i) Gl g Sall el 5

/”‘" UNIVERSITY Basmen salhll (Vs ygiSall daala /w, UNIVERSITY
I\ of SAIDA 5 el aghlly Ausluay) gl ids 4 /75 of SAIDA
' !

IL kﬁm

i Dr MOULAY TAHAR aei Dr MOULAY TAHAR
Ny g o ‘ﬁ’ ) a gle Ny o
Al aslel) and
s jiala Balgd clillia JlaSind dasia §,S1a
Ajladl agdal) 5 sl g Aalali®y) agle :asall
dladl) agle 14 ad
Ay Blad g Al yaadil

POl

G @la (haadl o cipall o i
adhlial) duiajll Glgadll S Jlaai¥) zigal aladial Auald A

(2022 — 1981 ) diajl) 5554 ARDL s sall

s WY il cual :Omdlal) dlas) e

pldd (Aogy i gisyl) = Ol Jotlngs =
slasds adile =

2023/06/22:f,bs Ule @yl 5 cuddys
Balad) (e AgSal) Aiall) AL

daalal) da )

2023 | 2022 . gzalall gagall
— —







<
—

oo

3 claaYy|

o § )




* -

i JB
, Gz LTy @it 4l Sadlt iag e Hlaglas segla gl Sal) "

"15 a1 Jall dygn"

g3y sl

e Ul s YL 52l all s ayle ity apens o all smas
s Lgn idynla¥el B L ¢ Laal lssy @il g aidgy 5 aasdag ale

Sl sl 5 ittt ol psmanl Gl g Lt ol 5 gl
.“ s Al gle g peluill g alglall 025l agle it g alell g lylylL

soynall Wl ¥ @l Jandly glopall g pdall Jysag snissl lade
sludl ¢o dagll aslalingl g aapags @le "slia @legy sgsanll”
Lyt lal by woll Sy Goduay L Lngun g Lipina Gy ool Bpataa
" Joad Gl g Bt Glpal " dnpliall dgad Eiglal gugs $la
Mapll g 412 LIRSy Bpulynll Bgppma @b sL2IL Lsnilal
agilzs gauly oligalll s s2all Jysa a2l
olaia gy oz alll @l @&y ¥ g all Jasll L spmins seall g 5
Jlad ¥l pa alesy




elaa]

\ oIl @man drad gmal
2l gall 5 Blall gital @Il @l qupm sis qied A5
agllell gal @ols @Il alill sl @l @l @30l 9 @i
Jalos s @lala lpsllana @ 2814 5 Gyla @ull @l
ole @ull @il @iale ¢ @ilyy @ull Wl @l aimy Jsguna
sspall @il @ty @9 olally qigesd
@ilsl alilell gom @igdla ga @l
Sl @ilsmal gl ¢ semill gal gl ga J& @l
L saltyy 5 palipny ol ail Jlal

Jazll la @ual legay gagl




: \' }mhadxw Jbs g8 @l gman E3af @ mal
Q«Ql«) lass lasasyl ey J3 9 Bapll ga Jill glia laal gl o
g co9p ull @l oy e g islan oa il oall s
PRPCHIT RN GROVEL ERAI VIS PVARRNIF D PRENEXPPEN WA
alall L i
o whl ga @Il BT s aglisg gas ga @Il @is3 yuma @l
Ols ags by lasa ¢« il sy sl gty Yizan gla g Jolsa
- sl Ly Lyl - ag gllell slale J2 aglgs
laduas JILl ¢ il Lelualsd

" opaly " gal @l
"osaly’ g dsla” @ilgal o
"s0" 8 "Jlgs
Jlas " gy " Allell sl =
gl olatl Jlal







1padla

Pla e Ll 8 @laall had) o Cipall jaw S GlS 8 3uall o2a Gaa s
iasl) ggiall el Jlanind o3 Cangl) 138 Guiaal 52022 — 1981 samiaal) 35l 2uuld 4l
Akl dia)l) Byadll I3 laaiV) zdsai aladinl o3 syaall il () Jyagl dis 5 uladl)
BC o)laill el IS Gaan duhyall Jae Aalai®y) cilpariall (e de gens Ao alaicVL 5 .ARDL
Gl yaaial) (e A sana @llia IS 5 JFinall Huiall RIR Giyal) jae 3l 8 il yusnall Jaey
PB Js 5l jou s TDC saill Juw 5 PIB sl 2 i)  INF paill 6 Jiawi g 3dasesl)
(e Ao gana Ao Laaic) ARDL dikliall diajl) soadll 513 jlaasV) g 3sail Laladiud aay
Maail saasll Hia jlad) ) il e cul€ 5 sl @kl Lo Jpeanll b Luw @l @llaa)
¥ @y daat) @il Jelill ladl 5 ((ADF — PP) clasbeall 5 aiaill dldadl b da
& s ol L) leaty 5 @Bl zagaill o JhEudl Chsagll Lol e IS o Sl Bl

sl ilasyal) oK1y A e gena jLsdl ; CUSUM 3l ) o)) 5 3 e pana jlsal Sy RV
.CSUM SQUARS:.,le

o il e 1 Gl el o e Al o3 Lale cuidd ) Bl sl G e Cas
chadl laall haell & gl Glilasy)




Abstract:

The aim of this study focused on measuring the impact of the exchange rate on
the trade balance in Algeria through an econometric study for the period 1981-2022.
To achieve this goal and in order to reach the desired results, the ARDL model was
used. And depending on a set of economic variables under study, where the trade
balance BC represented the dependent variable in the study and the exchange rate
RIR the independent variable, and there was a group of intermediate variables
represented in inflation INF, domestic product PIB, growth rate TDC, and oil price
PB.

And after we used the ARDL autoregressive model, we relied on a set of tests

that were the reason for obtaining the desired results, as follows: the unit root test to

determine the degree of stability of the time series and the information (PP-ADF),

and the cointegration test to determine the intervals Optimal slowdowns, followed by
the characterization test for stability on the appropriate model, followed by the
diagnostic test, and finally the CUSUM test and the CSUM SQUARS test.

Among the most important results of this study is that the exchange rate has an

indirect impact on the annual statistics of the Algerian trade balance.

Keywords: exchange rate, trade balance, ARDL model
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UNIT ROOT TEST TABLE (PP)

At Level
BC LINF LPIB LEX OILPRICE
With Constant t-Statistic | -1.9767 | -3.0868 | -0.7901 |-1.5441 -1.4477
Prob. 0.2955 | 0.0356| 0.8111 | 0.5013 0.5493

no ** no ¢]0] no

With Constant & Trend |t-Statistic | -2.0007 | -3.3272 | -1.5812 |-1.1394 -2.3855

Prob. 0.5832 | 0.0765| 0.7827 | 0.9092 0.3811

no * no ¢]0] no

Without Constant & Trend| t-Statistic | -1.9582 | -1.2716| 0.7788 | 1.6622 -0.4025

Prob. 0.0491 | 0.1841 | 0.8776 | 0.9746 0.5323

** g]0] no n0 no

At First Difference

d(BC) | d(LINF)| d(LPIB) | d(LEX) |d(OILPRICE)

With Constant t-Statistic | -6.1499 | -8.6768 | -3.9836 | -4.2446 -5.7744
Prob. 0.0000 | 0.0000| 0.0037 | 0.0018 0.0000
*%k*%k *%k*%k *%k% *%k*%k *%k%k

With Constant & Trend | t-Statistic | -6.0595 | -8.5587 | -3.9774 | -4.3920 -5.6721

Prob. | 0.0001| 0.0000| 0.0178 | 0.0063 0.0002

*** *k%k *%* *k%k *k*k

Without Constant & Trend|t-Statistic | -6.2540 | -8.8022 | -3.9469 |-3.4474 -5.8460

Prob. | 0.0000| 0.0000| 0.0002 | 0.0010 0.0000

*%k% *%k% *%k% *%% *%%
UNIT ROOT TEST TABLE (ADF)
At Level
BC LINF LPIB LEX OILPRICE
With Constant t-Statistic | -1.9767 | -3.0483 | -0.6543 |-1.8257 -1.4477
Prob. 0.2955 | 0.0389 | 0.8464 | 0.3631 0.5493

g]0] ** no n0 3]0]

With Constant & Trend |t-Statistic | -2.0007 | -3.2342 | -3.2592 | -3.6871 -2.3855

Prob. | 0.5832| 0.0924 | 0.0890 | 0.0375 0.3811
no * * *%* no

Without Constant & Trend| t-Statistic | -1.9582 | -1.4539 | 0.6302 | 0.4486 -0.4944

Prob. | 0.0491| 0.1342 | 0.8482 | 0.8063 0.4956

** g]0] no g]0] 4]0]

At First Difference

d(BC) | d(LINF)| d(LPIB) | d(LEX) |d(OILPRICE)

With Constant t-Statistic | -6.1254 | -8.6142 | -3.9209 | -1.7900 -5.8323
Prob. 0.0000 | 0.0000| 0.0044 | 0.3795 0.0000
*%k% *%% *%k% no *%k%

With Constant & Trend |t-Statistic | -6.0470 | -8.5005 | -2.5960 |-2.0882 -5.7447

Prob. 0.0001 | 0.0000 | 0.2842 | 0.5351 0.0002

*k%k *k%k n O n O *k%k

Without Constant & Trend| t-Statistic | -6.2132 | -8.7368 | -2.5645 | -1.3748 -5.8958

Prob. | 0.0000| 0.0000| 0.0117 | 0.1543 0.0000

**k* *** *% n 0 *k*k

Notes: (*)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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alatin) Jays Ul sy Lo sa 5 1(1) Gyl 5 1(0) (ssianal) die 8yfinse Aiajll Judbdl) off Ly
. ARDL aibiad) 43l clsadll SIA Hlaai¥) =3

rdl il Jal€ill ganl) Lid) :2-2

Jpaall Cpo cllh iy Gym il sUatY) il s Yl o i) Jalall o) _a o) U8
IS G aalgll o i) clpalil) sae of ¢ua o Var Log Order selection Criteria ) oL

:)_.31.’.45\
el eyl <l ladl :(02) ?:°'J Jgaad)
VAR Lag Order Selection Criteria
Endogenous variables: BC LINF LPIB LRIR OILPRICE
Exogenous variables: C
Date: 06/14/23 Time: 22:33
Sample: 1980 2021
Included observations: 37
Lag LoglL LR FPE AIC e HQ
0 -359.3127 NA 245.4904 | 19.69258 | 19.91027 | 19.76932
1 -163.1383 | 328.7247* | 0.023872* | 10.43991| 11.74606* | 10.90039*
2 -142.0045| 29.70158 | 0.031811 | 10.64889 | 13.04350 | 11.49310
3 -110.5179| 35.74153 | 0.027692 | 10.29826* 13.78133 | 11.52621
4 -87.13301 | 20.22474 0.047824 | 10.38557 | 14.95709 11.99724
* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic | Value | Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 8.721849 | 10% 2.2 3.09
K 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Actual Sample Size 38 Finite Sample: n=40
10% 2.427 3.395
5% 2.893 4
1% 3.967 5.455
Finite Sample: n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
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Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGINF -10.60547 3.675522 -2.885432 0.0091
LGPIB 14.29959 36.31877 0.393725 0.6980
LGEX -3.045006 1.882508 -1.617527 0.1214

OILPRICE -0.269563 0.172796 -1.560005 0.1344
C -83.24712 288.1062 -0.288946 0.7756

83.2471)

EC =BC - (-10.6055*LGINF + 14.2996*LGPIB -3.0450*LGEX -0.2696*OILPRICE -
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ARDL Error Correction Regression

Dependent Variable: D(BC)

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

Case 2: Restricted Constant and No Trend

Date: 06/14/23 Time: 14:16

Sample: 1981 2021

Included observations: 38

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -0.346124 0.137351 -2.519995 0.0203
D(BC(-2)) -0.434572 0.109778 -3.958659 0.0008
D(LGINF) -1.775107 0.567869 -3.125910 0.0053
D(LGPIB) -1.156479 21.45774 -0.053896 0.9576
D(LGPIB(-1)) 4.698370 25.18859 0.186528 0.8539
D(LGPIB(-2)) 95.34984 29.31348 3.252765 0.0040
D(LGEX) 2.080781 3.520605 0.591029 0.5611
D(LGEX(-1)) 11.11926 3.980264 2.793600 0.0112
D(LGEX(-2)) 14.32677 4.070937 3.519281 0.0022
D(OILPRICE) 0.291694 0.030239 9.646435 0.0000
D(OILPRICE(-1)) 0.172743 0.061871 2.791976 0.0113
D(OILPRICE(-2)) 0.246603 0.053289 4.627641 0.0002
CointEq(-1)* -0.367858 0.045483 -8.087884 0.0000
R-squared 0.896768 Mean dependent var -0.050143
Adjusted R-squared 0.847216 S.D. dependent var 6.383602
S.E. of regression 2.495196 Akaike info criterion 4.932112
Sum squared resid 155.6501 Schwarz criterion 5.492339
Log likelihood -80.71012 Hannan-Quinn criter. 5.131436
Durbin-Watson stat 1.740053 ]

* p-value incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag
F-statistic 0.309583 Prob. F(1,19) 0.5844
Obs*R-squared 0.609239 Prob. Chi-Square(1) 0.4351
Heteroskedasticity Test: ARCH
F-statistic 0.014734 Prob. F(1,35) 0.9041
Obs*R-squared 0.015570 Prob. Chi-Square(1) 0.9007
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Series: Residuals
6 Sample 1984 2021
Observations 38

5
Mean 9.30e-14
4 Median -0.168313
Maximum 3.967129
3
2

Minimum -3.775404
Std. Dev. 2.051038
Skewness 0.205259
... Jarque-Bera  1.528905
3 -2 -1 0 1 2 3 4

Probability = 0.465589m

1
N
-4 -
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ARDL Error Correction Regression
Dependent Variable: D(BC)

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

Case 2: Restricted Constant and No Trend
Date: 06/14/23 Time: 14:16

Sample: 1981 2021

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -0.346124 0.137351 -2.519995 0.0203
D(BC(-2)) -0.434572 0.109778 -3.958659 0.0008
D(LGINF) -1.775107 0.567869 -3.125910 0.0053
D(LGPIB) -1.156479 21.45774 -0.053896 0.9576
D(LGPIB(-1)) 4.698370 25.18859 0.186528 0.8539
D(LGPIB(-2)) 95.34984 29.31348 3.252765 0.0040
D(LGRIR) 2.080781 3.520605 0.591029 0.5611
D(LGRIR(-1)) 11.11926 3.980264 2.793600 0.0112
D(LGRIR(-2)) 14.32677 4.070937 3.519281 0.0022
D(OILPRICE) 0.291694 0.030239 9.646435 0.0000
D(OILPRICE(-1)) 0.172743 0.061871 2.791976 0.0113
D(OILPRICE(-2)) 0.246603 0.053289 4.627641 0.0002
CointEq(-1)* -0.367858 0.045483 -8.087884 0.0000
R-squared 0.896768 Mean dependent var -0.050143
Adjusted R-squared 0.847216 S.D. dependent var 6.383602
S.E. of regression 2.495196 Akaike info criterion 4.932112
Sum squared resid 155.6501 Schwarz criterion 5.492339
Log likelihood -80.71012 Hannan-Quinn criter. 5.131436

Durbin-Watson stat 1.740053

* p-value incompatible with t-Bounds distribution.

Eviews12 zalin Gilajaa 1 jaall

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000

F-statistic 8.721849 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37

Finite Sample:

Actual Sample Size 38 n=40
10% 2.427 3.395
5% 2.893 4
1% 3.967 5.455

Finite Sample:
n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(BC)

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

Case 2: Restricted Constant and No Trend
Date: 06/14/23 Time: 14:19

Sample: 1981 2021

Included observations: 38

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -30.62309 101.4021 -0.301997 0.7658
BC(-1)* -0.367858 0.092356 -3.983033 0.0007
LGINF(-1) -3.901302 1.049469 -3.717406 0.0014
LGPIB(-1) 5.260215 12.56759 0.418554 0.6800
LGRIR(-1) -1.120129 0.661566 -1.693148 0.1059
OILPRICE(-1) -0.099161 0.049099 -2.019619 0.0570
D(BC(-1)) -0.346124 0.168334 -2.056181 0.0531
D(BC(-2)) -0.434572 0.139648 -3.111917 0.0055
D(LGINF) -1.775107 0.872247 -2.035096 0.0553
D(LGPIB) -1.156479 33.21249 -0.034821 0.9726
D(LGPIB(-1)) 4.698370 30.47353 0.154179 0.8790
D(LGPIB(-2)) 95.34984 38.60390 2.469953 0.0226
D(LGRIR) 2.080781 4.775170 0.435750 0.6677
D(LGRIR(-1)) 11.11926 4.983324 2.231295 0.0373
D(LGRIR(-2)) 14.32677 5.551856 2.580537 0.0179
D(OILPRICE) 0.291694 0.042270 6.900717 0.0000
D(OILPRICE(-1)) 0.172743 0.071158 2.427585 0.0248
D(OILPRICE(-2)) 0.246603 0.067518 3.652425 0.0016

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGINF -10.60547 3.675522 -2.885432 0.0091
LGPIB 14.29959 36.31877 0.393725 0.6980
LGRIR -3.045006 1.882508 -1.617527 0.1214

OILPRICE -0.269563 0.172796 -1.560005 0.1344
C -83.24712 288.1062 -0.288946 0.7756

EC = BC - (-10.6055*LGINF + 14.2996*LGPIB -3.0450*LGRIR -0.2696
*OILPRICE - 83.2471)
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Series: Residuals
Sample 1984 2021
Observations 38

Mean 9.30e-14
Median -0.168313
Maximum 3.967129
Minimum -3.775404
Std. Dev. 2.051038

Skewness 0.205259

Kurtosis 2.107196
.. ... Jarque-Bera  1.528905
-4 -3 -2 -1 0 1 2 3 4

Probability ~ 0.4655892
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.309583 Prob. F(1,19) 0.5844
Obs*R-squared 0.609239 Prob. Chi-Square(1) 0.4351

Heteroskedasticity Test: ARCH

F-statistic 0.014734 Prob. F(1,35) 0.9041
Obs*R-squared 0.015570 Prob. Chi-Square(1) 0.9007
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Ramsey RESET Test

Equation: UNTITLED

Omitted Variables: Powers of fitted values from 2 to 7

Specification: BC BC(-1) BC(-2) BC(-3) LGINF LGINF(-1) LGPIB LGPIB(-1)
LGPIB(-2) LGPIB(-3) LGRIR LGRIR(-1) LGRIR(-2) LGRIR(-3)
OILPRICE OILPRICE(-1) OILPRICE(-2) OILPRICE(-3) C

Value df Probability
F-statistic 1.437351 (6, 14) 0.2688
Likelihood ratio 18.23843 6 0.0057
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