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Abstract

This study aims to measure and analyze the impact of the choice of exchange
rate regime on the accumulation of international reserves during the period 1990~
2023, by addressing a theoretical and applied standard aspect. The theoretical
foundation of the independent variable represented by the exchange rate regime was
presented, along with its conceptual framework and the determinants of its choice, and a
presentation of various economic literatures that classified its types, arrangements, and
stages of development of the international monetary system and its future. The
dependent variable represented by international reserves was presented by presenting
the conceptual aspect, indicators for measuring it, determinants of demand for it, and
aspects of overlap with international liquidity, in addition to its management policies
and its role under different exchange rate regimes.

By forming a study model that includes other variables related to the
accumulation of international reserves, represented by oil prices, the size of the gross
domestic product, and the degree of trade and financial openness, and by using the
autoregressive distributed lag (ARDL) model, the study reached the existence of a long-
term equilibrium relationship between reserves and various explanatory variables.
These results are consistent with economic theory and confirm that the gradual
arrangement of exchange rate systems from fixed to more flexible or floating has an
impact on the size and level of international reserves.

The study also found a relative convergence between the official and actual
classification of the exchange rate system in Algeria, and that the monetary authorities
had not met the conditions and requirements of a managed float system, particularly
with regard to independence, the degree of capital movement, and the level of
development and integration of the monetary and banking system.

The results also showed that the variables included in the model explained 95.34
percent of international reserves and their correlation with the level of oil prices and oil
revenues. Therefore, monetary authorities must diversify the sources of reserves by
promoting non-hydrocarbon exports and adopting an exchange rate system that
encourages investment and cash flows.

Keywords: Exchange Rate Regime, International Reserves, selection determinants, Oil
Prices, Econometric Study,




Résumé

Cette étude vise a mesurer et analyser I'impact du choix du régime de change
sur Paccumulation des réserves internationales durant la période 1990-2023, en
abordant un aspect théorique et appliqué standard. Les fondements théoriques de la
variable indépendante représentée par le régime de change ont été présentés, ainsi que
son cadre conceptuel et les déterminants de son choix, et une présentation de diverses
littératures économiques qui classent ses types, ses arrangements et les étapes de
développement du systeme monétaire international et son avenir. La variable dépendante
représentée par les réserves internationales a ¢été présentée en présentant l'aspect
conceptuel, les indicateurs permettant de la mesurer, les déterminants de la demande et
les aspects de chevauchement avec la liquidité internationale, en plus de ses politiques de
gestion et de son role dans différents régimes de taux de change.

En élaborant un modeéle d'étude incluant d'autres variables liées a I'accumulation
de réserves internationales, représentées par les prix du pétrole, la taille du produit
intérieur brut et le degré d'ouverture commerciale et financicre, et en utilisant le modele
autorégressif a décalage distribué (ARDL), 1'¢tude est parvenue a l'existence d'une
relation d'équilibre a long terme entre les réserves et diverses variables explicatives. Ces
résultats sont cohérents avec la théorie économique et confirment que Paménagement
progressif des systemes de taux de change, passant d’un systeme fixe a un systeme plus
flexible ou flottant, a un impact sur la taille et le niveau des réserves internationales.

L’¢tude a également constaté une relative convergence entre la classification
officielle et la classification réelle du systeme de taux de change en Algérie, et que les
autorités monétaires n’avaient pas satisfait aux conditions et exigences d’un systeme de
flottement géré, notamment en ce qui concerne I'indépendance, le degré de mouvement
des capitaux et le niveau de développement et d’intégration du systeme monétaire et
bancaire.

Les résultats ont également montré que les variables incluses dans le modele
expliquaient 95,34 % des réserves internationales et leur corrélation avec le niveau des
prix du pétrole et des revenus pétroliers. Les autorités monétaires doivent donc
diversifier les sources de réserves en favorisant les exportations hors hydrocarbures et en
adoptant un systeme de taux de change qui encourage 'investissement et les flux de
trésorerie.

Mots clés : Régime de Change, Réserves Internationales, Déterminants de Sélection, Prix
du Pétrole, Etude Econométrique,
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0.4454
nQ
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21702
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-1.6491
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ni
-1.4287

0.8339
n0
01847
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-6.1047
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-6.1689
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N
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Sgusdl Hlus ) 5L 1 10-3 Jgudl
= Bounds Test

Mull hypothesis: Mo levels relationship
Mumber of cointegrating variables: &
Trend type: Rest. constant (Case 2)
Sample size: 31

Test Statistic Value

F-statistic 7.159483

= Bounds Critical Values

10% 5% 1%

Sample . 1(0) Iy | o) Iy | o) I(1)
30 2.407 3.517 2.910 4193 4.134 5.761
35 2.331 3.417 2.804 4.013 3.900 5.419

Asymptotic  2.080 3.000 2.390 3.380 3.060 4.150

*1{0) and I{1) are respectively the stationary and non-stationary bounds.
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J2o¥) ARDL z3gé i s

Loy diblabl Olpsll zhol oS Wide JolSS @Ble 3529 o WSWI usy
ARDL(2,3,3,1,2,3) 9o dl=dl 0de & Jia¥l ARDL ¢34 deluo otd B pude OlyitaS
zdsadl l&5 g -0,881 Lowl died Sl sdlly Akaike Hlse (J] lolitul 1ieg
sS bl

Akaike jls=t Uisg Jio¥) ARDL gzdsé : 11-3  Jgul

Model Selection Criteria Table
Dependent Variable: IR

Date: 05/02/25 Time: 00:00
Sample: 1990 2023

Included observations: 31

170

Eviews 13 &ALJ)J uLoy.o :)M—U

Model LoglL AlC* BIC HQ Specification
1061 33658859 0881217 0043936 -0579640 ARDL(2,3,3,1.2,3)
1029 35450204 -0867755 0.149913 -0.536021 ARDL(2,3,3,3,2,3)
1045 33722443 -0820803 0150608 -0504147 ARDL(2,3,3,2.2.3)
37 33715972 -0820385 0151025 -0503730 ARDL(3,3,3,1.2,3)
1057 33687180 -0.818528 0.152883 -0501872 ARDL(2,3,3,1,3,3)
5 354873011 -0.811162 0.252764 -0.464349 ARDL(3,3,3,3.2,3)
1025 35 568269 -0810856 0253070 -0464043 ARDL(2,3,3,3.3,3)
21 33904198 -0768013 02496856 -0436278 ARDL({3,3,3,2.2 3)
33 33761949 -0.758835 0.258833 -0427101 ARDL(3,3,3,1.3,3)
1041 33746330 -D 757828 0259841 -0426093 ARDL(2,3,3,2.3,3)
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Akaike Information Criteria (top 20 models)
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= Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = IR(-1) - (-1.086853*LGDP(-1) + 0.498481*LP_OIL(-1) + 0.964947
*ERS(-1) - 0.493240°EWN(-1) + 0.107158*TOPEN(-1) + 3.674113)

= Cointegrating Coefficients

Variable * Coefficient Std. Error t-Statistic Prob.

LGDP(-1) -1.086853 0.409593 -2.653498 0.0136
LP_OIL{-1) (0.498481 0.196675 2534544 0.0179
ERS(-1) 0.964947 1.030994 0.935939 0.3583

EWN(-1) -0.493240 0150657 -3.273932 0.0031

TOPEN(-1) 0.107158 0.342312 0.313042 0.7568
C 3674113 1.342740 2.736281 0.0113

Mote: * Coefficients derived from the CEC regression.
Eviews 13 gualiy Oloyine e el Il slae] (o : yuab
OlbluoYl o sudll gdsedl UM (o sl pusal dsles oMl o Sg LS
: 3V L) 8 il Oilyibly Ayl

Cointeq=IR-(-1.0868*LDGP+0.4998*LP_OIL+0.9649*ERS-0.4932*EWN+0.1071*TOPEN+3.6741)
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= Error Correction

Dependent Variable: D(IR)

Method: ARDL

Date: 04/28/25 Time: 23:19

Sample: 1993 2023

Included observations: 31

Dependent lags: 3 (Automatic)

Automatic-lag linear regressors (3 max. lags). LGDP LP_OIL ERS EWN
TOPEN

Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Mumber of models evaluated: 3072

Selected model: ARDL(2,3,3,1,2,3)

Variable Coefficient  Std. Error  t-Statistic Prob.
COINTEQ* -2 770807 0.314850 -8.800715 0.0000
D(IR(-1)) 0.910623 0.178527 5100188 0.0001
D(LGDP) 6.646229 1.486485 4471164 0.0003
D(LGDP(-1)) 5115635 1246508 4103972 0.0007
D(LGDP(-2)) 4 8609830 1.235022 3.732588 0.0017
D(LP_OIL) -0.256348 0126284  -2.029936 0.0583
D(LP_OIL(-1)) -1.102476 0.205350 -5.368759 0.0001
D(LP_OIL(-2)) -0.762116 0196424 -3879950 00012
D(ERS) -1.859896 0659415  -2.820525 0.0118
D(EWN) 0974600  0.399398 2440171 0.0259
D(EWN({-1)) 1.307727 0.467425 2797723 0.0124
D(TOPEN) 1.676283 0.494446 3187977 0.0054
D(TOPEN({-1)) 2.304755 0.584923 3.940268 0.0011
D(TOPEN(-2})) 2815899 0.647924 4 346034 0.0004
R-squared 0953472 Mean dependent var 0.005617
Adjusted R-squared 0917892 S.D. dependent var 0.385020
S.E. of regression 0110325 Akaike info criterion -1.268313
Sum squared resid 0.206919 Schwarz criterion -0.620706
Log likelihood 3365886 Hannan-Quinn criter. -1.057210
F-statistic 26.79797  Durbin-Watson stat 2458815

Prob(F-statistic) 0.000000

* p-values are incompatible with t-Bounds distribution.
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LWyl dedl oSou Ll 595 slasY o Jarque-Bera dllsis! uS53
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Jarque-Bera jlas) 55 : 11-3  JS&J)

Series: Residuals
Sample 1993 2023
Observations 31

Mean -3.38e-15
4 Median 0.015885
Maximum 0.133310
3 Minimum -0.192047
2 Std. Dewv. 0.083050
Skewness -0.620047
1 Kurtosis 2.776931

.20 -0.15 0 0.05 0.10

-0 -0.10 -0.05 0.0

. Jarque-Bera 2.056414

0.15 | probability ~ 0.357648

Eviews 13 gl Gloyiee e sly (Il slus] oo : ol
by 3] Breusch-Godfrey ddlas! diis b liag k doywl oo Whadwss Jady3 ¥ slasy)
95 3o 5ST 529 0.5163 ddluimYl lyiesd

Breusch-Godfrey ;lus| 255 : 14-3  Jgudl

Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 2 lags

F-statistic 0.712034  Prob. F(2,9) 0.5163
Obs*R-squared 4235016 Prob. Chi-Square(2) 0.1203

Eviews 13 gl Oloyie e sby Il slae] (o 2 yoabl
%5 o 5ST 29 0.1685 oYl gied by 3] slasYl b5 Cois ARCH dslas]

ARCH les) gils : 15-3  Jgudl

Heteroskedasticity Test: ARCH

F-statistic 1.998000 Prob. F(1,28) 0.1685
Obs*R-squared 1.998134  Prob. Chi-Square(1) 0.1575
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Ramsey jlus) 55 : 16-3  Jgusd

Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Squares of fitted values

Specification: IR IR(-1) IR(-2) LGDP LGDP(-1) LGDP(-2) LGDP{-3)
LP_OIL LP_OIL{-1) LP_QIL{-2) LP_CIL(-3) ERS ERS(-1) EWN
EWHN(-1) EWN(-2) TOPEN TOPEN(-1) TOPEN(-2) TOPEN(-3) C

Value df Probability
t-statistic 0.366929 10 0.7213
F-statistic 0.134637 (1,10} 0.7213
Likelihood ratio 0.414590 1 0.5196
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.002749 1 0.002749
Restricted 3SR 0.206919 11 0.018811
Unrestricted SSR 0.204170 10 0.020417
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IR ERS EWN GDP P_OIL TOPEN
Mean 0.136594 0.147334 0.680573 145.2389 52.35353 0.421500
Median 0.097449 0.137047 0.526878 146.1261 48.563500 0.459732
Maximum 1.220128 0.391508 1.399018 215.1440 112.9200 0.654473
Minimum -0.272849 0.058237 0.357821 89.28305 12.28000 0.183102
Std. Dev. 0.304699 0.058632 0342138 42 61437 33.01778 0.151576
Skewness 1.258136 2025401 1.025051 0.083349 0.465951 -0.306079
Kurtosis 5640329 10.09386 2562278 1.647327 1.893258 1.721282
Jarque-Bera 18.84586 94.53685 6.225569 3.028900 2.965538 2.847297
Probability 0.000081 0.000000 0.044477 0.219929 0.227008 0.240834
Sum 4 644208 5.009365 23.13948 4938121 1780.020 14.33101
Sum Sq. Dev. 3.063771 0.113446 3.862935 59827.50 35075.73 0.758188
Observations 34 34 34 34 34 34
UNIT ROOT TEST TABLE (ADF) = Bounds Test
At Level e ; ;
Sl Null hypothesis: No levels relationship
5 ot IR LGDP LP_OIL ERS EWN TOPEN Number of cointegrating variables: 5
With Con... t-Statistic  -4.5083 0.0112 -1.1153 1.8953 -2.2237 -1.6491 Trend type: Rest. canstant (Case 2)
Prob. 0.0011 0.9508 0.6979 0.9996 0.2022 0.4470 Sample size: 31
i n0 n0 n0 n0 n0 —
With Con... tStatistic -50609 -16217 20357 04520 22543  -1.4267 Test Statistic Value
Prob. 0.0014 0.7624 0.5610 0.9795 0.4454 0.8339 F_statistic 7.159483
ielad n0 n0 no n0 n0
Without t-Statistic  -3.8797 6.3584 0.5829 0.8131 -0.8354 -0.1847
Prob. 0.0003 1.0000 0.8372 0.8817 0.3462 0.6120 = Bounds Critical Values
el n0 n0 n0 n0 n0
At First Difference
diR)  d(LGDP) d(LP_OIL) d(ERS) d(EWN) d(TOPEN) 10% 5% 1%
With Con... t-Statistic  -8.6792 -4 2570 -5.6786 -0.0912 -2.1380 -6.1047 Sample . 10) I 0) I 0) I
Prob. 0.0000 0.0022 0.0000 0.0300 0.0122 0.0000
b b o nQ ni e 30 2.407 3.517 2910 4193 4134 5.761
With Con... t-Statistic  -8.5415 -4 1876 -5.5801 -0.3521 -2.1549 46.1689 35 2331 3.417 2804 4013 3.900 5419
Prob. 00000  0.0122  0.0004 09841 04972  0.0001 Asymplotic  2.080 3.000 2390 3.380 3.060 4150
mu LS mu nD nu mu -
Without  t-Statistic 8.8294 12364 55130 0.2933 21702 61616 10} and I{1) are respectively the stationary and non-stationary bounds.
Prob. 0.0000 0.1939 0.0000 0.7631 0.0309 0.0000
e no nxx no xn axx
Model Selection Criteria Table
Dependent Variable: IR Akaike Information Criteria (top 20 models)
Date: 05/02/25 Time: 00:00 -60 . R : ) o o
Sample: 1990 2023 R A e e R A
Included observations: 31 65 ! i Pl i AR A
1 | 1 1 | 1 1 | 1 1 1 [
[ [ [ [ A
Model LogL AlC* BIC HQ Specification 70 R
I 1 1 I I i
I [ T B R
1061 33658859 -0.881217 0.043936 -0.579640 ARDL(2,3,3,1,2,3) ~75 | i i i i | | H
1029 35450204 -0.867755 0.149913 -0.536021 ARDL(2,3,3,3,2,3) ! Pl N
1045 33722443 -0.820803 0.150608 -0.504147 ARDL(2,3,3,2,2,3) --80 F R A A
ar 33715872 -0820385 0151025 -0503730 ARDL(3,3,31,2.3) a5
1057 33687180 -0.818528 0.152883 -0.501872 ARDL(2,3,3,1,3,3) -
5 35573011  -0.811162 0252764 -0.464349 ARDL(3,3,3,3,2,3) _o0
1025 35568269 -0.810856 0.253070 -0.464043 ARDL(2,3,3,3,3,3) 239 R0l FFBBEIEIgIEEER A
21 33.904198 -0.768013 0.249656 -0.436278 ARDL(3,3,3,2,2,3) % % % < % H % £ % E % < 3 % % % % % <
33 33.761949 -0.758835 0.258833 -0.427101 ARDL(3,3,3,1,3,3) £ ===z 2 =
1041 33.746330 -0.757828 (0.259841 -0.426093 ARDL(2,3,3,2,3,3) = = = = = = = === =
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= Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = IR(-1) - (-1.086853*LGDP(-1) + 0.498481*LP_OIL(-1) + 0.954947
*ERS(-1) - 0.493240°EWN(-1) + 0.107158"TOPEN(-1) + 3.674113)

= Cointegrating Coefficients

= Error Correction

Dependent Variable: D(IR)
Method: ARDL

Date: 04/28/25 Time: 23:19
Sample: 1993 2023

Included observations: 31
Dependent lags: 3 (Automatic)

Automatic-lag linear regressors (3 max. lags): LGDP LP_OIL ERS EWN

Variable * Coefficient  Std. Error  t-Statistic Prob. TOPEN
Deterministics: Restricted constant and no trend (Case 2)
LLlf%lT&11)) fé-ggggg? g-jggggg %ggiggg gg}?g Model selection method: Akaike info criterion (AIC)
- - - - - MNumber of models evaluated: 3072
ST LR Seecied ol ARDL293127)
TOPEN(-1) 0107158 0342312 0313042  0.7568
c 3674113 1342740 2736281  0.0113 Variable Coefficient  Std. Error  t-Statistic Prob.
MNote: * Coefficients derived from the CEC regression. COINTEQ* _2 770907 0.314850 -8 800715 0.0000
D(IR(-1)) 0.910523 0.178527 5100188 0.0001
D(LGDP) 6.646229 1.486465 4471164 0.0003
D(LGDP(-1)) 5115635 1.246508 4103972 0.0007
D(LGDP(-2)) 4.609830 1.235022 3.732588 0.0017
D(LP_OIL) -0.256348 0126284  -2.029936 0.0583
D(LP_OIL(-1)) -1.102476 0205350 -5.368759 0.0001
7 Series: Residuals D(LP_OIL(-2)) -0.762116 0.196424  -3.879950 0.0012
6 Sample 1993 2023 D(ERS) -1.850896 0658415  -2.820525 0.0118
5 D(EWN) 0.974600 0.399398 2440171 0.0259
4 Mean - adeds D(EWN(-1)) 1.307727 0.467425 2797723 0.0124
Maximum 0133310 D(TOPEN) 1.576283 0.494446 3.187977 0.0054
? Minimum  -0.192047 D(TOPEN(-1)) 2.304755 0.584923 3.940268 0.0011
2 I I I I Seems oerons D(TOPEN(-2)) 2815899 0647924 4346034  0.0004
1 Kurtosis 2.776931
. I ] ] I I. st 20ssete R-squared 0953472 Mean dependentvar  0.005617
020 025 020 -0.05 000 005 010 015 | probability 0357648 Adjusted R-squared 0917892 S.D. dependent var 0.385020
S E. of regression 0110325 Akaike info criterion -1.268313
Sum squared resid 0206919 Schwarz criterion -0.620706
Log likelihood 3365886 Hannan-Quinn criter. -1.057210
F-statistic 26.79797 Durbin-Watson stat 2.458815
Prob(F-statistic) 0.000000
* p-values are incompatible with t-Bounds distribution.
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags Heteroskedasticity Test: ARCH
F-statistic 0.712034 Prob. F(2,9) 05163 F-statistic 1.998000 Prob. F(1,28) 0.1685
Obs*R-squared 4235016  Prob. Chi-Square(2) 0.1203 Obs*R-squared 1.998134  Prob. Chi-Square(1) 0.1575

Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values

Specification: IR IR(-1) IR(-2) LGDP LGDP(-1) LGDP(-2) LGDP(-3)

LP_OIL LP_OIL(-1) LP_OIL(-2) LP_OIL(-3) ERS ERS(-1) EWN
EVWN(-1) EWN(-2) TOPEN TOPEN(-1) TOPEN(-2) TOPEN(-3) C

15

10

Value df Probability
t-statistic 0.366929 10 0.7213
F-statistic 0134637 (1,10} 0.7213
Likelihood ratio 0.414550 1 0.5196
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.002749 1 0.002749
Restricted SSR 0.206919 11 0.018811
Unrestricted SSR 0204170 10 0.020417
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