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The impact of exchange rate changes on Egypt's balance of
payments during the period 2010-2025
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Abstract:

Egypt has witnessed significant economic transformations during the period 2010
to 2025, which deeply impacted the relationship between the exchange rate and the
balance of payments especially after the flotation of the Egyptian pound in
November 2016, whereby the exchange rate depreciated from EGP 8.8 per USD to
approximately EGP 48.53 in August 2025. This study aims to analyze the impact of
exchange rate fluctuations on the balance of payments using both descriptive
annual data (2010-2025) and an econometric ARDL model covering the period
(1970-2023), based on World Bank, IMF and UNDP datasets.

The empirical results indicate that a 1% depreciation in the exchange rate leads to
an improvement of approximately 0.45% in the long-run balance of payments,
while a 1% increase in external debt deteriorates the balance by about 0.456%.
Foreign direct investment showed a positive and statistically significant impact on
the balance of payments, emphasizing the importance of attracting capital inflows.
The error correction coefficient was negative (-5.17) and significant, which
confirms a rapid adjustment process back to equilibrium.
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At the descriptive level, the flotation contributed temporarily to narrowing the
current account deficit by 15-20% but also caused higher inflation and pressure on
foreign reserves. External shocks such as COVID-19 and the Russia—Ukraine war
worsened the balance of payments, which registered a deficit of USD 20.8 billion
in FY 2023/24, and a trade deficit of USD 3.413 billion in May 2025. According to
IMF projections, the exchange rate may reach between EGP 50-55 per USD in
2025, with an expected deficit of USD 2-3 billion provided macroeconomic
stability is achieved.

The study highlights the importance of monetary stability, exchange rate
management and structural reforms, such as export diversification and the
strengthening of foreign reserves (which reached USD 49 billion in July 2025).
The empirical findings confirm that the exchange rate is a key instrument for
improving the external balance, but without complementary investment and fiscal
reforms, its effect remains short-lived.

Keywords: Exchange rate, Balance of Payments, ARDL model, Current account
deficit, Egypt, External debt, 2025 forecasts.
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Covariance Analysis: Ordinary

Date: 11/14/24 Time: 21:30

Sample: 1979 2021

Included observations: 43

Balanced sample (listwise missing value deletion)

Correlation
t-Statistic
Probability| Y X1 X2 X3 X4 X5
Y 1.000000
X1 0.213276 1.000000
1.397794 -
0.1697 -
X2 0.137757 0.902244 1.000000
0.890567 13.39714 -
0.3784 0.0000 -
X3 0.063497 0.862695 0.965910 1.000000
0.407400 10.92281 23.89076 @ -——-
0.6858 0.0000 0.0000  —=---
X4 0.268087 -0.100540 -0.126185 -0.256485 1.000000
1.781821 -0.647049 -0.814487 -1.699142 -
0.0822 0.5212 0.4201 0.0969 -
X5 0.145768 0.741287 0.743753 0.685196 -0.004317 1.000000
0.943448 12.58474 7.124399 6.023673 -0.027643 -
0.3510 0.0000 0.0000 0.0000 09781 -
X6 0.446496 0.654951 0.771988 0.721455 0.010674 0.476465
3.195146 5.549679 7.776663 6.671221 0.068350 3.470072
0.0027 0.0000 0.0000 0.0000 0.9458 0.0012
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Phillips-Perronpreb (t-test)
Constant, Constant Non
Linear
Trend
IN Y s | 0.0000 0.0000*
- JsY Gl
LN_X1 S sl 0.6576 0.9805
¥ Al 0.0001 0.0000*
LN_X2 S sl 0.7725 0.1587
¥ Al 0.0000*
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¥ Al
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Estimation Equation:

Augmented ARDL ,_.lLail 533.&\ Ava gl (i)

LN_Y = C(1)*LN_Y(-1) + C(2)*LN_Y(-2) + C(3)*LN_Y(-3) + C(4)*LN_Y(-4) + C(5)"LN_Y(-5) + C(6)*LN_Y(-6) +
C(7)"LN_Y(-7) + C(8)*LN_X1 + C(9)"LN_X1(-1) + C(10)"LN_X1(-2) + C(11)*LN_X1(-3) + C(12)*LN_X1(-4) +
C(13)*LN_X1(-5) + C(14)*LN_X1(-6) + C(15)"LN_X1(-7) + C(16)*LN_X5 + C(17)*LN_X5(-1) + C(18)*LN_X5(-2) +
C(19)*LN_X5(-3) + C(20)*LN_X5(-4) + C(21)*LN_X5(-5) + C(22)*LN_X5(-6) + C(23)*"LN_X5(-7) + C(24)"LN_X6 +
C(25)*LN_X6(-1) + C(26)*LN_X6(-2) + C(27)*LN_X6(-3) + C(28)*LN_X6(-4) + C(29)*LN_X6(-5) + C(30)"LN_X6(-6) +
C(31)*LN_X6(-7) + C(32)*D1 + C(33)*D2 + C(34) + C(35)*@TREND

Dependent Variable: LN_Y

Method: ARDL

Date: 11/15/24 Time: 16:41
Sample (adjusted): 1986 2021
Included observations: 36 after adjustments

Maximum dependent lags: 7 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (7 lags, automatic): LN_X1 LN_X5 LN_X6

Fixed regressors: D1 D2 C @TREND

Number of models evalulated: 3584
Selected Model: ARDL(7,7,7,7)

Augmented ARDLz 3gai jua&i —(5)

ARDL Augmentedgz igai: (£) ol Jgaa

Variable Coefficient Std. Error t-Statistic Prob.*
LN_Y(-1) -1.012938 0.014715  -68.83846 0.0092
LN_Y(-2) -0.852472 0.015112  -56.40890 0.0113
LN_Y(-3) -1.126031 0.018607 -60.51670 0.0105
LN_Y(-4) -0.988041 0.014752 -66.97781 0.0095
LN_Y(-5) 0.026208 0.011103 2.360495 0.2551
LN_Y(-6) -0.125771 0.014279 -8.807851 0.0720
LN_Y(-7) -0.100008 0.012223 -8.181923 0.0774

LN_X1 1.102317 0.074147 14.86662 0.0428
LN_X1(-1) -0.199806 0.069938 -2.856910 0.2143
LN_X1(-2) 0.681791 0.048482 14.06277 0.0452
LN_X1(-3) 0.156576 0.049492 3.163661 0.1949
LN_X1(-4) 1.056219 0.026112 40.44917 0.0157
LN_X1(-5) -0.209310 0.045804 -4.569674 0.1372
LN_X1(-6) -0.889269 0.070761 -12.56729 0.0506
LN_X1(-7) 0.654292 0.051674 12.66188 0.0502

LN_X5 1.747606 0.053612 32.59729 0.0195
LN_X5(-1) -0.382714 0.090663 -4.221275 0.1481
LN_X5(-2) -0.150967 0.068631 -2.199702 0.2716
LN_X5(-3) -0.134488 0.058345 -2.305050 0.2606
LN_X5(-4) -1.333812 0.097628 -13.66225 0.0465
LN_X5(-5) -1.604311 0.055029 -29.15380 0.0218
LN_X5(-6) -0.477547 0.048239 -9.899653 0.0641
LN_X5(-7) -0.027262 0.060569 -0.450104 0.7307

LN_X6 0.078020 0.011562 6.747962 0.0937
LN_X6(-1) 0.146616 0.013963 10.50028 0.0604
LN_X6(-2) -0.031150 0.009770 -3.188309 0.1935
LN_X6(-3) 0.223044 0.010648 20.94765 0.0304
LN_X6(-4) 0.087059 0.010610 8.205260 0.0772
LN_X6(-5) 0.007564 0.009793 0.772432 0.5813
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LN_X6(-6) 0.133307 0.012782 10.42919 0.0609

LN_X6(-7) 0.104068 0.015383 6.765209 0.0934

D1 0.273547 0.048577 5.631256 0.1119

D2 -9.859458 0.128794 -76.55195 0.0083

C 71.66738 1.754882 40.83886 0.0156

@TREND -0.161867 0.006839 -23.66969 0.0269

R-squared 0.999999 Mean dependent var 9.579344

Adjusted R-squared 0.999980 S.D. dependent var 1.811715

S.E. of regression 0.008058 Akaike info criterion -8.443335

Sum squared resid 6.49E-05 Schwarz criterion -6.903803

Log likelihood 186.9800 Hannan-Quinn criter. -7.905997

F-statistic 52035.07 Durbin-Watson stat 3.057043
Prob(F-statistic) 0.003472

*Note: p-values and any subsequent tests do not account for model
selection.

sl il §saay Jeall dlidlelilyy e slaeYL EVIEWS gl yy il @ uaall
Substituted Coefficients:

LN.Y = -1.01293802757°LN_Y(-1) -  0.852472102414*LN_Y(-2) -  1.12603114247*LN_Y(-3)
0.988040578756*LN_Y(-4) + 0.0262084408392*LN_Y(-5) - 0.125771090721*LN_Y(-6) - 0.100007517632*LN_Y(-7
+1.10231696377*LN_X1 - 0.199805718379*LN_X1(-1) + 0.681790593233*LN_X1(-2) + 0.156576215281*LN_X1(-3
+  1.05621906899°LN_X1(-4) -  0.209310090271*LN_X1(-5) -  0.889268639887*LN_X1(-6)
0.654292432074*LN_X1(-7) + 1.74760567886*LN_X5 - 0.38271392946*LN_X5(-1) - 0.150966959534*LN_X5(-2) -
0.134487690029*LN_X5(-3) - 1.33381197641*LN_X5(-4) - 1.60431059241*LN_X5(-5) - 0.477547362268*LN_X5(-6)
- 0.0272624626395*LN_X5(-7)  +  0.0780198637597*LN_X6  +  0.146616091447*LN_X6(-1) -
0.0311495464425*LN_X6(-2)  +  0.223043655765*LN_X6(-3)  +  0.0870587961785*LN_X6(-4)  +
0.00756427927168*LN_X6(-5) + 0.13330738357*LN_X6(-6) + 0.104067580232*LN_X6(-7) + 0.273546911131*D1 -
9.85945788995*D2 + 71.6673846409 - 0.161866954068* @TREND

+.999999 poaal) Jalaag ¢ (gyina JSS 7 dgatl) o =i Augmented ARDL 3sail (£) o) Jgas (e
Clpaial) & Gans Al Shaatl) ) aai LNLY 8 Gaans al claal) 0 £99.9939 ¢ G Lo s
LN_X1 LN_NX5 LN_X6 D1 D2 jdiual

~_~— 1

+

Augmented ARDL 7 igail Aol ) LAY ¢)a) (1)

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.205898 Prob. F(34,1) 0.9656
Obs*R-squared 31.50030 Prob. Chi-Square(34) 0.5907
Scaled explained SS 0.051947 Prob. Chi-Square(34) 1.0000

s &l 3 ganay Sl bl e slaeYL EVIEWS  galiy mili 1 )
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CRball bl agagr aaell 38 Joid 2 Breusch—Pagan—Godfrey Lol aladiuls (0) a8 Jeaall (e
: g."aIJSI dlay) sl e
(Q-statistic ,Laal i) Ljung—Box lasl il Lalsy¥) jlaal :(6) ) Jsaa

Date: 11/15/24 Time: 18:16
Sample (adjusted): 1986 2021
Included observations: 36 after adjustments
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob*

0.376 0.376 5.5349 0.019
0.123 -0.022 6.1437 0.046
0.113 0.086 6.6744 0.083
-0.026 -0.112 6.7033 0.152
0.030 0.087 6.7430 0.240
-0.068 -0.134 6.9521 0.325
-0.009 0.093 6.9560 0.433
0.191 0.181 8.7301 0.366
. . -0.047 -0.206 8.8404 0.452
N A 10 -0.179 -0.149 10.519 0.396
A N 11 -0.194 -0.117 12,573 0.322
= N 12 -0.215 -0.058 15.198 0.231
O o 13 -0.159 -0.069 16.694 0.214
A N 14 -0.192 -0.068 18.979 0.166

I I

I I

OCoONOOPARWN -

15 -0.186 -0.113 21.239 0.129
16 -0.089 -0.075 21.787 0.150

*Probabilities may not be valid for this equation specification.

sl Bl 5 aiay Joall clidlelly e slaeYL EVIEWS iy il 1 ydadl
paall ymjd Jsd 2 Breusch-Godfrey Serial Correlation LM Test jladl aladiul (1) &8 Jeandl (s
cBaaly el 5538 aladialy 13 Jali)) dgag aoe

:HISTOGRAM-NORMALITY TEST ks aaj g a8 (39,40 JLIS) @

HISTOGRAM-NORMALITY TEST _suh a5 g Gopdll Jbas) (7)) oy dsos

14
Series: Residuals
12 Sample 1985 2021
Observations 37
10
Mean -2.51e-14
8 Median 4.65e-05
6 Maximum 0.045630
Minimum -0.040755
4 Std. Dev. 0.015298
Skewness 0.214058
2 . Kurtosis 4.770195
0 - - - - Jarque-Bera 5.113515
-0.04 -0.02 0.00 0.02 0.04 Probability 0.077556

s &l 3 gana s Joall iy e slaeYL EVIEWS  galiy milis 1t
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sl ai sl b paall (8 Qs Histogram—Normality Test jlasl alassals (V) iy Jgaall s
O us ddlaa) dulal (385 hLEaY) Sbial ¢ 3gaill O iaty i laay - oanlal
I ai Y @l o i lee <0.07755640Mis) ae0.) ) Yo ) 0Jarque—Bera jLad)
(e Jia) Balias digina Cligine die abal) aysill e S
b IS i g9 sl o ) il oda i

il play) b Lid) (V)
Gl clasy) el jlasl s (V) 8, JSa
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————
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-———— -

Hannan-Quinn Criteria (top 20 models)

-——

Model10
Model514
Model521
Model522

————

D e ——

——

«—

———
-——

———

Modell17
Model18
Modelll
Model73

Model1: ARDL(7,7,7,7)
Model9: ARDL(7, 7, 6, 7)
Model2: ARDL(7, 7, 7, 6)
Model513: ARDL(6, 7,7, 7)
Model10: ARDL(7, 7, 6, 6)
Model514: ARDL(6, 7, 7, 6)
Model521: ARDL(6, 7, 6, 7)
Model522: ARDL(6, 7, 6, 6)
Model17: ARDL(7, 7, 5, 7)
Model18: ARDL(7, 7, 5, 6)
Model11: ARDL(7, 7, 6, 5)
Model73: ARDL(7, 6, 6, 7)
Model65: ARDL(7, 6,7, 7)
Model3: ARDL(7, 7, 7, 5)
Model12: ARDL(7, 7, 6, 4)
Model74: ARDL(7, 6, 6, 6)
Model4: ARDL(7, 7, 7, 4)
Model529: ARDL(6, 7, 5, 7)
Model66: ARDL(7, 6, 7, 6)
Model81: ARDL(7, 6,5, 7)
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Model3
Model12
Model74

Model4

Model529
Model66
Model81

s a8l 3 aia s Joall il e slaeYL EVIEWS by gl 1 sl
Akaikl 4 il Jaws 0 a csiall Bl oUady) 558 (V4) a8y JSa0 (e

Selected Model: ARDL (7,7,7,7)
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Overall F-Bounds Test

:Augmented ARDL Bound Test jjzall agaall ,LId) (A)

Overall F-Bounds Test_)_jz<ll 2 saall jLidl :(/\) 63‘) Jsa

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 8804.035 10% 3.47 4.45
k 3 5% 4.01 5.07
2.5% 4.52 5.62
1% 5.17 6.36
Finite
Sample:
Actual Sample Size 36 n=40
10% 3.76 4.795
5% 4.51 5.643
1% 6.238 7.74
Finite
Sample:
n=35
10% 3.8 4.888
5% 4.568 5.795
1% 6.38 7.73

s &l 3 ganay Joall il e slaeYL EVIEWS  galiy mili 1)

Algaal) 2l Y1 sl e ST 8y 8804.035 =F-statistic iad o Ll : (A) &) Jeaall e

Ails Ale aag ) dliide JalSS agag danl) (il Jody paadl (s by w1 Ligina (G
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tel idial) JalSil) g i waad (9)
t-Bounds Test jjadll 3gaall jlaal: (9) a8y Joon

t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t-statistic -86.95958 10% -3.13 -3.84
5% -3.41 -4.16

2.5% -3.65 -4.42

1% -3.96 -4.73

) a8l 5 gaiay Sl dlidletily e slaeYL EVIEWS  zaliy il 1l
aill 1Y)l e ST 2,86.95958 = -statisticT dallaall dadll oY Dl ¢ (3) &) Joaall e
Ol eddiia JalS dpag daadl il oy paall Gl iady pid ¢ /) dugine (e dilladll didsaal
alaie O i) JelSal) A5l

Exogenous F-Bounds Testda,ldl) Jaleell Léud agas Ll (')

Exogenous F-Bounds Test dajlall Jalgall jiud sgaa jlad) (Vo) o8y Jgaa

Null Hypothesis: No exo. levels

Exogenous F-Bounds Test relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 389.4729 10% 2.1 3.89
k 3 5% 2.64 4.70
2.5% 3.17 5.45
1% 3.86 6.46
Finite
Sample:
Actual Sample Size 36 n=35
10% 2.27 3.99
5% 2.93 5.05
2.5% 3.58 6.10
1% 4.54 7.59
Finite
Sample:
n=40
10% 2.25 3.96
5% 2.90 4.96
2.5% 3.57 5.98
1% 4.42 7.32

s &l 3 ganay Sl bl e slaeYL EVIEWS  galiy mili 1)
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Y Lgine (Grima dapal) Aadl e ST aTAGLEYYR Digundll Fodad ail maay (V) &) Joan e
Jalsall dlyidie JalSs ABle 35n95 -da¥) dligh ADle 35a5 ) ol lee djbuall il by o
aalal)
By oA of dudle dudbaial) ol idiall Jalsal) Al Ja ldl (1Y)

Bsadic ol dule daalaial ol sl JalSll ADle Ja Lol : (Y) &) J<s
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s 8l G ganay Sl by e slaeYL EVIEWS  galiy milis 1 )

(Hopdia 4 ) dale Ludhaial) i) Jalsil) Ae f gy (¥ ) ad) JSEN (e
zisall) cilabral LuiSigl) du)Eia) HLisl (1Y)
:CUSUM Testz dsalll cilaleal NSl a5 sl

plaly bl (8 Ut ) o bl (8 IS 5 6 asap pae (e SBU HLAY) 138 padiy
Lo Alish 2 3saill cilales pa oY) Bl 2 3gail) Cilales
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CUSUM Test g igaill cilalaal Mgl L) JLas) :(¥) o, J<&

2019 2020 2021

—— CUSUM 5% Significance
s &l 3 sanay Sl by e slaeYL EVIEWS  galiy mili 1)
Db T (3591 Jadll) z3gaill allaal Jiall puall oSl o) Slse o) i (7)) A JSEN (e
O AN s sde Jall (Jaully eV cpand) 3Uas e midu aly Jaulls oY) (Laal) Ladll) cpaall
gasadll Claleal A hial dags el Jasg oz dsalll (8 dust e Bas dda A9 Bfae zigall allae
Squares of CUSUM_zasaill cilalaal ASigl ja5N) ladl
Squares of CUSUM g isaill cilaleal LSl & jhaad) jLas) :(£) a8 JS&
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0.0

-0.4
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——— CUSUM of Squares - 5% Significance

sl &l B ganay Joall iy e slaeYL EVIEWS  galiy mili 1 i)

590



Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa

Slas s (Sl g sendl ) 323 Squares of CUSUM JLEa) A e () 8, JSall cpay
als iy AN (Laa¥) Laall) cpaadl jlie o555 (5,5Y) badll) #3 saily sl
it 3 saill allra o) AV yuied oda Ul 5 (Jan) s e V1) cpaal) latic & 53,

T agall) Claleal S ) il 23 g9 of @l sz dsalll A A58 ja g3 ddia A

t Jughall Ja¥) cilalea a8 (Y V)

doshll Ja¥) z3gai s (1)) o) Jgan

Levels Equation
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
LN_X1 0.454294 0.003221 141.0365 0.0045
LN_X5 -0.456357 0.003118 -146.3598 0.0043
LN_X6 0.144530 0.001493 96.80387 0.0066

EC = LN_Y - (0.4543*LN_X1 -0.4564*LN_X5 + 0.1445*LN_X8)

s 8l 3 ganay Sl by e slaeYL EVIEWS  galiy mili 1 jadd)
JaY) gk 3l aan3 oSa (1)) ) Joan (e
caghall oY) 8 ) und) o Al @haiall i 2 3saill eSass

~(354) Jaugia) (pa¥) Worl) Jilia didaall Aaal) ciyall s X1

Y G 3305 o () g ¢ vur s £0 Augine gl (SRsa +.£08Y9E=IN X haadl Jabea -
¢ cilegrall (faa 3 LNY B 70 €06 Y98 duudy 8l ) (935 Sual) Vo) ipuall jau B
Loty ) Ao plail) ae I3 il

(S Mol dujlal) Jlaull ccipatally Gatesal) (ual) (AN cpal) suay Maa) x5 8 -
1Y Ay 5305 O () g ¢ v v EY Aigine (Gl (HAgar . £0TTOV==IN_X5 lasil Jaelaa e -
¢ alegiial) (e ama)LN_Y & Lo.gonyey duudy (ol ) (o35 S Vol Cipal) jra
A clegaall (e day Ao cal) Aasd LAl A3 £ lay) (Sa Cua aslaBy) Lol pa A3 3

PURD Gaall aladiad dagl Aua §gpa Al sy LS Jaghal) (saal
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Meall Al el ccle gdaal (fina) Badlel cilibal) dla bl e L) x6 A -
~((SaaY)

%Y Ay B35 O () sadg ¢ vur TN Aigias (griear (Hasa vV E£0Y L =N XD lasil Jalae -
S Al Jlanll ccile ghaall (fiae) Bablgl clEl Bla ¢ pdibiall el Ldiud) b
4B pa Al 3y ¢ Cleghiall (e aLNLY B 1oV £ 80r dundy 33U L) a5 S<Y)
daalaidy)

Jiliaual) puiiall B ) Ao il patiall Ligpe )aniy) cBlalaa Jialiy

%AMY\%M\@@ZCAM\@MC%;U\M&JW

:Uadl) raaal daleag yuall) (oY) cilales padi() €
ECM Regression Uil masai z3sai s (VY ) &y Jsaa

ARDL Error Correction Regression

Dependent Variable: D(LN_Y)

Selected Model: ARDL(7,7,7,7)

Case 5: Unrestricted Constant and Unrestricted Trend
Date: 11/15/24 Time: 19:54

Sample: 1970 2023

Included observations: 36

ECM Regression
Case 5: Unrestricted Constant and Unrestricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
C 71.66738 0.190814 375.5870 0.0017
@TREND -0.161867 0.000591  -274.0890 0.0023
D(LN_Y(-1)) 3.166114 0.009433 335.6552 0.0019
D(LN_Y(-2)) 2.313642 0.006995 330.7388 0.0019
D(LN_Y(-3)) 1.187611 0.004989 238.0405 0.0027
D(LN_Y(-4)) 0.199570 0.003274 60.96352 0.0104
D(LN_Y(-5)) 0.225779 0.003968 56.90618 0.0112
D(LN_Y(-6)) 0.100008 0.003114 32.11940 0.0198
D(LN_X1) 1.102317 0.018033 61.12648 0.0104
D(LN_X1(-1)) -1.450300 0.010949 -132.4644 0.0048
D(LN_X1(-2)) -0.768509 0.008169 -94.08106 0.0068
D(LN_X1(-3)) -0.611933 0.011539 -53.03111 0.0120
D(LN_X1(-4)) 0.444286 0.008948 49.65438 0.0128
D(LN_X1(-5)) 0.234976 0.014325 16.40320 0.0388
D(LN_X1(-6)) -0.654292 0.017942  -36.46794 0.0175
D(LN_X5) 1.747606 0.016719 104.5273 0.0061
D(LN_X5(-1)) 3.728387 0.024230 153.8752 0.0041
D(LN_X5(-2)) 3.577420 0.022487 159.0898 0.0040
D(LN_X5(-3)) 3.442932 0.018275 188.3933 0.0034
D(LN_X5(-4)) 2.109120 0.016400 128.6064 0.0050
D(LN_X5(-5)) 0.504810 0.012235 41.26066 0.0154
D(LN_X5(-6)) 0.027262 0.011638 2.342500 0.2569
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D(LN_X®6) 0.078020 0.002749 28.37778 0.0224
D(LN_X6(-1)) -0.523892 0.003794  -138.0757 0.0046
D(LN_X6(-2)) -0.555042 0.003220 -172.3976 0.0037
D(LN_X6(-3)) -0.331998 0.003279  -101.2453 0.0063
D(LN_X6(-4)) -0.244939 0.002924  -83.77253 0.0076
D(LN_X6(-5)) -0.237375 0.004218 -56.27066 0.0113
D(LN_X6(-6)) -0.104068 0.003379  -30.79832 0.0207

D1 0.273547 0.011695 23.38956 0.0272
D2 -9.859458 0.031937  -308.7153 0.0021
CointEq(-1)* -5.179052 0.013799 -375.3193 0.0017
R-squared 1.000000 Mean dependent var 0.000815
Adjusted R-squared 0.999998 S.D. dependent var 2.553338
S.E. of regression 0.004029 Akaike info criterion -8.610002
Sum squared resid 6.49E-05 Schwarz criterion -7.202429
Log likelihood 186.9800 Hannan-Quinn criter. -8.118721
F-statistic 453429.9 Durbin-Watson stat 3.057043
Prob(F-statistic) 0.000000

* p-value incompatible with t-Bounds distribution.

s 8l 3 ganay Il by e slaeYL EVIEWS  galiy milis 1 )
POl i (VY) @) Jsaadl e
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Caly (e Cre i Le By 4] iay e sag ¢/0)V.4 VDB Cans Aoy Jidig el yuiiall el
Oloe dmnds pa iy ilaia gag ¢(zisall) oLl 8 deria (o Cagaa e il el olasls Lujis
- losall e GSilly poped) ol (3 clesiad)

Ayl 52y () el G cileghaall e deay o olagl Ll L gabeai@Y) ~Olal) Al o) el

YV.YotVY % ‘)‘J;Lu

LYY Lgia ggiwa adaldll 8 5Ly Jia sag
Syiay abalall (il Jhey e S a5 (% 9A0,380A°) ey e iaal () e dna ) s ) iy 3558 il LS

593



Yovo gk — g dall g cpalil) adal) — alatiV) g dubawd) A1S Alaa

1z gaill gl 508l JLEAN() 0)
C.ijﬂ:\,j}u.\l\ EJ..‘@S\ J\__ﬁi\ :( V'Y )(-a&) d}J_A

12
Forecast: LN_YF
10 | e P Actual: LN_Y
Y Forecast sample: 1970 2023
8 Adjusted sample: 1986 2022
6 :‘ Included observations: 37
| | Root Mean Squared Error ~ 0.005832
4 ;‘ Mean Absolute Error 0.004573
| Mean Abs. Percent Error 0.058379
2 Theil Inequality Coef. 0.000299
0 Bias Proportion 0.000641
Variance Proportion 0.013344
2 Covariance Proportion 0.986015
1990 1995 2000 2005 2010 2015 2020 Theil U2 Coefficient 0.000322
Symmetric MAPE 0.058347
——— LN_YF +2S.E.

sl Bl 3 aiay Joall clidlelily e slaeYL EVIEWS  maliyy gl 1 jdadl

55500 Lo Spml) Rlall S8 ) s Las icall (0 R oty (0.000299) sl

Lolaidy) doylailly Adlasy) 4kl 33y HLoa¥) Cilghd aues 5Ga) 23 Augmented ARDL zagai —
Jabee OIS Ja¥1 jpal z3salll & o(Bpatie y2) Lole Lhie s iS5 ABle g adf Aol culSy
CVDEAY) (oS Aoy ccallung (gine ol

(raad) duiall slal (<Y1 Yool dad 50L5) (gremal) 4xiall Cipen yauw (RlAY il 2 3gail) (o ruiay —
Gl (A el sed sl Gaall deimy Maa) D3 el ¢ e gdnall (e dremy e o sl A
D3 bl ) L) of LS cclegiadl (e amy e il 8 Jaglall (gad) (8 g el
cdushll gl (& Gleghaall Ghae ey Ao ol

594



Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa
Slua gill 9 pilild), Lok b

A E_‘m‘ _
e el gl e Sl aldie W) dagi g lad) Glaad) (2 Gade Jas 2 ) gl ads
s il i) L) i il ua (Jull el Glua DA (e S a Gl s
S s ae el 1 jedals Y E/Y LYY Al Al B Y e Jlled6.1
& cpall e s a5 Cus (Mundell-Fleming 7353 (335 5 padll JLai@Y)
L1655 s caly Sl el bl il ) Wl (g2 4] dallend ) i Qda
YoY¢ eLGQ,AJ\JJJ
b8 Ciacd N (1970-2023)8 SUARDL  zisei (o daldivnall dpuldl) milull L
ol xSl g calaliiigy)

90.45% doniy Sle il O e dpay Guad () g ) Ay G pall s pla )l
(o shall sadll

0Say Laa (Y v, €0 Ay i ) (@A) Y 7Y Aty AN Gl ol ) o e .
D) o g 8 ol alasiny bl sl

505 o le (@) £ Adudy dwa ) Bab ) ol bl el Ly of WS,
skl 2 e M 1 Clasad) cpaa 3 YY)

Josh )5 s Ao yun gmy el (15 G (0,1Y-) Wadll moseal Jalas gl
el DG N ga et Y 5 ymald 3 58 A (JaY)
Journal of & A &b Jie Al clul ol ae 3855 Luldll il s
by YeYo b Guad adgii Allg «Economic Dynamics and Control (2024)
Saall (=lidil 3.8% (IMF) Gy (Aaal) ol ad i gai pe il ladla) Gkl
CBE).bly e 2l Galdll &l juafi Cua (¥ 8 Jla-30 (00 e ) sl
i Cdna ol 23 s aladiul DA e daual g ddliae dad Al ol o280 (i e
s yall Al ol Le g2 g (Yo Yo Ludased s by e il Bliu) ae oY VY 4
BT Y Y ale die i ) A

xaall il 5, 550, Y Jlle £, () i pudlall i 1 lafinYLs £ Yo VE/Y o XY Mall alall (5 Y53 Jlile Yo, A ) ey _omad 5 lal] luadl e, (2024). g maal) g 38 yad) i) A

G ¥ @il (5 Y50 e 1T, T ) gal s el o SN Gl (2024). S) S8 (o ¢ rmdl) Ll o VeV E e oY @iil] (5 Y 50 e 1T, T ) el a SIS ol alis] (2024). 55
aadl Ly, FersE

) Azans 5l (3 paieall a5y Lelloatinl (iSiay By s Sl (o ladl] o jsall (puinds (Man Y1 Anal] eil]_pais 5 pmnall SLaBY] Ciled 5 (2024). (HAol) B (§g2iua®

£, SOASA yall Lo yuall Akl o dpniil) Auland) (8 LS 55 & a5 e s il )y iatiJaile #3508 Gy o al) o pall dulas HB Jsa (SOASYuRi Y5 A i) il ) LK (o clpsbuaB) Jas 48 5%

SpringerLink

595


https://www.reuters.com/markets/egypts-current-account-deficit-quadruples-central-bank-says-2024-10-01/?utm_source=chatgpt.com
https://www.reuters.com/world/africa/egypts-foreign-debt-drops-74-billion-first-quarter-2024-08-20/?utm_source=chatgpt.com
https://www.dailynewsegypt.com/2024/08/24/egypts-external-debt-declines-to-160-6bn-in-q1-2024/?utm_source=chatgpt.com
https://www.soas.ac.uk/sites/default/files/2022-10/economics-wp155.pdf?utm_source=chatgpt.com
https://link.springer.com/article/10.1007/s10644-025-09874-3?utm_source=chatgpt.com

Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa

S cile aall Ol Jae ()58 Bad A danla 30l ) Capeall e () il S (s
dgaiiy cilaylgll e dlaiey) Jdil Al 5 ddle clulay aed) &l L lige iy ol
Zohals L) Al G pend aldiee ZOla) dbhd e ding lae dpaliy) cleladl
RS
Gilua gil)

YAV ) 5l ARDL 3 sad il dusala g 4l jall o3gd 4 a5 dpuldl) gl e 5l
Aoy Joshll Ja¥) 3 o aal sy Cpuend Cigeall jmas i of @elil I (Y YY
Lty dna ) s bl sl L) ol cgiall dad A aal 3 /) O T 80
Glaagll & 7+, 07 Aty aua Hll jeaxi A s jA&l cpall g ) g Ladw o/, ) €8
15 paall e aall Ol jae (A ahive ) 55 (GRS ) Coags AUl

(Monetary & FX Policies)—isa sy 43388 cibuba(1)

Tt 8 el il (e Ay play B gane COAN aa A e S prw Aubaw A5
Aoy yedal bl 23 5adll (Y ¢ Mundell-Flemingz 3 sai (8 LS (Al poaaailly
@35 O OSar el Y e JBT OB VDAY mmally zeansy Lae () V2) @l CaiSs
Lisios 79+ oy Jmall (i ) Aol o

Cumy VoY &gl Vg0 JleS0 e ST L) dpia ) clhliaY) ad ) e Jeadl
(lerall Gaiad Gllalaa¥) o ki ce il 13 @l il e sedl T e
. (CBE: o)lsil sdle) 8 clblblia¥l js ekt il Uadll moaai Jalas 4ac g
(YeVe sda i ¥ Jld49.036

(Trade and Diversification)sba®) & 5ii g 4 ol Cilubiu(2)

Gl aball 33 3 (Aelia — de) ) ) daliny) cleUadll aca g ddadill ye <l jaliall g o
lil) 3 gl il g i pl JUE e da i ) 13 dasldl) @l gl DA 7Y 0 sy
2l pall Ale Ay ya a5 13) Jah Uila) rial o peall s i il G S5 Al

Sl gi © JOA 7Y ¢ A A8l Al dal) Aald Al la gl e e V) mdds
(In Ol e o AN cpall S e 3a Lo s sl KAl (38 sl ZlisY) acy e
) 3 il B peda LSX5 = -0.456)

596



Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa

(Fiscal & Structural Reforms)duiSa ciladua) g dudla cluluw(3)

_ dadla) dad il el aea 1 AL 555 Sl il Gy e dial U5
) s Jalaa® 588 ) YL« Sae 1) A1 sty (alle pdaai —
1580 JR 2513 o pudl Jasail e o el 3,8 el (53
Glelhd 8 Hdle ial el Cdx 3ok ge da¥l dlgh opill Je die ) Jl
gl o il o) =3 il OF Qg Y93 JleS0 e J Y La saaaiall A8l
Jashll gadl e o adll (70050 £€ 0508 st ) (05 7)) A FDI

L Ciladlia) o lgned cang i £ A4S Y laaa g adil) L) f Gl 51l 2857 (Ll
AR[H;diﬁ%widhﬁudﬂj‘&%wb%%y&ﬂJg{%aﬂJ&wcgﬁiJﬂdu%%?ﬂ«ﬁycgﬁ}
s/ f A Dolaidy] 4y il

ghsial) g ¢ puall Jilail) oy o ¢y

& gial) Y

(i) Sty
(ARDL)

s B Galaad!

dua gil)

-

> O el da ) Gl
zonaal + Bgin /) ¢
Cres JOA YY)

(nX1 = +0.454 Julxs
+ d.UJ:J\ sl L.;‘:
- = Wasl) C_)MS Jalza
o,\V

Mundell-z 25
L iFleming +
siodkdud )l

OA G e yru GGl
Jgana JAN aa

Ol 485 300 )
Ga edl T Akt
<ila sl

& O sl Ay s 3250

(ECM) paill 3 sl

53l Ll &y ks

LpiaY) cllaliaY) o
Ve Juk>50 J

ZYe &l yalall il )

@il Jaall (mid
G )i

)LAAJ\AED\+&LI\JJLA}\
0p 1w Q\J‘)\}U&:

ol e byl
A 5asll 4, phaill

ZLBY) uiat y ALl
(sl

TX 0 ) sl (el
Caddt g Ol giw © JOA
) Jazia

Cpall & 8 Al A8dle
(-0.456) >\l

Semi— (g sl Sy
Sl L)

Sle Slae ) Julis
Zalall 5 40033l <l ) )

lansl I ] s
LA‘; JLAEG\X‘ Q#J
u}:ﬂ\

INX6 = syl Lils
sl Je+0.144
skl

Al 3 el s FDI Ak

cileld i FDI wis

(a2n7e A8la) Apalus)

Sla Y dilad uias
‘_AS‘— EJJS“ Oy ..j
Alany) laiwy)

B ARDL g3 e
Lerally ) A
O)) 5l 83 ) de

+ ECM

597

EPAR LN
Lallall Cileeall



Yovo yugi€i— g ddall g palil) adal) — alaidy g dulawd) 4IS Alaa

;a.)uhn;}!\ ladll

Al pall  Jlewd L3 Slb (2025).  goeadll oSl cl)
https://www.cbe.org.eg

: https://data.worldbank.org &l uael I olaBy/ &) iz (2025). Sl il )

: https://www.imf.org dillle _uad LolaB/ Gled il (2025). HSsdl 2l (3 g00a | ¥

Trading Economics. (2025). Egypt Balance of Payments. Retrieved from: .V
https://tradingeconomics.com

o il LolaBY) ) b pall dysivdl L&, (2025). sbanyls delall Limill 38 a0 Sleall £
https://capmas.gov.eg

sdaan <) A yal)

Abdel-Khalek, G. (2014). The Egyptian economy, 1952-2000: Performance, .1
policies and issues. Routledge.

Central Bank of Egypt. (2024). Monthly Statistical Bulletin. Retrieved from: .V
https://www.cbe.org.eg/en/EconomicResearch/Publications/Pages/MonthlyStatisti

caclBulletin.aspx

Egyptian  Exchange. (2025). Market statistics.  Retrieved  from: A
https://www.egx.com.eg

International Monetary Fund. (2025). Arab Republic of Egypt: 2025 Article IV .4
Consultation—Press Release; Staff Report. IMF Country Report No. 25/12.
Retrieved from: https://www.imf.org

Kandil, M. (2011). Exchange rate fluctuations and the balance of payments: .):
Channels of interaction in developing and developed countries. Journal of
Economic Integration, 26(1), 65—100. https://doi.org/10.11130/1e1.2011.26.1.65

Ministry of Finance — Egypt. (2025). Financial Monthly Bulletin. Retrieved from: .))
https://www.mof.gov.eg

Trading Economics. (2025). Egypt balance of payments. Retrieved from: .Y
https://tradingeconomics.com/egypt/balance-of-payments

World Bank. (2025). World Development Indicators. Retrieved from: .Y
https://databank.worldbank.org

598


https://www.cbe.org.eg/
https://data.worldbank.org/
https://www.imf.org/
https://tradingeconomics.com/
https://capmas.gov.eg/
https://www.cbe.org.eg/en/EconomicResearch/Publications/Pages/MonthlyStatisticaclBulletin.aspx
https://www.cbe.org.eg/en/EconomicResearch/Publications/Pages/MonthlyStatisticaclBulletin.aspx
https://www.egx.com.eg/
https://www.imf.org/
https://doi.org/10.11130/jei.2011.26.1.65
https://www.mof.gov.eg/
https://tradingeconomics.com/egypt/balance-of-payments
https://databank.worldbank.org/

Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa

Null Hypothesis: LN Y has a unit root

Exogenous: Constant, Linear Trend

sl

LN Y aiall 3as gl 5is Hliisl

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-6.252428  0.0000

Test critical values: 1% level
5% level
10% level

-4.192337
-3.520787
-3.191277

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction)

HAC corrected variance (Bartlett kernel)

2711777
2.631416

Phillips-Perron Test Equation
Dependent Variable: D(LN Y)
Method: Least Squares

Date: 11/15/24 Time: 17:16
Sample (adjusted): 1980 2021

Included observations: 42 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN Y(-1) -1.003369 0.160404  -6.255279 0.0000
C 10.13106 1.778314 5.697002 0.0000
@TREND("1970") -0.015568 0.021933 -0.709816 0.4820
R-squared 0.500870 Mean dependent var 0.000474
Adjusted R-squared 0.475274 S.D. dependent var 2.359136
S.E. of regression 1.708911  Akaike info criterion 3.978338
Sum squared resid 113.8946  Schwarz criterion 4.102458
Log likelihood -80.54511  Hannan-Quinn criter. 4.023833
F-statistic 19.56798 Durbin-Watson stat 1.997115

Prob(F-statistic) 0.000001
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Null Hypothesis: LN Y has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.254346 0.0000
Test critical values: 1% level -3.596616

5% level -2.933158

10% level -2.604867

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2.746810
HAC corrected variance (Bartlett kernel) 2.745857

Phillips-Perron Test Equation

Dependent Variable: D(LN Y)

Method: Least Squares

Date: 11/15/24 Time: 17:20

Sample (adjusted): 1980 2021

Included observations: 42 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN Y(-1) -0.988891 0.158112  -6.254386 0.0000
C 9.516893 1.543960 6.163950 0.0000
R-squared 0.494422 Mean dependent var 0.000474
Adjusted R-squared 0.481782 S.D. dependent var 2.359136
S.E. of regression 1.698279  Akaike info criterion 3.943556
Sum squared resid 115.3660 Schwarz criterion 4.026302
Log likelihood -80.81467 Hannan-Quinn criter. 3.973885
F-statistic 39.11734  Durbin-Watson stat 1.999227
Prob(F-statistic) 0.000000

Xl)-\!—LAﬂBJA)n ‘).A.; ‘)L:ﬂi\
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Null Hypothesis: LN X1 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.866625 0.6576
Test critical values: 1% level -4.140858

5% level -3.496960

10% level -3.177579

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.021785
HAC corrected variance (Bartlett kernel) 0.025510

Phillips-Perron Test Equation

Dependent Variable: D(LN X1)

Method: Least Squares

Date: 11/15/24 Time: 17:22

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LN X1(-1) -0.124814 0.073593  -1.695999 0.0961

C -0.085931 0.088968 -0.965863 0.3388

@TREND("1970") 0.010585 0.005672 1.866348 0.0679

R-squared 0.069141 Mean dependent var 0.080487

Adjusted R-squared 0.031907 S.D. dependent var 0.154445

S.E. of regression 0.151961 Akaike info criterion -0.875451

Sum squared resid 1.154602 Schwarz criterion -0.763925

Log likelihood 26.19946 Hannan-Quinn criter. -0.832564

F-statistic 1.856922 Durbin-Watson stat 1.543394
Prob(F-statistic) 0.166761
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Null Hypothesis: LN X1 has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.384769 0.9805
Test critical values: 1% level -3.560019

5% level -2.917650

10% level -2.596689

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.023303
HAC corrected variance (Bartlett kernel) 0.026283

Phillips-Perron Test Equation

Dependent Variable: D(LN X1)

Method: Least Squares

Date: 11/15/24 Time: 17:24

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LN X1(-1) 0.008502 0.018132 0.468918 0.6411

C 0.072355 0.027526 2.628585 0.0113

R-squared 0.004293 Mean dependent var 0.080487

Adjusted R-squared -0.015231  S.D. dependent var 0.154445

S.E. of regression 0.155616  Akaike info criterion -0.845842

Sum squared resid 1.235038 Schwarz criterion -0.771491

Log likelihood 24.41480 Hannan-Quinn criter. -0.817250

F-statistic 0.219884 Durbin-Watson stat 1.628983
Prob(F-statistic) 0.641127

602



Yovo ,ugisi — g dall g cpalil) adal) — AaiBy) g dulwd) 440 dlaa

Null Hypothesis: D(LN X1) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.633659 0.0001
Test critical values: 1% level -4.144584

5% level -3.498692

10% level -3.178578

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.022991
HAC corrected variance (Bartlett kernel) 0.021467

Phillips-Perron Test Equation

Dependent Variable: D(LN X1,2)

Method: Least Squares

Date: 11/15/24 Time: 17:26

Sample (adjusted): 1972 2023

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LN X1(-1)) -0.854267 0.150011  -5.694702 0.0000

C 0.041819 0.046127 0.906593 0.3691

@TREND("1970") 0.001075 0.001445 0.744386 0.4602

R-squared 0.399972 Mean dependent var 0.009020

Adjusted R-squared 0.375481 S.D. dependent var 0.197654

S.E. of regression 0.156199  Akaike info criterion -0.819410

Sum squared resid 1.195509 Schwarz criterion -0.706838

Log likelihood 24.30465 Hannan-Quinn criter. -0.776252

F-statistic 16.33140 Durbin-Watson stat 1.889505
Prob(F-statistic) 0.000004
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Null Hypothesis: D(LN X1) has a unit root
Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.621223 0.0000
Test critical values: 1% level -3.562669
5% level -2.918778
10% level -2.597285
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.023251
HAC corrected variance (Bartlett kernel) 0.021498
Phillips-Perron Test Equation
Dependent Variable: D(LN X1,2)
Method: Least Squares
Date: 11/15/24 Time: 17:27
Sample (adjusted): 1972 2023
Included observations: 52 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LN X1(-1)) -0.849129 0.149182 -5.691890 0.0000
C 0.071019 0.024159 2.939653 0.0050
R-squared 0.393186 Mean dependent var 0.009020
Adjusted R-squared 0.381050 S.D. dependent var 0.197654
S.E. of regression 0.155501 Akaike info criterion -0.846626
Sum squared resid 1.209029 Schwarz criterion -0.771578
Log likelihood 24.01228 Hannan-Quinn criter. -0.817855
F-statistic 32.39761 Durbin-Watson stat 1.878018
Prob(F-statistic) 0.000001
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Null Hypothesis: LN X2 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.617987 0.7725
Test critical values: 1% level -4.140858

5% level -3.496960

10% level -3.177579

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.017862
HAC corrected variance (Bartlett kernel) 0.019693

Phillips-Perron Test Equation

Dependent Variable: D(LN X2)

Method: Least Squares

Date: 11/15/24 Time: 17:30

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LN X2(-1) -0.087848 0.056702 -1.549283 0.1276

C 0.839295 0.460402 1.822961 0.0743

@TREND("1970") 0.002968 0.003728 0.796063 0.4298

R-squared 0.114006 Mean dependent var 0.061480

Adjusted R-squared 0.078567 S.D. dependent var 0.143345

S.E. of regression 0.137599  Akaike info criterion -1.074004

Sum squared resid 0.946677 Schwarz criterion -0.962478

Log likelihood 31.46111  Hannan-Quinn criter. -1.031117

F-statistic 3.216903 Durbin-Watson stat 1.642437
Prob(F-statistic) 0.048503
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Null Hypothesis: LN X2 has a unit root
Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-2.356763  0.1587

Test critical values: 1% level
5% level
10% level

-3.560019
-2.917650
-2.596689

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

0.018088
0.019725

Phillips-Perron Test Equation

Dependent Variable: D(LN X2)

Method: Least Squares

Date: 11/15/24 Time: 17:31

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X2(-1) -0.045261 0.018726  -2.417033 0.0193
C 0.503505 0.183847 2.738726 0.0085
R-squared 0.102777 Mean dependent var 0.061480
Adjusted R-squared 0.085184 S.D. dependent var 0.143345
S.E. of regression 0.137104  Akaike info criterion -1.099145
Sum squared resid 0.958676 Schwarz criterion -1.024795
Log likelihood 31.12735 Hannan-Quinn criter. -1.070554
F-statistic 5.842048 Durbin-Watson stat 1.688117
Prob(F-statistic) 0.019263
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Null Hypothesis: D(LN X2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.263377 0.0000
Test critical values: 1% level -4.144584

5% level -3.498692

10% level -3.178578

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.017864
HAC corrected variance (Bartlett kernel) 0.017127

Phillips-Perron Test Equation

Dependent Variable: D(LN X2,2)

Method: Least Squares

Date: 11/15/24 Time: 17:32

Sample (adjusted): 1972 2023

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LN X2(-1)) -0.896803 0.142770 -6.281461 0.0000

C 0.134131 0.043420 3.089178 0.0033

@TREND("1970") -0.002784 0.001302 -2.138484 0.0375

R-squared 0.450254 Mean dependent var -0.002820

Adjusted R-squared 0.427815 S.D. dependent var 0.182021

S.E. of regression 0.137686 Akaike info criterion -1.071723

Sum squared resid 0.928912 Schwarz criterion -0.959152

Log likelihood 30.86481 Hannan-Quinn criter. -1.028566

F-statistic 20.06602 Durbin-Watson stat 1.967370
Prob(F-statistic) 0.000000
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Null Hypothesis: LN X3 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.640110 0.7634
Test critical values: 1% level -4.140858

5% level -3.496960

10% level -3.177579

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000437
HAC corrected variance (Bartlett kernel) 0.000742

Phillips-Perron Test Equation

Dependent Variable: D(LN X3)

Method: Least Squares

Date: 11/15/24 Time: 17:34

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LN X3(-1) -0.056426 0.039556  -1.426484 0.1599

C -0.350029 0.271943  -1.287138 0.2040

@TREND("1970") 0.001156 0.001086 1.064424 0.2923

R-squared 0.101851 Mean dependent var 0.027851

Adjusted R-squared 0.065925 S.D. dependent var 0.022269

S.E. of regression 0.021522  Akaike info criterion -4.784506

Sum squared resid 0.023161 Schwarz criterion -4.672980

Log likelihood 129.7894  Hannan-Quinn criter. -4.741619

F-statistic 2.835037 Durbin-Watson stat 1.168766
Prob(F-statistic) 0.068188
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Null Hypothesis: LN X3 has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.735232 0.4080
Test critical values: 1% level -3.560019

5% level -2.917650

10% level -2.596689

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000447
HAC corrected variance (Bartlett kernel) 0.000753

Phillips-Perron Test Equation

Dependent Variable: D(LN X3)

Method: Least Squares

Date: 11/15/24 Time: 17:35

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X3(-1) -0.014994 0.007048 -2.127269 0.0383
C -0.064267 0.043404  -1.480654 0.1449
R-squared 0.081499 Mean dependent var 0.027851
Adjusted R-squared 0.063490 S.D. dependent var 0.022269
S.E. of regression 0.021550 Akaike info criterion -4.799835
Sum squared resid 0.023686 Schwarz criterion -4.725485
Log likelihood 129.1956  Hannan-Quinn criter. -4.771244
F-statistic 4525275 Durbin-Watson stat 1.189769
Prob(F-statistic) 0.038255
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Null Hypothesis: LN X3 has a unit root
Exogenous: None

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.869583 0.0000
Test critical values: 1% level -2.609324
5% level -1.947119
10% level -1.612867
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000466
HAC corrected variance (Bartlett kernel) 0.000879
Phillips-Perron Test Equation
Dependent Variable: D(LN X3)
Method: Least Squares
Date: 11/15/24 Time: 17:37
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X3(-1) -0.004582 0.000486  -9.424259 0.0000
R-squared 0.042016  Mean dependent var 0.027851
Adjusted R-squared 0.042016 S.D. dependent var 0.022269
S.E. of regression 0.021796  Akaike info criterion -4.795482
Sum squared resid 0.024704  Schwarz criterion -4.758307
Log likelihood 128.0803 Hannan-Quinn criter. -4.781186

Durbin-Watson stat 1.152174
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Null Hypothesis: LN X4 has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.482114 0.3354
Test critical values: 1% level -4.140858
5% level -3.496960
10% level -3.177579
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.192015
HAC corrected variance (Bartlett kernel) 0.186982
Phillips-Perron Test Equation
Dependent Variable: D(LN X4)
Method: Least Squares
Date: 11/15/24 Time: 17:38
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X4(-1) -0.241454 0.096037 -2.514159 0.0152
C -2.787419 1.123544  -2.480916 0.0165
@TREND("1970") 0.001024 0.004052 0.252672 0.8016
R-squared 0.112861 Mean dependent var 0.041467
Adjusted R-squared 0.077375 S.D. dependent var 0.469686
S.E. of regression 0.451150  Akaike info criterion 1.300904
Sum squared resid 10.17680 Schwarz criterion 1.412430
Log likelihood -31.47395 Hannan-Quinn criter. 1.343791
F-statistic 3.180461 Durbin-Watson stat 1.858437
Prob(F-statistic) 0.050095
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Null Hypothesis: LN X4 has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.484255 0.1250
Test critical values: 1% level -3.560019

5% level -2.917650

10% level -2.596689

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.192260
HAC corrected variance (Bartlett kernel) 0.184607

Phillips-Perron Test Equation

Dependent Variable: D(LN X4)

Method: Least Squares

Date: 11/15/24 Time: 17:40

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X4(-1) -0.240943 0.095131 -2.532751 0.0144
C -2.753852 1.105376 -2.491327 0.0160
R-squared 0.111728 Mean dependent var 0.041467
Adjusted R-squared 0.094311 S.D. dependent var 0.469686
S.E. of regression 0.446990 Akaike info criterion 1.264444
Sum squared resid 10.18980 Schwarz criterion 1.338795
Log likelihood -31.50776  Hannan-Quinn criter. 1.293036
F-statistic 6.414830 Durbin-Watson stat 1.857238
Prob(F-statistic) 0.014437
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Null Hypothesis: D(LN X4) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.397369 0.0000
Test critical values: 1% level -4.144584

5% level -3.498692

10% level -3.178578

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.218344
HAC corrected variance (Bartlett kernel) 0.164251

Phillips-Perron Test Equation

Dependent Variable: D(LN X4,2)

Method: Least Squares

Date: 11/15/24 Time: 17:42

Sample (adjusted): 1972 2023

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LN X4(-1)) -1.078317 0.147007 -7.335142 0.0000

C 0.040266 0.139573 0.288498 0.7742

@TREND("1970") 0.000271 0.004451 0.060819 0.9518

R-squared 0.523838 Mean dependent var 0.020620

Adjusted R-squared 0.504403 S.D. dependent var 0.683770

S.E. of regression 0.481365 Akaike info criterion 1.431578

Sum squared resid 11.35388 Schwarz criterion 1.544149

Log likelihood -34.22102 Hannan-Quinn criter. 1.474735

F-statistic 26.95311 Durbin-Watson stat 1.932287
Prob(F-statistic) 0.000000
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Null Hypothesis: D(LN X4) has a unit root
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.493165 0.0000
Test critical values: 1% level -3.562669

5% level -2.918778

10% level -2.597285

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.218360
HAC corrected variance (Bartlett kernel) 0.163696

Phillips-Perron Test Equation

Dependent Variable: D(LN X4,2)

Method: Least Squares

Date: 11/15/24 Time: 17:43

Sample (adjusted): 1972 2023

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LN X4(-1)) -1.078632 0.145445  -7.416092 0.0000

C 0.047718 0.066186 0.720969 0.4743

R-squared 0.523802 Mean dependent var 0.020620

Adjusted R-squared 0.514278 S.D. dependent var 0.683770

S.E. of regression 0.476545 Akaike info criterion 1.393192

Sum squared resid 11.35474  Schwarz criterion 1.468239

Log likelihood -34.22298 Hannan-Quinn criter. 1.421963

F-statistic 54.99842 Durbin-Watson stat 1.931594
Prob(F-statistic) 0.000000
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Null Hypothesis: D(LN X4) has a unit root
Exogenous: None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.489309 0.0000
Test critical values: 1% level -2.610192

5% level -1.947248

10% level -1.612797

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.220630
HAC corrected variance (Bartlett kernel) 0.167816

Phillips-Perron Test Equation

Dependent Variable: D(LN X4,2)

Method: Least Squares

Date: 11/15/24 Time: 17:44

Sample (adjusted): 1972 2023

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LN X4(-1)) -1.072842 0.144538  -7.422583 0.0000
R-squared 0.518852 Mean dependent var 0.020620
Adjusted R-squared 0.518852 S.D. dependent var 0.683770
S.E. of regression 0.474296  Akaike info criterion 1.365072
Sum squared resid 11.47278 Schwarz criterion 1.402596
Log likelihood -34.49188 Hannan-Quinn criter. 1.379458

Durbin-Watson stat 1.922942
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Null Hypothesis: LN X5 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.082293 0.5432
Test critical values: 1% level -4.144584

5% level -3.498692

10% level -3.178578

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.023695
HAC corrected variance (Bartlett kernel) 0.047533

Phillips-Perron Test Equation

Dependent Variable: D(LN X5)

Method: Least Squares

Date: 11/15/24 Time: 17:48

Sample (adjusted): 1971 2022

Included observations: 52 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X5(-1) -0.073001 0.035765 -2.041128 0.0466
C 0.774749 0.314437 2.463921 0.0173
@TREND("1970") 0.002008 0.002447 0.820502 0.4159
R-squared 0.109329 Mean dependent var 0.086648
Adjusted R-squared 0.072975 S.D. dependent var 0.164697
S.E. of regression 0.158573  Akaike info criterion -0.789238
Sum squared resid 1.232130 Schwarz criterion -0.676666
Log likelihood 23.52018 Hannan-Quinn criter. -0.746080
F-statistic 3.007338 Durbin-Watson stat 1.298156

Prob(F-statistic) 0.058625
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Null Hypothesis: LN X5 has a unit root
Exogenous: Constant

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.024354 0.2758
Test critical values: 1% level -3.562669
5% level -2.918778
10% level -2.597285
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.024020
HAC corrected variance (Bartlett kernel) 0.048059
Phillips-Perron Test Equation
Dependent Variable: D(LN X5)
Method: Least Squares
Date: 11/15/24 Time: 17:49
Sample (adjusted): 1971 2022
Included observations: 52 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
LN X5(-1) -0.049499 0.021347 -2.318748 0.0245
C 0.589297 0.217881 2.704670 0.0093
R-squared 0.097091 Mean dependent var 0.086648
Adjusted R-squared 0.079033 S.D. dependent var 0.164697
S.E. of regression 0.158054 Akaike info criterion -0.814054
Sum squared resid 1.249058 Schwarz criterion -0.739006
Log likelihood 23.16539 Hannan-Quinn criter. -0.785282
F-statistic 5.376591 Durbin-Watson stat 1.309693
Prob(F-statistic) 0.024536
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Null Hypothesis: D(LN X5) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.802710 0.0016
Test critical values: 1% level -4.148465

5% level -3.500495

10% level -3.179617

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.022880
HAC corrected variance (Bartlett kernel) 0.024006

Phillips-Perron Test Equation

Dependent Variable: D(LN X5,2)

Method: Least Squares

Date: 11/15/24 Time: 17:51

Sample (adjusted): 1972 2022

Included observations: 51 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

D(LN X5(-1)) -0.642647 0.135154  -4.754913 0.0000

C 0.088446 0.049629 1.782151 0.0811

@TREND("1970") -0.001238 0.001512 -0.818627 0.4170

R-squared 0.320308 Mean dependent var -0.000351

Adjusted R-squared 0.291988 S.D. dependent var 0.185297

S.E. of regression 0.155915  Akaike info criterion -0.821983

Sum squared resid 1.166862 Schwarz criterion -0.708347

Log likelihood 23.96058 Hannan-Quinn criter. -0.778559

F-statistic 11.31012  Durbin-Watson stat 2.166247
Prob(F-statistic) 0.000095
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Null Hypothesis: D(LN X5) has a unit root

Exogenous: Constant

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.811146 0.0002
Test critical values: 1% level -3.565430
5% level -2.919952
10% level -2.597905
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.023199
HAC corrected variance (Bartlett kernel) 0.025855
Phillips-Perron Test Equation
Dependent Variable: D(LN X5,2)
Method: Least Squares
Date: 11/15/24 Time: 17:52
Sample (adjusted): 1972 2022
Included observations: 51 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
D(LN X5(-1)) -0.621200 0.132144  -4.700941 0.0000
C 0.053180 0.024559 2.165451 0.0352
R-squared 0.310819 Mean dependent var -0.000351
Adjusted R-squared 0.296754 S.D. dependent var 0.185297
S.E. of regression 0.155390 Akaike info criterion -0.847334
Sum squared resid 1.183153  Schwarz criterion -0.771576
Log likelihood 23.60702 Hannan-Quinn criter. -0.818385
F-statistic 22.09885 Durbin-Watson stat 2.190486
Prob(F-statistic) 0.000021
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Null Hypothesis: LN X6 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.639641 0.0000
Test critical values: 1% level -4.140858

5% level -3.496960

10% level -3.177579

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 1.940083
HAC corrected variance (Bartlett kernel) 1.822694

Phillips-Perron Test Equation

Dependent Variable: D(LN X6)

Method: Least Squares

Date: 11/15/24 Time: 17:54

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments

Variable Coefficient ~ Std. Error t-Statistic Prob.

LN X6(-1) -0.941127 0.141399 -6.655847 0.0000

C 5.800537 0.955402 6.071307 0.0000

@TREND("1970") 0.045051 0.014462 3.115057 0.0030

R-squared 0.469831 Mean dependent var 0.057750

Adjusted R-squared 0.448624 S.D. dependent var 1.931253

S.E. of regression 1.434046 Akaike info criterion 3.613815

Sum squared resid 102.8244  Schwarz criterion 3.725341

Log likelihood -92.76611  Hannan-Quinn criter. 3.656703

F-statistic 22.15473 Durbin-Watson stat 1.994677
Prob(F-statistic) 0.000000
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