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Abstract:

This study aims to determine the imbalance of the Algerian dinar's equilibrium
real exchange rate during the period (1980-2019) by estimating the imbalance of the
real exchange rate from its equilibrium level on the basis of models autoregressive
distributed deceleration ARDL, which allows to achieve instantaneous internal and
external equilibrium, where the results showed that the exchange rate The real
equilibrium changes over time, and its interpretation explains each decrease in trade
openness and the size of the output differences of 1% which leads to a decrease in the
Algerian dinar equilibrium exchange rate of 3.734537 and 16.49718, respectively.
The error correction test showed that the long-run equilibrium speed is estimated to
be two years and five months, and that since 2003 the exchange rate has remained
close to its equilibrium level with minor deviations.

Keywords: exchange rate, equilibrium exchange rate, autoregressive distributed
deceleration
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UNIT ROOT TEST TABLE (PP)
At Level PROD M2 CREDIT INV OPEN TOT
With Constant t-Statistic -3.8962 | -1.2246 -1.3708 2.1367 -1.5614 -2.1303
Prob. 0.0047 | 0.6541 0.5865 0.9999 0.4924 0.2344
el n0 n0 n0 n0 n0

t-Statistic -3.8179 | -1.3684 -1.2672 -1.8206 -1.9162 -2.0462

Prob. 0.0261 | 0.8546 0.8814 0.6754 0.6271 0.5585
n0 ** n0 n0 n0 n0 n0 n0

With Constant &
Trend

Without
Constant & t-Statistic | -1.4693 | -1.9849 -1.1984 -0.1162 | 4.1561 -0.6646 -0.7492

Trend

Prob. 0.1305 0.0463 0.2072 0.6373 | 1.0000 0.4227 0.3854
n0 ** n0 n0 n0 n0 n0

At First
Dif_ference d(REER) d(PIB) d(CREDIT) | d(GOV) | d(INV) d(OPEN) d(TOT)

With Constant t-Statistic | -3.5496 | -8.8788 -4.3440 -4.1295 | -5.6078 -4.7796 -8.2404
Prob. 0.0118 0.0000 0.0014 0.0026 | 0.0000 0.0004 0.0000

*k *kk *kk *kk *kk *kk *kk

%’;Cfonﬁam& t-Statistic | -3.5107 | -8.7335 43713 | -3.9944 | 81157 | -4.7012 | -11.4628
Prob. 0.0525 | 0.0000 0.0068 | 0.0174 | 0.0000 | 0.0029 | 0.0000

* *kk *kKk *% *kk *kKk *kk

Without
Constant & t-Statistic -5.0028 -4.8264 -8.3118

Trend

Prob. 0.0000 0.0000 0.0000

*kk *kk *kk
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tuiial)l AS o aiy(PP) sasgl) Hia jlad) il (1)dsaadl PDla ez dpladl) —
REER,M2,CREDIT,GOV,INV,0PEN,TOT
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UNIT ROOT TEST TABLE
(ADF)
At Level REER PROD M2 CREDIT | GOV INV OPEN TOT
t-Statistic | -4.9833 | -3.7769 | -1.0276 | -1.1354 | -2.7866 | 1.0530 -1.5614 | -2.2325
Prob. 0.0003 0.0065 | 0.7338 = 0.6920 @ 0.0697 @ 0.9964 | 0.4924 | 0.1986
n0 n0 * n0 n0 n0
t-Statistic | -1.7273 | -3.6897 | -1.1876 | -0.7939 | -2.7483 | -2.0034 | -1.9162 | -2.1630

Prob. 0.7188 0.0350 0.8992 0.9575 0.2243 0.5813 0.6271 0.4960
n0 ** n0 n0 n0 n0 n0 n0
t-Statistic -3.7759 -1.5956 0.3693 -1.1437 -0.2383 2.5475 | -0.6725 | -0.8705

Prob. 0.0004 0.1031 0.7863 0.2258 0.5938 0.9967 0.4193 0.3325
i n0 n0 n0 n0 n0 n0 n0
d(REER) d(PIB) d(M2) d(CREDI | d(GOV) d(INV) | d(OPEN | d(TOT)

T) )
t-Statistic -3.6554 -6.3822 | -4.7217 -4.3637 -4.3036 | -5.6307 | -4.8741 -5.8261
Prob. 0.0098 0.0000 0.0005 0.0013 0.0016 0.0000 0.0003 0.0000

*kk *kk *kk *kk *kk *kKk *kk *kk

t-Statistic -5.3592 -6.2611 | -4.6833 | -4.4104 | -4.2501 | -5.8635 | -4.8019 | -5.8302

Prob. 0.0006 0.0000 0.0030 0.0062 0.0093 0.0001 0.0022 0.0001

*kk *kk *kKk *kKk *kKk *kKk *kKk *kk

t-Statistic -3.1210 -6.4486 | -4.7462 | -4.3876 | -4.3596 | -5.0387 | -4.9195 | -5.9003

Prob. 0.0028 0.0000 0.0000 0.0001 0.0001 0.0000 0.0000 0.0000

*kk *k%k *kk *kk *kk *kKk *kk *kk

otes: (*)Significant at the 10%; (**)Significant at the 5%, (***) Significant at the 1%. and (no) Not Significant
*MacKinnon (1996) one-sided p-values.
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(i) olsione 8 (Sylial) Jliaal) i sman JIRY sl sl ;Y (sl

(didal) Jalsil) JLA3)) sgaal) i SN (2

Bounds Test 2gal) JLidl:(3) a8, Jgaal)
Feie JLAl o8 Alkiaall il paaiall g Adal Copeall ja Ga JaY) Alsha 431 51 ABe 3 5a 5 da) e
(03) Jsaall 8 dsunm 50 2l sBounds Test 252l

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)

Asymptotic:
n=1000

F-statistic 5.822810 1.92
k 7 2.17

2.43

2.73

Finite Sample:
Actual Sample Size n=40

2.152
2.523
3.402

Finite Sample:
n=35

2.196 3.37
2.597 3.907
3.599 5.23
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Variable Coefficient Std. Error t-Statistic Prob.

PROD -16.49718 7.452962 -2.213506 0.0366
M2 2.332880 1.457338 1.600782 0.1225
CREDIT 2.673483 0.929381 2.876628 0.0083
Gov 3.530896 4.392388 0.803867 0.4294
INV -13.08092 3.796819 -3.445232 0.0021
OPEN -3.734537 1.362808 -2.740324 0.0114

TOT 87.94828 44.48276 1.977132 0.0596
C 172.4280 112.7662  1.529075  0.1393

EC = REER - (-16.4972*PIB + 2.3329*M2 + 2.6735*CREDIT + 3.5309*GOV
-13.0809*INV -3.7345*OPEN + 87.9483*TOT + 172.4280 )
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toble iy (4) o) Jsaal) & emgal) Joghall JaY) Dlalen i il A (gt il
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ARDL Error Correction Regression

Dependent Variable: D(REER)

Selected Model: ARDL(1, 1,1, 2,0, 1,0,0)

Variable

Coefficient

Std. Error t-Statistic

Prob.

D(PROD)

3.304098

0.987457 3.346069

0.0027

D(M2)

1.042131

0.394002 2.644987

0.0142

D(CREDIT)

-1.556141

0.425339 -3.658587

0.0012

D(CREDIT(-1))

-1.763340

0.355077 -4.966084

0.0000

D(INV)

-2.657828

2.186820 -1.215385

0.2360

CointEq(-1)*

-0.407423

0.048740 8.359050

0.0000

R-squared

0.768896

Mean dependent var

-6.676186

Adjusted R-squared

0.732787

S.D. dependent var

24.56687

S.E. of regression

12.69928

Akaike info criterion

8.064907

Sum squared resid

5160.694

Schwarz criterion

8.323473

Log likelihood

-147.2332

Hannan-Quinn criter.

8.156903

Durbin-Watson stat

1.929325

* p-value incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM 13! cp okt LUy 50l SY g0 !
Test

Prob : 0.633167 F-statistic: 0.5403

Prob. Chi-Square:2.068253 Obs*R -squared : 0.3555

Heteroskedasticity Test: ARCHgIUI juddt by bl bl Obs aus el

Prob : 0.7432 F-statistic: 0.109042

Prob. Chi-Square : 0.7346 Obs*R -squared : 0.114915

Test de normalitéisigialt clas3 ) ajsdl Hlas|

Prob : 0.624951 Jarque Bera:0.940165
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MIS=[(RER-REER)/REER]x100

:L'j Cua
ccapall jes P HEaMIS o
- graall Gyl »uRER o
LDl Capall »uwREER ©
- gaall Gpall e Pl (07)ad) Jgaal)

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
NA NA -33 273 4,9 39 51 06 -40 59 1.5

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
-17.4 15 2,4 125 -95 1,7 17,2 37 -104 35

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

-56 -93 -172 -10.1 0,3 14,1 2,2 4,4 -2,9 1.8

2011 2012 2013 2014 2015 2016 2017 2018 2019

-5,9 9,2 -3,0 -2,8 2,5 6.0 -4,1 -4,6 21,7
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Dependent Variable: REER
Method: ARDL

Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): PROD M2 CREDIT GOV INV OPEN

TOT
Fixed regressors: C

Number of models evalulated: 2187
Selected Model: ARDL(1, 1,1, 2,0, 1, 0, 0)

Variable

Coefficient

Std. Error

t-Statistic

Prob.*

REER(-1)
PROD
PIB(-1)

M2
M2(-1)
CREDIT
CREDIT(-1)
CREDIT(-2)
Gov
INV
INV(-1)
OPEN
TOT
C

1.407423
3.304098
3.417238
1.042131
-1.992601
-1.556141
-1.296439
1.763340
-1.438570
-2.657828
7.987303
1.521538
-35.83219
-70.25120

0.139912
1.584370
1.497796
0.595671
0.585472
0.720148
0.646095
0.528716
1.756823
3.665507
3.133397
0.551213
13.73324
54.31573

10.05937
2.085433
2.281511
1.749507
-3.403407
-2.160861
-2.006576
3.335137
-0.818847
-0.725092
2.549088
2.760344
-2.609157
-1.293386

0.0000
0.0478
0.0317
0.0930
0.0023
0.0409
0.0562
0.0028
0.4209
0.4754
0.0176
0.0109
0.0154
0.2082

R-squared
IAdjusted R-squared
S.E. of regression
Sum squared resid

0.988676
0.982542
14.66386
5160.694

Mean dependent

var

S.D. dependent var
Akaike info criterion

Schwarz criterion
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169.2691
110.9832
8.485959
9.089281




Log likelihood -147.2332 Hannan-Quinn criter. 8.700616
F-statistic 161.1869 Durbin-Watson stat 1.929325
Prob(F-statistic) 0.000000

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

Jaaiy) zuanai AARDL £:(03) 28, (salall

T

ARDL Error Correction Regression
Dependent Variable: D(REER)

Selected Model: ARDL(1, 1,1, 2,0, 1, 0, 0)
Case 2: Restricted Constant and No Trend
Sample: 1980 2019

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.

D(PROD) 3.304098  0.987457  3.346069  0.0027
D(M2) 1.042131 0.394002  2.644987  0.0142
D(CREDIT) -1.556141 0.425339  -3.658587  0.0012
D(CREDIT(-1)) -1.763340  0.355077  -4.966084  0.0000
D(INV) -2.657828  2.186820  -1.215385  0.2360
CointEq(-1)* 0.407423  0.048740  8.359050  0.0000

R-squared 0.768896 Mean dependent var -6.676186
Adjusted R-squared 0.732787 S.D. dependent var 24.56687
S.E. of regression 12.69928 Akaike info criterion 8.064907
Sum squared resid 5160.694 Schwarz criterion 8.323473
Log likelihood -147.2332 Hannan-Quinn criter. 8.156903
Durbin-Watson stat 1.929325

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)

F-statistic 5.822810 10% 2.89
k 7 5% 3.21
2.5% 3.51

1% 3.9
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Series: Residuals
Sample 1982 2019
Observations 38

-1.23e-14
2.056698
19.69354

-27.89116
11.81009

-0.330595
2.604252

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

0.940165
0.624951

Jarque-Bera
Probability

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
Obs*R-squared

0.633167
2.068253

Prob. F(2,22)
Prob. Chi-Square(2)

Test Equation:

Dependent Variable: RESID

Method: ARDL
Sample: 1982 2019

Included observations: 38

Presample missing value lagged residuals set to zero.

Variable

Coefficient

Std. Error t-Statistic Prob.

REER(-1)
PROD
PIB(-1)

M2
M2(-1)
CREDIT
CREDIT(-1)
CREDIT(-2)
Gov
INV
INV(-1)
OPEN
TOT
C
RESID(-1)
RESID(-2)

0.066905
-0.195699
-0.331199
-0.273090

0.074433
-0.257774

0.301282
-0.169737

0.252681

1.108548
-0.250675

0.128219
-0.056384
-12.73769
-0.022659
-0.308980

0.154423
1.705672
1.561913
0.652141
0.607533
0.782410
0.723815
0.557770
1.801422
3.851083
3.191848
0.591445
14.77823
56.52304
0.264954
0.274811

0.433256
-0.114734
-0.212047
-0.418759

0.122516
-0.329462

0.416241
-0.304314

0.140268

0.287853
-0.078536

0.216789
-0.003815
-0.225354
-0.085520
-1.124333

0.6690
0.9097
0.8340
0.6795
0.9036
0.7449
0.6813
0.7637
0.8897
0.7762
0.9381
0.8304
0.9970
0.8238
0.9326
0.2730

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid

0.054428
-0.590281
14.89327
4879.809

-1.23E-14
11.81009
8.535258
9.224768

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
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Heteroskedasticity Test: ARCH

F-statistic 0.109042 Prob. F(1,35)
Obs*R-squared 0.114915 Prob. Chi-Square(1)

Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Sample (adjusted): 1983 2019

Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 142.7112 37.00955 3.856063 0.0005
RESID*2(-1) -0.056325 0.170570 -0.330215 0.7432

R-squared 0.003106 Mean dependent var 135.2945
Adjusted R-squared -0.025377 S.D. dependent var 176.6972
S.E. of regression 178.9252 Akaike info criterion 13.26435
Sum squared resid 1120498. Schwarz criterion 13.35143
Log likelihood -243.3905 Hannan-Quinn criter. 13.29505
F-statistic 0.109042 Durbin-Watson stat 1.963881
Prob(F-statistic) 0.743206




