (1, 1) model from the WB
indicator Official exchange rate (LCU per USS$, period
average)
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volatility

Unit Obs. Mean Median Std. Min Max Normality
Dev. test
Dependent
Variables:
GDP growth (annual %) 35 4352 4372 1574 1.125 7.156 [0.8416]
. (constant 35 50.08 50.15 11.79 33.53 71.50 [2.1137]
GDP per capita LCU)
Domestic (%of GDP) 35 18.79 1841 3.964 11.70 27.30 [0.9755]
Investment
FDI, net inflows (% of GDP) 35 2.589 1.525 2.694 0205 11.97 [46.545]""
Trade openness (% of GDP) 35 46.56 43.74 10.56 29.86 71.68 [2.1743]
Industrial Value (% of GDP) 35 1638 1634 0.897 13.89 18.50 [1.0089]
Added
Gov. expenditure (% of GDP) 35 10.52 1120 1.823 6.270 12.75 [6.2055]"
External debt (% of GDP) 34 36.63 3434 1870 13.67 87.21 [6.7313]"
Inflation, GDP  (annual %) 35 1141 10.11 7.477 0919 33.69 [10.843]"
deflator
Gross savings (% of GDP) 35 19.13 18.00 6.509 9.260 35.48 [5.8446]"
Independent
Variable:
Exchange rate (scale) 35 0.005 -0.001 0.015 -0.011 0.068 [105.40]""
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Sonle s (7)) die i e Ung g adiail) Jas WS daladl 453 sall acal oo jlaldl Jy gl
Bsad I udn Lo (70 9,1) ¥l das sie gy o) 5l 5 Cojaall yra g ail) il e dpulia
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«(-40.5%) o ANy ((-45.7%) Sea¥) SR e Libaa] JIally ol Lol Yl
A L) AE a5 ) (525 i pmall a1l axe o W i (-38.2%) (el iyl
salaic] 5 (5 paal) SLaB®U Ay )Y sall Axgalal) ma Guity La g5zl LAY o sl (3Ll
-) eesSall Gy aa Lilan) Al e 5 ddmaall L) ALY of WS oyl e )
-) @R Gl «(-12%) deluall dliadll Aadll 5 ((-15.1%) baBY) saill 5 <(20.9%

el BLal 5 ) Ganaddl 3.US o dlea) G 5 e pe <l 58l 183 (11.2%

(Yo YE/Y990) 5 a8l JNA Ll all el e (e Jali Y Ad ghiaa 1(0) Jgda

) (2) 3 “ ) (6) %) ) & (10)
Exchange rate a 1
volatility
GDP growth 2) -0.151 1
GDP per capita 3) 0298 -0.007 1
Domestic @ -0.382" 0.311° -0.736"" 1
Investment
FDI, net inflows  (5) 0.028 0.401"  0.462™" -0.184 1
Trade openness ~ (6) -0.405™ 0.139 -0.497"" 0.555™  0.273 1
Industrial Value  (7) -0.120 0.098 -0.383"  0.101 -0.574"" -0.200 1
Added
Gov. expenditure (8) -0.209  -0.010 -0.599"" 0.215 -0.271 0.382™" 0.598"" 1
External debt 9 -0.112 0.027 -0.620"" 0.709™*  -0.283 0.320" -0.032  -0.204 1
Inflation, GDP (10) 0.066 -0.170 0.298" -0.123 0.392™  0.269 -0.665™" -0.377"  0.058 1
deflator
Gross savings (11) -0.457"" 0.107 -0.741™"  0.830™"  -0.170 0.756™"  0.061 0.283" 0.739™" -0.038
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Model (1) Model (2) Model (3) Model (4) Model (5)

Economic  Income per Domestic Industrial Gross
growth capita Investment  Value Added savings
Long-run coefficients:

CUMDP (Exchange rate volatility) -115.18 -132.09 -69.589 -4.9574 -99.186
[-3.648]™" [-0.709] [-6.081]"" [-3.2441™ [-9.8417™

CUMDN (Exchange rate volatility) -113.12 -135.78 -64.625 -4.4067 -91.364
[-3.631]™ [-0.738] [-5.854]™" [-2.859]™ [-9.5251™

Constant 1.2098 10.876 2.7388 2.7509 2.7246

[8.515]™" [ 24.06]™" [48.61]™ [101.4]" [ 58.791""
Error correction coefficient:

ECM(-1) -0.6072 -0.0218 -0.5421 -0.5651 -0.6693
[-5.085]"  [-5.093]"  [-6.861]""  [-5.870]""  [-12.16]""

Short-run coefficients:

In Y(-1) -0.6072 -0.0218 -0.5421 -0.5851 -0.6693
[-3.454]"  [-0.809] [-4.764]™  [-4.349]""  [-6.939]

CUMDP (Exchange rate volatility) -69.932 -2.8801 -37.727 -2.8017 -66.383
[-3.023]  [-2.691]"  [-5.595]""  [-3.495]"*  [-10.23]""

CUMDN (Exchange rate volatility) -68.688 -2.9605 -35.036 -2.4904 -61.148
[-3.143]"  [-3.032]™  [-5.5311""  [-3.036]""  [-10.03]""

Constant 0.7346 0.2372 1.4848 1.5546 1.8235

[ 3.004]" [ 0.834] [4.492]™"  [4.292]"  [6.485]™

Key Regression Statistics

F-Bounds test 5.4441™ 5.4039™ 9.9109™ 7.2909*" 30.059™
Selected model (2,4) (3,4) (1,4) 4,1) 4,4)
Symmetry test (y? stats.) 7.4664™ 8.4402™ 32.404™ 17.679™ 123.15™
Adjusted R-squared 66.2% 66.4% 68.4% 52.8% 91.9%
Fisher test (F stats.) 537777 5.1017" 5.8346™ 4.3570™" 21.705"*"
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Model (6) Model (7) Model (8) Model (9) Model (10)
FDI, net Trade Gov. External Inflati
inflows openness expenditure debt fytation
Long-run coefficients:
Exchange rate volatility 58.001 201.33 -257.28 98.048 37.315
[ 1.699]" [ 0.199] [-0.272] [ 2.349]™ [ 2.605]"
Constant 0.8151 1.5044 1.7999 3.0056 2.2707
[2.717]" [0.133] [ 0.799] [ 134477 [
18.16]™
Error correction
coefficient:
ECM(-1) if).3804 if).0176 0.0122 L0.0975 if).5449
4.655]"" 3.8447" [-5.032] [-8.688] 7.403]"
Short-run coefficients:
InY(-1) -0.3804 -0.0176 -0.0122 -0.0975 -0.5449
[- [-0.209] [-0.271] [-2.859]""  [-
3.2381 4.6531™"
Exchange rate volatility 22.065 3.5424 -3.1441 9.5599 20.333
[2.071]" [ 2.494]"  [-4.097]™ [6.459]™ [
3.648]™
Constant 0.3101 0.0265 0.0219 0.2931 1.2374
[ 2.468]" [ 0.081] [ 0.204] [ 2.456]" [
4.5951™
Key Regression Statistics
F-Bounds test 6.7080"" 4.5455™ 7.8158"™ 22.973™ 16.806™"
Selected model (1,2) 2,1 (2,2) 4,1) 3,1)
Adjusted R-squared 62.9% 89.7% 96.2% 97.1% 80.8%
Fisher test (F stats.) 10.048"™ 35.748"™ 117.95™ 124.39™ 17.350™
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Abstract

This research aims to analyze the quantitative relationships between exchange
rate fluctuations and GDP growth rates, inflation, domestic and foreign
investment, industrial value added, savings, per capita income, trade openness,
external debt, and public spending. This is achieved by examining the
relationship between these variables in the economic literature and studying their
evolution in the Egyptian economy during the period 1990-2024. The GARCH
model is used to estimate exchange rate fluctuations, and cointegration and
bounds testing are employed to explore the long-term dynamic impact using the
ARDL and NARDL models to accurately capture the non-linear nature of these
relationships.

The study of the evolution of macroeconomic variables in the Egyptian economy
reveals fluctuations between increases and decreases during the study period,
influenced by the economic reform programs adopted by Egypt, as well as global
and domestic political and economic instability. The results of measurements
using the NARDL model in the long run demonstrate a negative impact of
exchange rate fluctuations on economic growth, domestic investment, industrial
value added, and aggregate savings. However, it had no impact on real per capita
GDP. The results also confirm the continued negative impact of exchange rate
fluctuations on macroeconomic variables (including real per capita income). The
ARDL model results show a positive long-term impact of exchange rate
fluctuations on external debt, inflation, and foreign investment. Furthermore, the
results indicate that trade openness and government spending are not affected by
exchange rate fluctuations in the long run. Therefore, the study recommends
adopting productive and structural reforms that reduce reliance on external
borrowing and imports, enhance the economy's productive capacity, and support
the exchange rate's ability to absorb external shocks.

Keywords: Exchange rate — Macroeconomic variables — (GARCH) — (ARDL) —
(NARDL)
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