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Using the NARDL model to determine the impact of exchange rate fluctuations on
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Abstract :

This research aims to measure the impact of exchange rate fluctuations on imports in Algeria
during the period (1990-2021), using the Rstudio program as well as the NARDL model, and based
on the Arab Monetary Fund reports to obtain data.

The study concluded that the two variables, the exchange rate and imports, are
complementary, which indicates the existence of a long-term equilibrium relationship between the
dinar exchange rate and imports in Algeria during the study period (1990-2021) according to the
NARDL model. The study also showed that there is an asymmetry between the positive and
negative values of exchange rates on imports in Algeria, which means that there is an inverse
relationship between the exchange rate and imports in the short term, which is consistent with
economic theory.

Keywords: exchange rate, imports , NARDL model, Algerian economy.
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exr_p_1 1938.25 2100.40 0.9228 0. 3561
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exr_p_3 178.88 843.44 0.2121 0.8320
exr_n -7487.33 6429.45 -1.1645 0.2442
exr_n_1 3482.07 5221.70 0.6668 0.5049
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MARDL model:

call:
Im(formula = dy ~ lay + Ixp + 1xn, na.action = na.exclude)

Residuals:
mMmin 1Q Median 3Q Max
-5372.4 -1587.7 -395.8 1578.3 4694.6

coefficients:

Estimate std. Error Tt value Pr{=|t|)
const 8313.7135 2046. 6928 4.062 0.000609 %=w
imp_1 -0.1464 0.1144 -1.280 0.215270
exr_p -375.1022 124.2492 -3.019 0.006780 ==
exr_p_1 283.8555 175.2833 1.619 0.121021
exr_p_2 -32.4611 171.7380 -0.189 0.851986
exr_p_3 26.1967 116. 8282 0.224 0.824851
exr_n -1096. 5150 405.0417 -2.707 0.013564 *
exr_n_1 509.9479 474.3926 1.075 0.295195
signif. codes: 0 *#*=%' Q Q01 *‘*=' Q.01 *“*" 0.0 ‘." 0.1 * " 1

Residual standard error: 2548 on 20 degrees of freedom

(32 observations deleted due to missingness)
mMultiple rR-squared: 0.7053, Adjusted R-squared: 0.6022
F-statistic: 6.838 on 7 and 20 DF, p-value: 0.0003221

RStUdIiO oty ol -yl

el sl (3 B B ox ¢ llal) sl (3 Sl Bl e3sadl Bk b p aad) e
bl Ay wad F g ) mmad d BLo] e SV G Baay oad) e llly Lol el 500
oo sl ) U pe s 01 af o ((10160) © e sl san o) e 311 adY) z3ged
=@ sl Je Gpall et Ui Blall e Y1 pum mils el o (Olalll e Crall a2l
Al 5 M juzill
Al 3 gedl jasds Syl 7.2.3
t sl Joid) & traseid) Ol Sl jasls o

NARDL ¢330 dnarnidl wlyles 1(05) o3y Jaus

[ ETEEIED D E N B

Breusch-Godfrey (LM) 0.0763  0.0000
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. imp . exr
Min. 7681 Min. : B.96

1st Qu.: 9394 1st Qu.: 58.48
Median :20907 Median @ 73.11

Mean 127203 Mean : 72.87
3rd Qu. :44666 3rd Qu.: 79.91
Max. 159670 MaX. :135.11
= cor(all)

imp exr

imp 1.Q000000 0.6515826
exr 0.65153826 1.0000000

120

exr

20 40 60 80

| | | | | | |
1990 1995 2000 2005 2010 2015 2020

Time
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Mull Hypothesis: EXR has a unit root
Exogenous: Constant
Lag Length: 0 {(Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.631366 0.8493
Test critical values: 1% level -3.661661
5% level -2.860411
10% level -2 619160
Mull Hypothesis: EXR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: & (Automatic - based on SI1C, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.481111 0.0622
Test critical values: 1% level -4 374307
5% level -3.603202
10% level -3.238054
*Mackinnon (1998) one-sided p-values.
Mull Hypothesis: EXR has a unit root
Exogenous: Mane
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob*
Augmented Dickey-Fuller test statistic 3.357874 (.9996
Test critical values: 1% level -2 641672
5% level -1.852066
10% level -1.610400
*Mackinnon (1998) one-sided pvalues.
Mull Hypothesis: D(EXR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.901334 0.0057
Test critical values: 1% level -3.670170
5% level -2.863972
10% level -2 621007

*Mackinnon (1998) one-sided p-values.
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Mull Hypothesis: D(EXR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.901334 0.0057
Test critical values: 1% level -3.670170

5% level -2.863972

10% level -2 621007

*Mackinnon (1998) one-sided p-values.

Mull Hypothesis: D(EXR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.809041 0.0300
Test critical values: 1% level -4 2896729

5% level -3.568379

10% level -3.218382

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

Mull Hypothesis: D(EXR) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.983798 0.0042
Test critical values: 1% level -2 644302

5% level -1.952473

10% level -1.610211

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

Mull Hypothesis: IMP has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1141426 [.6858
Test critical values: 1% level -3.670170

5% level -2.863972

10% level -2 621007

*MackKinnon (194961 one-sided n-values
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Mull Hypothesis: IMP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.013837 0.0216
Test critical values: 1% lewvel -4 374307
5% level -3.603202
10% level -3.238084
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{IMP)
Method: Least Squares
Date: 05/01/23 Time: 16:12
Sample (adjusted): 1997 2021
Included observations: 25 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
IMP(-1) -0.629755 0156896 -4 013837 0.0010

Mull Hypothesis: IMP has a unit root
Exogenous: Mone
Lag Length: 1 (Automatic - based on SIC, maxag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.186628 0.7334
Test critical values: 1% level -2 644302

5% level -1.852473

10% level -1.610211

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

Mull Hypothesis: D{MP) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SI1C, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.738643 0.0085
Test critical values: 1% level -3.670170

5% level -2 863872

10% level -2.621007

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

Mull Hypothesis: DIMP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.754946 0.0337
Test critical values: 1% level -4 296729

5% level -3.568379

10% level -3.218382

*Mackinnon (1996) one-sided p-values.
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Mull Hypothesis: D(MP} has a unit root
Exogenous: Mone

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

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.607539 0.0008
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MackKinnon (1996) one-sided p-values.
MNARDL model :
call:
Tm{formula = dy ~ Tay + Ixp + Txn, na.action = na.exclude)
rResiduals:
Min 10 Meddian Ede] M3
—5372.4 -A5B7.7 —395. 8 1578. 3 4694, 06
Coefficients:
Estimate std. Error t wvalue pPri=|tl|)
ConstT B313_.7135 2046. 6928 4,062 O.0006009 ¥
Aimp_1 — . 1464 O.1144 —1.280 0.215270
exr__p —375.1022 124. 2492 —3.019 0O.006780 ¥
exr_p_1 2ZE32. B555 175.283=3 1.6819 O.121021
exr_p_2 —32.4611 171.7380 —0.189 O.E851986
exr_p_3 26.1967 116. 8282 0. 224 O.B24E851
exr_n —-1096. 5150 405.0417F —2. 707 O0.013564 =
exr_nmn_1 509.9479 474.3926 1.075 0.295195
signif. codes: O SFRadT Qo 00d YR QoD SRR 0cDS ST acE Tl

rResidual standard error: 2548 on 20 degrees of freedom
{2 obserwvations deleted due to missingness)
Multiple R-squared: 0.7053, Adjusted R-squared: 0. 6022
F-statistic: 6.838 on 7 and 20 DF, p-value: 0.0003221
model diagnostic tests:
JB test LM test ARCH test
Stat 0. 9787974 0.07636007 6.10987748
Pvalue 0.8206809 0.82836393 0.01344284
lags Q. 0000000 1. 00000000 1.00000000

short Run Asymmety test
W-stat: 2.386272 Pvalue:

PESARAN, SHIM ANMD SMITH (2001) COINTEGRATIOM TEST
observations: 28

Number of Regressors (k): 2
cCase: 3

- F-test -
C—————— I(0)}) —-———=———————— I(1) —-—-—-- =

10% critical wvalue 3.437 4.47

5% critical walue 4.267 5.473

1% critical walue 6.183 F.8B7

F-statistic = 6.83790618642868

Long-run coefficients
Estimate std.

Error t wvalue Pr{=|t|)

Long Run Asymmety test
wW-stat: 111.2613 Pvalue: 6.916856e-25

exr_p -2561. 31 2400.92 -1.0668 0. 2861
exr_p_1 1938.25 2100.40 0.9228 Q. 3561
exr_p_2 -221.65 1205.02 -0.1839 0.8541
exr_p_3 178. 88 343.44 0. 2123 0. B320
exr__n -74B7.33 6429.45 -1.1645 0. 2442
exr_n_1 3482. 07 5221.70 0O.6668 0.5049
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