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Abstract

This paper aims to identify the main determinants of optimal level of foreign
reserves in Egypt using data for period (2016-2023). The paper uses the
autoregressive disruption lag model (ARDL) in the framework of buffer stock
model. This analysis seeks to include economic costs of accumulating reserves
with other traditional factor of reserves demand.

The paper concludes that the opportunity cost of holding reserves is higher than

the fixed cost.

Key words: reserves; Buffer stock model; ARDL.
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Source: De-Dollarization: Acceleration In 2024, at:
https://www.longfinance.net/news/pamphleteers/de-dollarisation-acceleration-in-
2024/
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Source: World Bank online data, at:
https://data.worldbank.org/indicator/FI.RES. TOTL.CD?locations=EG
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Sample size: 92

Test Statistic Value
F-statistic 7511324

10% 5% 1%
sample Size 1(0) I(1) o) I(1) li0) I(1)
80 2.303 3.154 2.550 3.606 3.351 4.587
Asymptotic 2.080 3.000 2.390 3.380 3.060 4.150

S(UAA 3ae) Al aaed) — jdie (ealad) alaallo Ay glay) g Alall G gad) g ibaal jall dalad) Adaal)
2024 srama



Gk G jau /2 (@u\,ﬁl&ubd ;J.o.a.ngé 28l ghléﬂam JiaY paall claaa )

:di#ﬁ‘d@&\céyd‘ﬁﬁﬁ:4.4

b AR Sl Gl olatly dads zisell L S e Cpll
Ay dugina hlanY) aas (s lin 3D Cels @lylsll dallid . dighal) JaY)
dgag pe Als A Slylell o)) (g2 Cus adigi el sag TGN LUay) (g8 (e Te
adladnay ool lloaY) aas aliadl ) Alsall ooaY) Sl (385 5yalic aL)
LIl 038 Jigad b
ol (Kar L 55 dshag Ligine Cielad aliaY) aaag Cayeall jew o 48 W
Lgye A Al o sale Siad Al (greaall Bhad) b capall jew saly of Jl b
el il b adhi 2 bole gl gaall llsayl e Lilay Capall jeud
z3saill Adal) iladgil ae Ludlaia Joaeil) 2S5 Galall juid) elad el (3laty Lo
Lgine e Abad) dapdl) A4S Ll OIS AY) Culall o lage Ligina ols Cua

13 i sadinly ool il el Jaaal) Guug

S(UAA 3ae) Al aaed) — jdie (ealad) alaallo Ay glay) g Alall G gad) g ibaal jall dalad) Adaal)
2024 srama



Gk G jau /2 (@u\,ﬁl&ubd :JAAAgA 28l ghl,gﬂam JiaY paall claaa )

Dependent Variable: RES

Method: ARDL

Sample: 2016M05 2023M12

Included observations: 92

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): M EXC ADJC OPPC
Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 2500

Selected model: ARDL(4,4,1,4,1)

Variable Coefficient Std. Error t—Statistic Prob. *
RES(-1) 0.943083 0.096386 9.784396 0.0000
RES(-2) 9.81E-11 0.113538 8.64E-10 1.0000
RES(-3) 0.328952 0.119590 2.750669 0.0075
RES(-4) -0.311190  0.096426 -3.227248 0.0019

M -0.001963  0.006189 -0.317222 0.7520
M(-1) 0.002770 0.007680 0.360708 0.7194
M(-2) 2.58E-12 0.007165 3.60E-10 1.0000
M(-3) -0.059089  0.009284 -6.364700 0.0000
M(-4) -0.057130  0.009329 -6.123849 0.0000
EXC 260.9362 82.96144 3.145270 0.0024
EXC(-1) 186.6482 85.55947 2.181503 0.0324
ADJC 0.327666 0.057366 5.711901 0.0000
ADJC(-1) 0.318100 0.069282 4.591366 0.0000
ADJC(-2) 1.47E-11 0.055035 2.68E-10 1.0000
ADJC(-3) 0.097918 0.059659 1.641275 0.1050
ADJC(-4) 0.104983 0.045937 2.285344 0.0252
OPPC -0.076705  0.051945 -1.476671 0.1441
OPPC(-1) 0.079993 0.052213 1.532038 0.1298

C -66.26215  64.23258 -1.031597 0.3057
R-squared 0.870114 Mean dependent var 1.494980
Adjusted R-squared 0.862744 S.D. dependent var 0.094275
S.E. of regression 0.018197 Akaike info criterion -4.993430
Sum squared resid 0.024172 Schwarz criterion -4.472626
Log likelihood 248.6978 Hannan—Quinn criter. -4.783229
F-statistic 131.6434 Durbin-Watson stat 2.009152
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent test results do not account for model

selection.
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Dependent Variable: D(RES)

Method: ARDL

Date: 07/30/24 Time: 15:14

Sample: 2016M05 2023M12

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): M EXC ADJC OPPC
Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 2500

Selected model: ARDL(4,4,1,4,1)

Variable Coefficient Std. Error t-Statistic Prob.

COINTEQ* -0.039155  0.018179 -2.153911 0.0343
D(RES(-1)) -0.017762  0.078104 -0.227417 0.8207
D(RES(-2)) -0.017762  0.078104 -0.227417 0.8207
D(RES(-3)) 0.311190 0.084500 3.682727 0.0004
D(M) -0.001963  0.005443 -0.360736 0.7193
D(M(-1)) -0.001959  0.004985 -0.393010 0.6954
D(M(-2)) -0.001959  0.004985 -0.393010 0.6954
D(M(-3)) 0.057130 0.007241 7.889532 0.0000
D(EXC) 260.9361 72.71804 3.588326 0.0006
D(ADJC) 0.327666 0.050132 6.536120 0.0000
D(ADJC(-1)) -0.007065  0.037790 -0.186953 0.8522
D(ADJC(-2)) -0.007065  0.037790 -0.186953 0.8522
D(ADJC(-3)) -0.104983  0.042939 -2.444907 0.0167
D(OPPC) -0.076705  0.047779 -1.605402 0.1124
R-squared 0.674382 Mean dependent var 0.000817
Adjusted R-squared 0.620112 S.D. dependent var 0.028561
S.E. of regression 0.017604 Akaike info criterion -5.102125
Sum squared resid 0.024172 Schwarz criterion -4.718375
Log likelihood 248.6978 Hannan—-Quinn criter. -4.947240
F-statistic 12.42647 Durbin-Watson stat 2.009152
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(Auasy) gald

Null Hypothesis: RES has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

tA )Ty cflad)

(1

t-Statistic = Prob.*

Augmented Dickey—Fuller test statistic -5.567764 0.0001
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—-Fuller Test Equation
Dependent Variable: D(RES)
Method: Least Squares
Sample (adjusted): 2016Q2 2023Q4
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
RES(-1) -1.033333 0.185592 -5.567764 0.0000
C 1.11E+09 1.11E+09 1.000000 0.3256
R-squared 0.516667 Mean dependent var 0.127156
Adjusted R-squared 0.500000 S.D. dependent var 8.58E+09
S.E. of regression 6.06E+09  Akaike info criterion 47.95149
Sum squared resid 1.07E+21  Schwarz criterion 48.04401
Log likelihood -741.2481 Hannan-Quinn criter. 47.98165
F-statistic 31.00000 Durbin-Watson stat 2.002299
Prob(F-statistic) 0.000005
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Null Hypothesis: D(ADJC) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey—Fuller test statistic -5.291503 0.0002
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(ADJC,2)
Method: Least Squares
Sample (adjusted): 2016Q3 2023Q4
Included observations: 3( after adjustments
Variable Coefficient Std. Error t—Statistic Prob.

D(ADJC(-1))  -1.000000  0.188982  -5.291503  0.0000
C  0.115456  4.68E+08  2.47E-10  1.0000

R-squared 0.500000 Mean dependent var  -0.000594

Adjusted R—squared 0.482143 S.D. dependent var  3.56E+(09
S.E. of regression 2.56E+09 Akaike info criterion  46.23072
Sum squared resid 1.84E+20 Schwarz criterion  46.32414
Log likelihood  -691.4608 Hannan-Quinn criter.  46.26061
F-statistic 28.00000 Durbin-Watson stat ~ 2.000000

Prob(F-statistic) 0.000013
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Null Hypothesis: D(OPPC) has a unit root
Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey—Fuller test statistic -5.882872 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—-Fuller Test Equation
Dependent Variable: D(OPPC,2)
Method: Least Squares
Sample (adjusted): 2016Q3 2023Q4
Included observations: 3( after adjustments
Variable Coefficient Std. Error t—Statistic Prob.

D(OPPC(-1)) -1.088438 0.185018 -5.882872 0.0000

R-squared 0.544070 Mean dependent var —0.015222

Adjusted R-squared 0.544070 S.D. dependent var  2.796924
S.E. of regression 1.888556 Akaike info criterion  4.142267
Sum squared resid 103.4326 Schwarz criterion  4.188973
Log likelihood  -61.13400 Hannan-Quinn criter.  4.157209

Durbin-Watson stat 2.014217
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Null Hypothesis: M has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 5 (Automatic — based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey—Fuller test statistic -3.619656 0.0476
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(M)
Method: Least Squares
Sample (adjusted): 2017Q3 2023Q4
Included observations: 26 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
M(-1)  -0.873719 0.241382 -3.619656 0.0020
D(M(-1)) 0.916751 0.215141 4.261160 0.0005
D(M(-2))  —0.001300 0.256630 -0.005066 0.9960
D(M(-3)) 0.860396 0.332261 2.589513 0.0185
D(M(-4)) 0.327929 0.261472 1.254167 0.2258
D(M(-5)) 0.411352 0.290531 1.415866 0.1739

Cc 12195.39 3358.247 3.631474 0.0019
@TREND("2016Q1") 167.0773 55.52833 3.008867 0.0075

R-squared 0.611186 Mean dependent var  67.51923

Adjusted R—squared 0.459980 S.D. dependent var  1392.564
S.E. of regression 1023.340 Akaike info criterion  16.94719
Sum squared resid 18850038 Schwarz criterion  17.33430
Log likelihood ~ -212.3135 Hannan-Quinn criter.  17.05866
F-statistic 4.042085 Durbin-Watson stat  1.960968

Prob(F-statistic) 0.007895

Null Hypothesis: D(EXC) has a unit root
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Exogenous: Constant

Lag Length: 5 (Automatic — based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey—Fuller test statistic -3.310111 0.0252
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(EXC,2)
Method: Least Squares
Sample (adjusted): 2017Q4 2023Q4
Included observations: 25 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
D(EXC(-1))  -2.697729 0.814996 -3.310111 0.0039
D(EXC(-1).2) 1.071346 0.734312 1.458979 0.1618
D(EXC(-2).2) 0.672222 0.661669 1.015949 0.3231
D(EXC(-3).2) 0.410212 0.512116 0.801014 0.4336
D(EXC(-4).2) 0.586629 0.343320 1.708695 0.1047
D(EXC(-5).2) 0.308433 0.199947 1.542575 0.1403
C -0.000117 0.000129 -0.911316 0.3742
R-squared 0.852458 Mean dependent var  (0.000000
Adjusted R-squared 0.803278 S.D. dependent var  0.001431
S.E. of regression 0.000635 Akaike info criterion -11.65507
Sum squared resid 7.25E-06 Schwarz criterion -11.31379
Log likelihood 152.6884 Hannan-Quinn criter. —11.56041
F-statistic 17.33322 Durbin-Watson stat ~ 1.450039
Prob(F-statistic) 0.000001
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Akaike Information Criteria (top 20 models)
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Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.471466 Prob. F(10,81) 0.9038

Obs*R-squared 5.060383 Prob. Chi-Square(10) 0.8871

Scaled explained SS 83.08137 Prob. Chi-Square(10) 0.0000
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