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Abstract:

This research aims to test the reciprocal relationship between the interest rate and
the exchange rate in Egypt during the period (1990-2022) based on the
autoregressive distributed lag (ARDL) model, as well as the cointegration test
according to the Johansen Co-Integration. The research also compares the results
of the traditional least squares method with ARDL, with the necessary statistical
tests to examine time series, with the aim of arriving at results characterized by
acceptability and reliability.

The study found that there is a positive and statistically significant relationship
between the nominal interest rate (as an independent variable) and the exchange
rate (as a dependent variable). The results also indicate that the real interest rate
is not significant in affecting the exchange rate during the study period, in all
time lags periods.

The study also found that there is a statistically significant positive relationship
between the exchange rate in its instantaneous and lagged form (as an
independent variable), and the interest rate (as a dependent variable), which is
consistent with the hypothesis of the study, the previous result is consistent with
apart of the Egyptian monetary policy which raise the interest rate as a response
to increasing exchange rate, especially in case of dollarization and parallel
market. The study concluded that the channels for transmitting the effects of
monetary policy in influencing the exchange rate are ineffective.

Keywords, Interest rate, Foreign Exchange Rate, ARDL Model.
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18 M. R. Abonazel, , & , N.Elnabawy (2020). "Using the ARDL bound testing approach to study
the inflation rate in Egypt",. Economic consultant, 31 (3), p.29
1% Emeka Nkoro, Aham Kelvin Uko (2016), "Autoregressive Distributed Lag (ARDL) cointegration
technique: application and interpretation ", Journal of Statistical and Econometric Methods,
vol.5, no.4, p.64
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Exr
INT

INF
CAB
GDP

03 25 385 ¢ sl il iy BaelE IV e ol ppaial) gas iy e J geanll 13 38
sl Gela s (1991) 5l cilily e Gudaily Al 5 (Eviews gl e s aladinly 73 saill
Al smill e OLS (saeall ey yall 48 5k e alaie YU el Jilail

Dependent Variable: EXR
Method: Least Squares
Date: 02/14/23 Time: 00:20

Sample: 1 33
Included observations: 33
Variable Coefficient Std. Error  t-Statistic ~ Prob.
C 3.021363 5.047073 0.598637 0.5542
INT 0.138561 0.371458 0.373018 0.7119
INF 0.265873 0.146397 1.816113 0.0801
CAB -0.888405 0.252009 -3.525293  0.0015
GDP -0.175848 0.466497 -0.376955 0.7090
R-squared 0.436783 Mean dependent var  7.150890
Adjusted R-squared  0.356323 S.D. dependentvar  5.089263
S.E. of regression 4.083089 Akaike info criterion  5.790312
Sum squared resid ~ 466.8053 Schwarz criterion 6.017056
Log likelihood -90.54015 Hannan-Quinn criter. 5.866604
F-statistic 5.428594 Durbin-Watson stat  0.308210
Prob(F-statistic) 0.002300
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(4) a8 Js>
Augmented Dickey-Fuller Unit Root Test
Levels 1st Difference
Variables
t- test Prob t- test Prob

Exr -0.476182 | 0.9831 -0.476182 | 0.0037
INT -0.476182 | 0.0084 -4.221063 | 0.0026

INF -3.204721 | 0.0290 -6.6876 0.000
CAB -1.541455 | 0.5002 -4.760517 | 0.0006

GDP -3.411785 | 0.0179 -7.591888 | 0.000
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D(Exr)t = ag+ alD(INT)‘t + azD(INF)'t + a3D(CAB)'t +
+a4D(GDP ), + &

O sng Lae i day 5l sty i ane SLialy g eJona) z3saill e cARDL zsel Gakiss
dxy )Y slasall dipa die 4313 il 8 Ao ()5S (V) Bl vie Cajeall Jane ) i) il
ol 1S 5 alal) Winpay #3saill A 53,0 5l day )Y Al ol jpaiall & Ay SU3S 5 ol g
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Dependent Variable: D(EXR)

Method: ARDL

Date: 02/14/23 Time: 00:50

Sample (adjusted): 6 33

Included observations: 28 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): D(INT) D(INF) D(CAB)
D(GDP)

Fixed regressors: C

Number of models evalulated: 2500

Selected Model: ARDL(4, 1, 4, 4, 0)

Variable Coefficien
t Std. Error t-Statistic Prob.*

D(EXR(-1)) -0.279086 0.224090 -1.245417 0.2414
D(EXR(-2)) -0.140292 0.142908 -0.981691 0.3494
D(EXR(-3)) 0.602084 0.180973 3.326925 0.0077
D(EXR(-4)) 0.574214 0.197787 2.903191 0.0157
D(INT) 1.292897 0.216952 5.959369 0.0001
D(INT(-1)) -0.417190 0.299300 -1.393886 0.1936
D(INF) 0.053789 0.042652 1.261104 0.2359
D(INF(-1)) 0.127419 0.054200 2.350897 0.0406
D(INF(-2)) 0.079604 0.043995 1.809400 0.1005
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Variable Coefficien
t Std. Error t-Statistic Prob.*

D(INF(-3)) 0.129070 0.050575 2.552058 0.0288
D(INF(-4)) -0.037669 0.031715 -1.187740 0.2624
D(CAB) 0.472831 0.146446 3.228710 0.0090
D(CAB(-1)) -0.001371 0.103942 -0.013192  0.9897
D(CAB(-2)) 0.142986 0.121487 1.176961 0.2665
D(CAB(-3)) -0.438744  0.140522 -3.122235 0.0108
D(CAB(-4)) -0.210186 0.104791 -2.005759 0.0727
D(GDP) 0.438529 0.165831 2.644439 0.0245
C 0.209661 0.197953 1.059149 0.3144
R-squared 0.944269 Mean dependent var  0.563404
Adjusted R-squared 0.849527 S.D. dependentvar  1.667158
S.E. of regression  0.646704 Akaike info criterion 2.222239
Sum squared resid  4.182263 Schwarz criterion 3.078657
Log likelihood -13.11135 Hannan-Quinn criter. 2.484055
F-statistic 9.966734 Durbin-Watson stat  2.275636
Prob(F-statistic) 0.000383
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Dependent Variable: D(EXR)

Method: ARDL

Date: 02/15/23 Time: 18:37

Sample (adjusted): 1995 2022

Included observations: 28 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
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Dynamic regressors (4 lags, automatic): D(RI) D(INF) D(CAB)
D(GDP)

Fixed regressors: C

Number of models evalulated: 2500

Selected Model: ARDL(1, 4, 1,0, 0)

Variable Coefficient Std. Error  t-Statistic Prob.*

D(EXR(-1)) 0.383417 0.205710 1.863867 0.0797
D(RI) 0.007137 0.064443 0.110745 0.9131
D(RI(-1)) 0.110001 0.072797 1511073 0.1491
D(RI(-2)) 0.075534 0.061365 1.230886 0.2351
D(RI(-3)) 0.099481 0.059108 1.683051 0.1106
D(RI(-4)) 0.114992 0.052814 2.177311 0.0438
D(INF) 0.170682 0.049342 3.459134 0.0030
D(INF(-1)) 0.062648 0.051014 1.228036 0.2362
D(CAB) 0.075099 0.164195 0.457374 0.6532
D(GDP) -0.068036 0.161094 -0.422337 0.6781
C 0.425845 0.227581 1.871178 0.0786
R-squared 0.743376 Mean dependent var  0.563404

Adjusted R-squared  0.592421 S.D. dependentvar  1.667158
S.E. of regression 1.064346 Akaike info criterion 3.249322
Sum squared resid 19.25816 Schwarz criterion 3.772688

Log likelihood -34.49050 Hannan-Quinn criter. 3.409320
F-statistic 4.924475 Durbin-Watson stat ~ 1.883349
Prob(F-statistic) 0.002018
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D(INT) = ay + a;D(INT(—1)) + a,D(INT(-2)) + a3D(INT(-3)) +
a,D(EXR) + asD(EXR(—1)) + asD(EXR(-2)) +
a;D(EXR(—3)) + agD(INF) + agD(INF(-1)) +
a10D(CAB) + a;,D(CAB(—1)) + a;,D(CAB(-2)) +
a13D(CAB(-3)) + a;14,D(GDP) + a;5sD(GDP(—1)) +
a16D(GDP(—2)) + a;7,D(GDP(-3)) +
a15D(GDP(—4)) +
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) a3 38 g claall Lgraa 8 SIS 5 (el il Lgraa o Al ol el o Gl 5 il
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Dependent Variable: D(INT)

Method: ARDL

Date: 02/14/23 Time: 01:25

Sample (adjusted): 6 33

Included observations: 28 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): D(EXR) D(INF) D(CAB)
D(GDP)

Fixed regressors: C

Number of models evalulated: 2500

Selected Model: ARDL(3, 3, 1, 3, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
D(INT(-1)) 0.757384 0.187095 4.048133 0.0029
D(INT(-2)) -0.759571 0.237590 -3.196978 0.0109
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Variable Coefficient Std. Error  t-Statistic Prob.*

D(INT(-3)) 0.393321 0.287876 1.366289  0.2050
D(EXR) 0.355376 0.086709 4.098480 0.0027
D(EXR(-1)) 0.235950 0.124155 1.900449 0.0898
D(EXR(-2)) 0.290716 0.119498 2.432805 0.0378
D(EXR(-3)) -0.869527 0.208759 -4.165227  0.0024
D(INF) 0.022543 0.032200 0.700115 0.5016
D(INF(-1)) -0.121604  0.046377 -2.622091 0.0277
D(CAB) -0.136427 0.091933 -1.483985 0.1720
D(CAB(-1)) 0.123221 0.117072 1.052518  0.3200
D(CAB(-2)) -0.208764  0.084370 -2.474371 0.0353
D(CAB(-3)) 0.344540 0.070234 4.905615 0.0008
D(GDP) -0.387012 0.087546 -4.420666 0.0017
D(GDP(-1)) 0.069871 0.107381 0.650682 0.5315
D(GDP(-2)) 0.250277 0.102652 2.438119 0.0375
D(GDP(-3)) -0.157256  0.076264 -2.061995  0.0693
D(GDP(-4)) -0.177475 0.067347 -2.635240 0.0271
C -0.059198 0.191373 -0.309333 0.7641
R-squared 0.978623 Mean dependent var -0.211756
Adjusted R-squared  0.935870 S.D. dependentvar  1.538849
S.E. of regression 0.389697 Akaike info criterion 1.175270
Sum squared resid 1.366776 Schwarz criterion 2.079266
Log likelihood 2.546222 Hannan-Quinn criter. 1.451630
F-statistic 22.88990 Durbin-Watson stat ~ 2.551124

0.000021

Prob(F-statistic)
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ARDL Bounds Test

Date: 02/14/23 Time: 02:43

Sample: 6 33

Included observations: 28

Null Hypothesis: No long-run relationships exist

Test Statistic Value k

F-statistic 9.288507 4

Critical VValue Bounds

Significance 10 Bound 11 Bound

10% 2.45 3.52
5% 2.86 4.01
2.5% 3.25 4.49
1% 3.74 5.06

DU Uladl o gandl e ST 0 585 Ml g (F= 9.2 selian! G o) Julaill il (g ey g
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Null Hypothesis: RESIDO1 has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.896277  0.0000
Test critical values: 1% level -3.699871

5% level -2.976263

10% level -2.627420

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

JalSi 2 5m 5 e Jlia) o) o) a3 288 (Al ol paiall (e 2ae o 23 gaill o) g T ki g

Johansen & iidl Ja&ill udls e Jial e Taldie) dulpall Gl peie gu & s
Sl sl e @llag ¢ Cointegration test

Date: 02/15/23 Time: 01:57

Sample (adjusted): 4 33

Included observations: 30 after adjustments

Trend assumption: Linear deterministic trend

Series: D(INF) D(EXR) D(INT) D(CAB) D(GDP)

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 * 0.705349 94.97656 69.81889 0.0002
Atmost1l*  0.597296 58.31764 47.85613 0.0039
Atmost2*  0.446102 31.03101 29.79707 0.0359

At most 3 0.283236 13.30778 15.49471 0.1040
At most 4 0.104689 3.317534 3.841466 0.0685

Trace test indicates 3 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Heteroskedasticity Test: ARCH

F-statistic 2.561695 Prob. F(1,25) 0.1220
Obs*R-squared 2.509488 Prob. Chi-Square(1) 0.1132

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 02/14/23 Time: 22:43

Sample (adjusted): 7 33

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic  Prob.

C 0.106583 0.047368 2.250094 0.0335
RESID"2(-1) 0.304301 0.190125 1.600529 0.1220

R-squared 0.092944 Mean dependent var  0.151797
Adjusted R-squared  0.056662 S.D. dependentvar  0.203415
S.E. of regression 0.197568 Akaike info criterion -0.334279
Sum squared resid 0.975830 Schwarz criterion -0.238291

Log likelihood 6.512765 Hannan-Quinn criter. -0.305737
F-statistic 2.561695 Durbin-Watson stat  1.867834
Prob(F-statistic) 0.122044
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