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Abstract: This article aims to study the relationship between balance of payments and exchange
rate fluctuations in the Arab Maghreb countries (Algeria, Morocco and Tunisia), over the period
2005-2018, by using the Panel ARDL-Model. The obtained results show that the studied variables
are co-integrated and the adjustment speed to restore long-run equilibrium in the dynamic model
will be corrected by 23% in one year. Furthermore, if the exchange rate decreases by one unity, the
balance of payments of the studied countries will experience a loss of $950 million and $830
million by using the FMOLS method and ARDL model respectively.
Keywords: the Arab Maghreb countries; Balance of payments; Exchange rate; Panel data; Co-
integration relationship.
Jel Classification Codes: EO1, C23
Résumé: Cet article vise a étudier la relation entre la balance des payements et les fluctuations du
taux change dans les pays du Maghreb Arabe (Algérie, Maroc, Tunisie) et ce durant la période de
2005 a 2018. En s’appuyant sur des modeles en données de panel, les résultats obtenus montrent
que les deux variables étudiées sont co-intégrées et au bout de la premiére année nous avons 23%
pour que le modele trouve son équilibre. En outre, si le taux de change diminue d’une unité, la
balance des payements des pays étudiés connaitra une perte de 950 millions $ et 830 millions $ en
appliquant la méthode FMOLS et le modéle ARDL respectivement.
Mots-clés: les pays du Maghreb arabe; Balance des payements; Exchange rate; Données de panel;
Co-intégration.
Codes de classification de Jel: E01, C23
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ARDL Panel : 3l &gl Jo5 Ball aw Sl addes Sl dull Ol o QU (Bl il o 8y (Sl
st gl CByis pa aid (2014 -2014) Al udl &le B8 s 4l e clesdall ¢line dosg Byuall yaw
Olite Aoy dids LS (S5 yal o umlg Jslie 2.46 Layud Aasdy 2018 L dsbigius ol flog S s9aus Houll ilas
bl ) el sgay By il eaid (Sl Yos -4.43 5508 oy diligiue ol 3y s S axly5 clegsall
U s (3 ggundl g Uaall paad Glg Ao Lead) Auols caliazd ¥ e Ll casail (Glg uiss Lxdye a1 dslpadd]
Aol Gyl il Addling Juloes .6

© 009 dabll dige Jos o 3 3929 2le] Hlasl (e Lladl @ deray Aol cbild) Axllas islud O
Sl Jolss Sligtun dgames ] dead I3ty Ayl Bge il @3 ) 7350l puuds il Jul=dg 4d8le
(Baltagi B. H., 2015, pp. 16-21) .9 &) ceadl el e @8Mall jLaslg
Aoyl B bl (§ 5 pod iz 1.6

z 3939 (Fixed)ogldl J3¥1 #3505 ((Pooled) IS uilzddl z3gai iz 3las M &l paas doeay JIsbl Joazd! o)
Syl Aasylay L1 7 3501y (OLS)aualall syaall clas,kl Aaslay Jo¥1 390l 40as eug .(Random) il gdall ,3¥1
Gisall clodl daghy spasr qud ¥ zisadl Ll (DVOLS)iwas)l olpaall Jlaaiwly §yiuall
(Hurlin, 2005, pp. 20-22).(GLS)Zexall

() bl Jas BP) el Sl M) Ol s il 12 Jgud!

Model Pooled Fixed Random
Cons. -1.43(0.58) | 34.61(0.00) -1.43 (0.24)
TCH 0.008 (0.86) | -1.13 (0.00) 0.008 (0.71)
R? 0.0007 0.80 0.0007
B. Pagan LM 16.18 (0.00) | 11.85(0.00) | 16.18 (0.00)
Pesaran LM 538 (0.00) | 3.61(0.00) 5.38 (0.00)
Pesaran CD 376 (0.00) | 3.30(0.00) 3.76 (0.00)
Fisher Test specification 75.92 (0.00) /
Hausman Test / | / 152 (0.00)

(01) @bt a3t EVIEWS10 sy il 2 o Toly iml) Sl oo 2yl
HO Gogualt o &1 jlasY dygens) LilaxW 381,00 Jlaz) ad (1)
Slasl Amds e 2lld § dezaly Aall Jos o @350 31 3529 Al Bl § s puad! @ls s o
JWly (Frab(2;38)=5.18)aguzxll Zeall (o 4S1 (29 (Fcal=75.92)4gumll disbias| dayd caly gl o (Fisher)
@2 51 392 &l pall Jos o Byage SLBMEST 9250 5515 % Logian Soiun dic Lagdall Lnyall (nb) LuSey
(Greene, 2005, p. 277) .cultdl tum oy calises clldy (29 Jaudl on
2lasO 3811 Jlas¥ o (bl ey (Hausman Test) sLas | e dasai Lold 331 i e gs duims (o4 o
Sy sl sl oy bl Sl ol Jeally %1 Geiun dic Laguall s yall (ad) luSay 4ld sguns gl
sia @ Aaude Shyde Limies illy g,all L1 £55 (e g Lyl A liled @I z390ill G980 dley (53,4l
saziy AN e 9 colill 0 § aliziy §yuwall Slpaall cHlelas Bl (e 345 Agadl Joo of lda gay 9 ALl
(N.Guijarati, 2004, pp. 644-647) .4lgs JSI ikl pazll eud olul (e
Al ol e %1 ot die Agiie @llaall 250,80 giall ol go,all Y 73508 1uaas ko IS (9
455 g I @lold el LLslg Joudl oy 3lould 14N LLsy¥ (Pesaran) g (Breusch Pagan)cl,Lasy a3l L
sdag &gy JS sl Jedaadll Lol Joull 3lgs cr (15 bolisy) 3929 Bsinyd Jgud JLllig Zagatall dyinyall () e
Comdl g (25850 7 3geidl muay Jllg 3e ST Ao ls Lanas, Les (b J8L cowd @lall wlyude cpo Jazs A, il
(Baltagi, Kao, & Peng, 2016, pp. 03-06) . ladi ol ypuds oo
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|l | JolS Siligius duwlys 2.6

llald 4y hanad) allas ) Jeaiud dwludl Gnaal (Panel data)adslall Jdludl &lyazul Hlas! (o,
pdeg Bu>g sz 3529 e Leguall Aesyall § LK dazad @iy sbial Jouzdl § Almadly Yloniwl Y Adgkll
(Maddala & Wu, 1999, pp. 631-640) .alulull &yl a1l

Sytauald Zwddly ripaall § Busg sz 3929 (e uSE sl S 0l 3 Jouzd! § dead) @ludl s oo
iy Lol Jo¥l 3yall sl Lied (aipiius Loglams Go9 %5 Ligian Syius dic (ipdtus ab Led JWlg
it Lagly By sda 3529 aute (o LuSTiy %1 Augins Gotue wic Aagaall A all (), Liad 4ayLall ol Lasy|
81 Ayl (e tlolSn Lagh JUallog

Sialt o1 g dyyl il Slylast @ils 3 Jaid!

= bls BP TCH D(BP) D(TCH)

LLC 142 (0.07) | -0.96(0.16) | -4.71(0.00) | -3.89 (0.00)

Breitung -1.03 (0.15) 2.63(0.99) -3.48 (0.00) | -2.71(0.00)

IPS 0.21 (0.58) 154 (0.93) -2.06 (0.01) | -2.20(0.01)

ADF-Fisher 4.86 (0.56) 2.46 (0.87) 13.71(0.03) | 15.27(0.01)

PP-Fisher 7.52(0.27) 497 (0.54) | 23.31(0.00) | 33.30(0.00)
KAO -2.75 (0.00)

1(02) gl it EVIEWS10 sy il 2 e Toly L) Sl g0 2yl
HO Gogualt &0 dl1 jlasY dygens) LW 381100 Jlaa) i (L)

Geda o el JolKall aulSey > alel 0585 Jo¥1 dayall (o cpilelSie Awlyudl Gindie oof Hlael oo
A s dlly Slasdl it 3L Jlasd el eg ((Kao) kst (e aladl @ destad clld (e Bastly il
e e JalSG A8Me 5929 Joud Jlills %1 Logine Saiua dic Aagall A yall (i, LuS Jllly (0.00)desall
(Joéts, 2011, p. 45) .ule skl Gl oy aalidl pdall gomi Byl o G auaall paill oo 4zt agadl 1l
el | o e A8t ot il A48l 3.6

Ot Byuall Al e maas (TCH) 9 (BP)Awslydl imiie oy ke JolSS A8Me 3929 (y0 LuST Lonay
el sl cady apad) gl e 2Sa 03155 A8Me Jias Hulyll Jome 7 3geill s ehidd] JalSal il Juadbadd!
Jeriud Lild J2¥) Aishs a8Mall (VECM)z 3gaidl y3uds (oyi09 «(VECM) sl sl 7 390ty suill 7350l (o
oo dotall pe Jalazll e Lgyusy 2651l sda ety (FULLY MODIFIED OLS)lles alually dxzmll (FMOLS)2as L
Gl e slas Jazmll bl old paeg slas 1A LLaY1g Agpuat) olpsall s s (e dliall JSLAL
ol Jaly L Bpmie e olyie Waplall sda Limiady caulyall (e z3sedl Lo Gilay I JSLALT (9 sual|
(Pedroni, 2000, pp. 96-100) .&auls b JLdbs

23kl Axllas § 5 yskasg Wla> Y 2lall 29 (ARDL PANEL)z 3gai y3aas Luay &asle) 2as,lall 250201
Lo LS0 (VECM)z3las cuarly 01 JSLadl Solmtd oaleddl Ida yaglas @3 ualy uiasl) Juodlaadl uelsd e 3l
plasial das oay gl ¥ Laylyatal Aoy 2uiesll Juodladl jasbas lin pbas Lo sale @ aST aue ASa0
Q4 LS iyl uai oo 2laliie Aia ) Judladl 0585 o0 cllay ¥ gl Va3 Lad¥l 5Ll ga (ARDL)4as L
38 ka3l bl hazal ofg 8yanadl ae ol o chide JolSs 3929 Lsaiall (o 4d Lall pm> o Al
Limiad Bpsadll a3l Judladl Al § el pasliasey aiaty (ARDL)slul o a2 @llall clyide Agine (olasil
(Papageorgiou, Michaelides, & Tsionas, 2016, p. 60) .,3¥! yuadl @ykay &lae Juadl ol yude
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Model Panel FMOLS ARDL Panel
TCH -0.95 (0.00) -0.83 (0.00)
Cointeg. / -0.23 (0.00)
Sum squared resid 521.44 495.70
Breusch Pagan LM / 5.82 (0.12)
Pesaran Scaled LM / -0.07 (0.94)
Pesaran CD / -0.23 (0.81)
Lj-Box Resid 10.31 (0.50) /
Lj-Box Resid square 6.73 (0.82) /

(04)5 (03) ipiellt st EVIEWS10 oty ol 2 s Tely i) s1s] o bl
JHO Loguall &0 d) jLasY &ygens) LW 3804 Jlaa ) Jad 2(1)

die Ailas] A2y oo Ugude Bpall jauw Jolas 3yude of Lasd (FMOLS)ads,ky a8Mall juuas) dudlly
s Aagd pz s OF s Loliatdl Az e Uside o Glaill lall e 381535 Lehlal ol LS %1 Lsine st
Slegdudl Olme doy wlus (4o L;..fi 5495 Ogule 950 Layud Aoy (yludd J| (g25s 8ulg b gy ddexll dleall iy
929 e e @lodl (Lj-Box) s Lias | Abas| il dus Ugido 92 7 3gei) 2eodhad Lwdlliy Aigall Jgs ST 2ewdlly
BelaSy Baga> day Lo Qlssdl ol ol e ads Bled) Slasyd (Lj-Box) )las| dsbian] o LS @lsadl o 13 Lol
lyaall

i Wsiie Aglas] Lgins 93 (A= -0.23)lasl mumeas Jolas of 1aoM (ARDL) g 3gai yautds ilis (e Logdy
J2¥ elasl (e %23 o) Jeall LuSley 45l ddeg «Jguia Uasdl mumiad 73503 dinie 05509 Adlu 85Labsg %1 Soiua
w55 Sledse 3929 Wl> § Loshall J2¥1 3 Gisleall aussll J 8asall dal (o ds¥1 alall § Lmpmias (Say pundl!
(Breusch Pagan)cl,Lasy 4as),11 c¥las¥l e sloae¥ly 45lé 7 3g0all Aodial Aewilliy .O3ledl puds (e 7 39l
G153 bl 5929 sue e wuSTlg Aagaall s yall Jod e uS55 Juadaadll Lol g §lsald 1A Lolsyd (Pesaran) g
Jiieg 56 LaSTI Aol Cllass Aaude @llall Slyude oo Jaze g Wos IS Us s Jedudll Lolay¥ly Zigall Jos §ls one
J81 Blgdl milan,d g oame Limiay 4¥ (ARDL)z 3903 2lialin LiSlay (390l (o A5LaL1 U] 39 cJguin 7 390il) mimy
Logall by doliaidly dbas] zg o0 Wgudn @b Dpall Haw dolas Byual il (FMOLS)2ay Lk 4)las
ol V95 Ogale 830 Layud daud (41add ) 6350 iy Bumgy Alell Aaadl CByim yas Aay a3 )16 JLlig (-0.83)
cgadl Jos (S0 Al Slegdull (ylae oy wilua (10
:4e3ls.7

Geisdl LoD Tylas 551 ¥l § dals cni> Ll slozal cilegdull oliey Chpall jaw cllas paibge LAl a1l
il Jos Blslaid¥ gl jasbasll § MM Tlaig cnlesdull olines Lxddey Capnll 2w ciluliws olas o
Ole dusoy | Axtlal diglie (Rpuasy Adle)dobatdl cluliw 3529 ] 6o (Gopilly dss «Slztl) gyl
oy Lalatad] Lolazd ¥ &l Biamis solaid¥l lages c¥aa o 280l ) ol sda aw s § Lol cilegaall
ol sda § Jlel ) @S Juns Gy 5l o¥1 gt (olass)

4ewdlly (2018-2005)5 Aall M5 e gdull Ol o sy Byiall yas Slile Jeloxi slb] (39 (Aubdl colzdl §
52 (ol oull dilie Al aleall ayiall jau Sbgtue s O L 05 (capally Gudss « 3l5adl)aulall Joul)
sy Jy I 31 6T g o copiall el @l 2 gy ilial] Al g cilegdull Ol dumy @ 8L )
Al yai e Jitue Slegdall ¢l
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20000 Mmeans Ostected in dats
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cometadon) n residuals
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Cross-sachons inchuoed 3
Total panel dalanced) sbsenatons &

e Regamanid
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Aty o crieron
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Hanaan-Cuisn il
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s &4

Wk 2 Cosloent 5 Enor |<Stalsic Prod
ToH e — 1 0 aravk Comicent  SAEmr St Poad
c 1T A0 Q0000
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EFwcts Spemdzation c
kB Rioked | Sty VLS fesquared —
P— [FH— Agusted R-5quired $D A;m‘ou.x

Ak infs otenon
Sowan otensn

SE ofnegression
Sum squared resid

Log bielhoed Rannan-Ouien cotet
Fetatese Dursn-atsen stat
ProbiF-sasd
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s wets remived Gamg computahon of cometabioes
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Neks: e

Test sk dl P Sk df  Puo
BreuschPgan Ll 100 3
Pesaran scaed LU 0,000
Pesaran CD 2000 000
Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects
Test Summary Chi-3qg. Statistic  Chi-2q. d.f. Prob.
Cross-section random 152.284081 1 0.0000
*FWARNING: estimated cross-section random effects variance is zero.
Cross-section random effects test comparisons:
Variable Fixed Random Var(Diff.y Prob.
TCH -1.137536 0.008891 0.008631 0.0000
. - - \ £( e 2 “
Ay I Sl il 2(2) goelld
Panel unit root test Summary Panel unit root test Summary Panel unitroot test: Summary
Series: BP Series: D(BP) Series: TCH
Date: 01/18i20 Time: 07:59 Date: 01M18/20 Time: 08:00 Date: 01118120 Time: 08:02
Sample: 2005 2018 Sample: 2005 2013 Sample: 2005 2018
Exogenous variables: Individual effects, individual linear trends Exogenous variables: Individual effects, individual linear trends Exogenous variables: Individual effects, individual linear Irends
Automatic selection of maximum lags Automatic selection of maximum lags Automatic selection of madmum lags
Automaic lag length selection based on SIC: 0 Automatic lag length selection based on SIC: 0 Automaticlag length selection based on SIC. 0
Mewey-West automatic bandwidth selection and Bartlett kernel Newey-West automatic bandwidth selaction and Bartlett kernal Newey-West automatic bandwidth selection and Bartiet kernel
Balanced observations for each test Balanced obsenvations for each test Balanced observations for each test
Cross- Cross- Cross-
Method Statistic  Prob.** sections  Obs  Method Statistic  Prob** sections  Obs  Method Statistic  Prob** sections  Obs
Mull: Unit root (assumes commaon unit roat process) Null: Unit root (3ssUmes common unit root process) Null: Unit root (assumes commen unit raot process)
Levin, Lin & Chu t* -1.42485 00771 3 39 Levin, Lin & Chu t* -4.71370  0.0000 3 36 Levin, Lin & Chu t* -096140 01682 3 3
Braitung t-stat -1.03601  0.1501 3 36 Breitung t-stat -3.48060  0.0003 3 33 Breitung t-stat 263658 09958 3 36
Mull: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process) Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat 021118 05836 3 39 Im, Pesaran and Shin W-stat ~ -2.06808  0.0193 3 36 Im, Pesaran and ShinW-stat 154509 09388 3 3
ADF - Fisher Chi-square 486164 05617 3 39 ADF - Fisher Chi-square 137104 0.0330 3 36 ADF - Fisher Chi-square 246725 08721 3 39
PP - Fisher Chi-square 752327 02751 3 38 PP-Fisher Chi-square 233106 0.0007 3 36 PP-Fisher Chi-square 487068 0.5476 3 k]
** Probabilities for Fisher tests are computed using an asymptatic Chi ** Probabilities for Fisher tests are computed using an asymptotic Chi ** Probabilities for Fisher tests are computed using an asymptatic Chi
-square distribution. All other tests assume asymptotic normality -square distribution. All other tests assume asymptotic normality. -square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: D(TCH)

Date: 01/18/20 Time: 08:03
Sample: 2005 2018

Exogenous variables: Individual effects, individual linear trends
Automatic selection of maximum lags
Automatic lag length selection based on SIC: 0 to 1
MNewey-West automatic bandwidth selection and Bartlett kernel

Kao Residual Cointegration Test
Series: BP TCH

Date: 01/16/20 Time: 20:28
Sample: 2005 2018

Included observations: 42

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Cross-
Method Statistic __Prop.™ serc?liis Obs User-specified lag length: 1
Null: Unit root ( troot 3 ¥ ) B "
L:wnfl'n’g‘z:hist?“mes C"”’“’”"'jgug‘gggg "“’UCEE'E'D 5 . Newey-West automatic bandwidth selection and Bartlett kernel
Breitung t-stat -2.71146 0.0033 3 31
Ul Unit rost ¢ individual unit root , {-Statistic Prob.
ullz Unit root (assumes individual unit root process
Im, Pesaran and Shin W-stat  -2.20869  0.0136 3 34 ADF 2752223 0.0030
ADF - Fisher Chi-square 152722 0.0182 3 34
PP - Fisher Chi-square 33.3074 0.0000 3 36 Residual variance 2377028
** Probabilities for Fisher tests are computed using an asymptotic Chi HAC variance 18.52246
-square distribution. All other tests assume asymptotic normality.
FMOLS a4 b ol pils it 1(3)goll
Correlogram of Residels Squared Correlogram of Restduals ﬁthinddi’n;:;rﬁﬁl‘:}'E:iiﬁed Least Squares (FMOLS)
Date: 01118720 Time: 08:21 Date: 01/18/20 Time: 08:15 a ; e ’
Sample: 20052018 Sample: 2005 2019 Date: 01118/20 Time: 0813
) . Sample (adjusted): 2007 2018
Included observations; 36 Included obsenvations: 36 Periods included: 12
Q-stafistic probabilities adjusted for 1 dynamic regressor Cross-sections included: 3
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob* Total panel (balanced) observations: 36
Autocorrelation  Partial Correlation AC PAC (O-Stat Prob® Panel method: Pooled estimation
vl o 10024 0024 00232 0879 Cointegrating equation deterministics: C D(BP) D(TCH)
[ 1 2 0.086 0.085 03243 0350 Ly | 3 1 0313 0313 38215 0.051 Regressoreqqatlons estimated using differences )
. . ‘ ‘ 30017 0013 0357 0953 g = 2 0140 -0264 45153 0,009 First-stage residuals use heierugen_euuslung—run coefiicients
g . . \ \ =K 70018 0443 46204 0201 Cneﬁ'\cwemcnvgﬂance cqmputed using default method
[l (] 4 0232 0226 26459 0619 Long-run covariance estimates (Bartlett kernel, Newey-West fixed
tl g 40028 -0133 46618 034 -
L th 5-0.035 -0.049 26999 0.746 il o 50000 0019 50213 0413 bandwidth)
[l [ 6 0140 0.113 35875 0732 | ' .
g g 6 -0.477 -0.191 6.4449 0375 i i isti
=] =] 7 0255 0267 66564 0466 d od 7 078 Q457 84209 044 Variable Coefficient  Std. Error  t-Statistic  Prob.
! tr § 0027 00% 66523 0570 g r 801010029 96220 0293 TCH 0975172 0093098 -1047468  0.0000
o L 9 0.023 0.016 6.7187 0.666 g g 90051 0420 97516 0371
L [ 10 0.008 -0.045 67221 0751 NN g 10 00465 0102 98630 0453 | | R-squared 0.905359 Mean dependent var -2.781909
1 1 g 11 0013 -0.110 67312 0820 [N | | 11 0091 -0.043 10313 0502 Adjusted R-squared 0872508 35.D. dependentvar 12 54673
S.E. ofregression 4478355 3um squared resid 5214473
*Probabiliies may not be valid for this equation specification. *Probabiifes may not be vald for this equation specification Long-fun variance 12.80325
Panel ARDEL wipuss gt :(4) g
Correlogram of Residuals Cross-Secton Dependence Test Metmoc appe e PER
Date: 1820 Time: 089 Sefes. REDUALS Sampie. 2008 2018
Sample 2005 2018 Null ypothesia: No cross-section dependence (comelation) Included uflsewago(;s s;jn)
. X ependent lags ixe
|nCJUdEUObSEN&||0n3 30 Sample?ﬂﬂﬁ ZMB Elizzrlc rr:sg.:lz]iﬁs.ms (4 lags, fixed): TCH
Periads included 10 :
3 3 Wariable Coefficient Std. Error t-Statistic Prob.*
Adocorelaion  PaalCorelaion  AC PAC Qs Prop CrOSSsechincincided 3 _
Total panel absenations: 30 Long Run Equation
b U1 0438 013 06277 04gp Note:nonzero cross-secton means detecledin data TeH 0833275 0211775 3034726 00007
| | 2 0400 0400 AT 0046 Cross-secion means were remaved during computation of correlations Shart Run Equation
| g [ 34200 6 0w — — SO mme oumn emma oo
g o 4 00730040 83856 0064 & AlSlc 1 Prob. DTCH) 0.947370 1219940 0776571 04453
DTCHE)) -1.207905  1.767163  -0.683528  0.5011
[ [ 5 0110 -0.085 9.3482 0096 D(TCH(-2)) -0.273480 0784300 -0.348664  0.7305
| | | | § 02150300 11204 0082 Breusch-Pagan LI k) 3010 D{TCH(-3)) 1.687400 1456053 1153232  0.2587
. Mean d dent -2.000647 S.D.d dent 7.919458
[ [ 70003 0091 11205 0430 P?S&FSHSCE\EULM 00 03431 SE ofregression 4642444 Akaike info criterion 3458880
N g 8 0074 187 11445 047¢ Bias-comected scaled L 238053 0818 | sum sauaredrresia 4957025  Schwarz criterion 4254978
v d PESGFSH CD _1 873008 UUW Log likelihood -53.84667 Hannan-Quinn criter. 3757022
! ! ! I g '0005 ‘ﬂ 124 114¢6 0246 ) ) *Mote: p-values and any subsequenttests do not account for model
selection.
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