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Abstract:

The goal of the study is to analyse the dynamic relationship between the exchange rate and
the trade balance of the five Maghreb Arabic countries during 2019-1990. The theoretical part of
the study based on the descriptive and analytical approach to cover all the different sides of it, as
for the practical part the data models PANEL ARDL is adopted to examine the relationship be-
tween the exchange rate and the trade balance, for the model as a whole. Also, we tried to build a

typical pattern to illustrate long and short-term relationships using the error correction model.

The study derived to the existence of a long-term relationship between the exchange rate
and the trade balance whereas any change in the exchange rate influence directly in the trade
balance; as that the whole pattern has the ability to correct automatically the error and go back to

the balance in long term.

We found for each country separately, that Algeria, Libya and Mauritania have a way to
correct the error and return to the equilibrium situation in the long term; but for Morocco and
Tunisia, they do not have a way to correct the error and avoid the equilibrium situation in the long

run.

Key words: exchange rate, trade balance, ARDL Panel DATA
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xtcd test on variables Tradebalance rateexchange
Panelvar: Cross
Timevar: Years

Variable CD-test p-value average joint T mean p mean abs(p)
Tradebalance -+ 6.552 0.000 30.00 + ©0.38 0.42 .
rateexchange —+ 9.998 0.000 30.00 T+ ©0.58 0.60 :

Notes: Under the null hypothesis of cross-section independence, CD ~ N(©,1)
P-values close to zero indicate data are correlated across panel groups.
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Random-coefficients regression Number of obs = 150

Group variable: Cross Number of groups = 5
Obs per group:

min = 30

avg = 30.0

max = 30

Wald chi2(1) = .06

Prob > chi2 = ©.8063

Tradebalance Coef. sStd. Err. z P>|z]| [95% Conf. Interval]

rateexchange 4.66e+08 1.90e+09 0.25 0.806 -3.26e+09 4.19e+09

_cons (=] (omitted)
Test of parameter constancy: chi2(8) = 216.13 Prob > chi2 = ©.0000
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Calculating Westerlund ECH panel cocoimtegratcion CeEStS. . . - -

BEesultcs foxr HO: o Ccoilmtbtegrationmn
Wich 5 series amnd 1 covariatce
Bwveragse ABATCT scelected lag Llengtih: a
Dwerage LTCE selectced lead lengitkh: a

Scacistctic Waluas Z—waluas P—walus
) —1 .911 —0.332 o.37T0
Sa —S5.07T9 O.8485 O.802
P —d4 . T8e6 —1 .558 O.oO&s0
Pa —5.213 —0.4a95 0O.3310
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Pooled Mean Group Regression
(Estimate results saved as pmg)

Panel Variable (i): Cross Number of obs = 145
Time Variable (t): Years Number of groups = 5
Obs per group: min = 29
avg = 29.0
max = 29
Log Likelihood = -3292.166
D.
Tradebalance Coef. Std. Err. z P>|z]| [95% Conf. Interval]
ect
rateexchange -4.64e+07 1.05e+07 -4.40 90.000 -6.70e+07 -2.57e+07
SR
ect -.285329 .1263984 -2.26 0.024 -.5330652 -.0375927
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D1. -9.88e+08 1.71e+09 -0.58 0.563 -4.33e+09 2.36e+09
_cons 1.83e+09 1.29e+09 1.42 0.156 -6.96e+08 4.36e+09
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02832 2472 457 627.1186 8.9575 (926 546 472.4269) 1990
0.2807 981 118 631.9915 184729 | 2522 600 303.1451 1991
02816 1734 730 113.6364 21,8361 696 097 902.5463 1992
03044 [ (1 012 483 574.2444, 23,3454 (676 804 125.0803) 1993
0.3484 262 629 161.8829 35.0585 | (1498 769 383.0400) 1994
04181 1726 859 602.9658 47,6627 | (1170 000 4049263, 1995
04368 | 1327 838 827.8388 547489 | 2729 999 523.2790 1996
04609 [ 1516 597 960.5120 577074 | 4610 000 551.0597 1997
0.4676 (412 745 9366980, 58.7390 30 000 468.1728 1998
04638 2028 891 763.6913 665739 | 2610 628 773.9959 1999
05122 6825 458 805.1542 752598 | 11 660 908 849.3223 2000
06051 | 3379 606 676.5824 772150 | 8032 118 111.7659 2001
12707 2186 614 173.2284 79.6819 | 5 604 778 9965111 2002
12929 6309 375 000.0000 773950 | 9753 860 068.4799| [ 2003
1.3050 [ 10 394 637 923.0769 33 72.0607 | 12291 340 003.0527 . [ 2004
13084 17 311 421 889.3305 : 732763 | 23869 927 930.3131 ',\ 2005
1.3136 | 24 875 761 2667479 72.6466 | 31 468 781 7461519 2006
1.2626 | 29 149 374 3069856 692924 | 29 962 881 932.2177 2007
12236 | 37 928 244 524.3544 645828 | 32940 659 1228624 2008
12535 10 345 432 7881931 72.6474 (795 623 793.8316) 2009
12668 | 17 577 360 277.8655 743860 | 11 319 334 283.3329 2010
12242 3483 090 998.2029 729379 | 20 206 230 231.4709 2011
1.2617| 28 554 331 457.5573 77.5360 | 17 510 575 7325629 2012
12717 3 671 935 204.8439 79.3684 | 5891 513 499.0752 2013
1.2724| (18 460 311 222,8859) 805790 | (3 651 075 342.2108) 2014
13812 (9 553 359 397.6253) 100.6914 | (22 161 773 498.0346) 2015
13904 (4699 079 4016111y 1094431 | (22 693 070 645.8425) 2016
13938 3846 391 160.8552 1109730 | (17 670 063 889.4145) 2017
13650 11 113 699 633.6996 1165938 | (11 672 147 2325287, 2018
1.3983[ 5910 655 867.8395 1193536 | (11 736 790 245.9297, 2019
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8.0609 (86 867 776.8089) 8.2423 | (1 662 334 384.8198, 1990
8.1946 (15 695 179.0086) 8.7066 | (1 660 037 167.2065) 1991
8.7027 52 289 450.4005 85379 | (1995 360 541.1103) 1992
12,0806 85 819 876.4962 9.2987 | (1755 914 4424132, 1993
12,3575 130 566 829.8604 9.2027 | (1935 637 020.5368) 1994
12,9768 199 885 565.0083 85402 | (2485 677 025.7611) 1995
13.7222 167 814 825.6111 87159 | (1477 672 701.6143, 1996
151853 83 595 806.4707 95271 (1292 630 082.9222, 1997
18.8476 (50 253 316.0721, 9.6044 | (1 668 098 996.2934, 1998
20.9514 (77 025 387.3250, 9.8044 | (1531207 967.8512) 1999
23,8923 (140 691 489.6956) 10,6256 | (2 170 940 438.5470, 2000
25.5629 (168 097 5319702, 113030 | (1 183 657 869.5921, 2001
27.1739 (128 629 059.5019) 11,0206 | (1 139 912 203.9742, 2002
26.3030 (350 099 718.6633) 9.5744 | (1728 624 989.5555,| _ | 2003
26.4300 (677 572 133.8846) 2‘3 8.8680 | (3208 676 014.8850) 1 2004
26.5528 | (1 019 638 637.0482, % 88650 | (3788296 232.3745) | 7)) | 2005
26,8600 77 754 721.3634 8.7956 | (4 108 542 725.9084, 2006
25.8587 217 170 631.2988, 81923 | (7 385 471 723.4476) 2007
23,8203 (560 838 999.9751) 7.7503 | (13 125 040 321.0198) 2008
26.2366 (355 199 028.1805) 8.0571 | (11 062 913 455.2134, 2009
27,5894 (109 315 6465889 84172 (10 050 254 241.3154, 2010
28,1118 127 194 7545159 8.0899 | (14 218 964 387.6933) 2011
29,6620 (959 806 732.5197, 8.6284 | (15 001 158 963.4231, 2012
30.0682 (816 323 567.7560) 8.4055 | (15 452 620 308.1316) 2013
302725 (1 109 653 976.3812, 8.4063 [ (13 768 364 203.0382) 2014
324672 (1 446 245 527.7942, 97643 | (7 687 596 653.1139) 2015
35.2371 (987 657 4831641, 9.8075 | (10 493 907 723.6809) 2016
35,7944 (932 428 120.0411, 9.6920 | (10 476 372 265.7862) 2017
356775 (1 270 026 344.3347, 93861 | (12 406 217 7049041, 2018
36.6908 (799 611 240.4199y 9.6171 | (10 904 145 804.3003) 2019

61



Gadall daild

final g o) kel Sl <1 03 loveld

Syl
Sl ¥ 1 Slnd) Oyl
oot dhest Juis | (Trade balancey | Jodt | otgd
rate ) Se¥ el
exchange
0.8783 (866 136 3636364, 1990
0.9246 (647 826 086.9565) 1991
0.8844| (1073 948 439.6201, 1992
1.0037] (1 098 635 050.3138) 1993
10116 (459 568 999.6046) 1994
0.9458 (704 240 2453209, 1995
0.9734 (294 123 690.1582, 1996
1.1059 (471 471 199.9277, 1997
11387 (640 994 116.0973) 1998
11862 (446 720 6204687, 1999
1.3707 (722 039 833.6616) 2000
14387 (864 669 493,2926) 2001
14217 (873 039 319.1250, 2002
1.2885 (939 774 932.0916) 2003
1.2455 (781 4532316339 | 3y | 2004
1.2974 (124 788 037.6137) 2) 2005
13310 (647 633 358.3772) 2006
1.2814 (740 518 183.2371, 2007
12321 (1 362 876 389.9034) 2008
13503 (1 276 383 025.9942, 2009
14314 (2270 783 847.9810y 2010
1.4078] (3 420 017 0478761, 2011
1.5619] (4 251 552 596.1969) 2012
1.6247] (4 401 612 6054041, 2013
1.6977] (5 228 897 920.7163) 2014
19616 (4 726 855 628.0587) 2015
21480 (4 485 986 964.6183) 2016
2.4194| (5002 273 290.8986) 2017
26469 (5 232 498 394.3481, 2018
2.9344( (4 217 795 801.5267, 2019
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Sample: 1990 201
Mean

Median

Maximum

Minimum
Std. Dewv.
Skewness
Kurtosis

Jarque-Bera
Probability

Sum
Sum Sq. Dev.

TRADE_BALANCE

5. 56E+08
-5.91E+08S
3.79E+10
-=227E+10
9. 69E+09
1.291264
5. 4049232

114 1435
0.000000

8.234E+10
1. 40E+22

150

RATE_EXCHANGE

20.83515
8711213
1393536
0280728
28 57685
1.704887
5027699

98.263228
0.000000

3125272
121678.8

150

Observations

Eviews 10 Glrpu ds by dl) Sast 0 izl

gl B (53l O jrald Bdmgl) i it 14 0 ool

xtcips Tradebalance, maxlags (3) bglags (3)
Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for Tr
> adebalance
Deterministics chosen: constant
Dynamics: lags criterion decision General to Particular based on F joint test
HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -1.306 N,T = (5,30)
10% 5% 1%
Critical values at =212 ~2.25 -2.51
xtcips Tradebalance, maxlags(3) bglags (3) noc
Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for Tr
> adebalance
Deterministics chosen: no constant nor trend
Dynamics: lags criterion decision General to Particular based on F joint test
HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -0.624 N, T = (5,30)
10% 5% 1%
Critical values at -1.49 -1.61 -1.85
xtcips Tradebalance, maxlags(3) bglags (3) trend
Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for Tr
> adebalance
Deterministics chosen: constant & trend
Dynamics: lags criterion decision General to Particular based on F joint test
HO (homogeneous non-stationary): bi = 0 for all i
CIPS = -2.660 N,T = (5,30)
10% 5% 1%
Critical values at -2.76 -2.94 -3.3
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d.Tradebalance, maxlags(3) bglags(3)

aran Panel Unit Root Test with cro —sectional and first difference mean included for D.Trad

chosen: constant

re
Deterministic

Dynamics: lags criterion decision General to Particular based on F joint test

Tndividual ti were truncated during the aggregation proc
HO (homogeneocus non-stationary): bi = 0 for al1 i

cIps* = -5.490 N,

= (5,29)

10%

at -2.2 -2.22 -2.44

. Xtcips d.Tradebalance, maxlags (3) bglags (3) noc

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for D.Tra
Deterministi chosen: mno constant nor trend

-

Dynamics: lag riterion decision General to Particular based on F joint test

Individual ti were truncated during the aggregation proces

HO (homogeneous non-stationary): bi = 0 for all i

CIPSW™ ~-5.429 N, T (5,29)
10% 5%
Critical values at -1.48 -1.61 —-1.84

. xtcips d.Tradebalance, maxlags (3) bglags(3) trend

tional and first difference mean included for D.Trxa

FPas

1ran Panel Unit Root Test with cross
Deterministi

chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test

Individual ti were truncated during the aggregation proce

HO (homogeneous non-stationary) : bi = 0 for all i

CIPS* = —-4.875

N, T = (5,29)

Sgmadl 22l jand bumgl g Jlal 13 W3y 3o

~hange, maxlags (3) bglags (3)

. xtcips rateex

Pesaran Panel Unit Root Test with cross-sectional and first difference mean included for rateex

Deterministics chosen: constant

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i

CIPS = -1.457 N, T = (5,30)
10% 5% 1%
Critical values at =212 =225 -2 51

. Xtcips rateexchange, maxlags(3) bglags (3) noc

Pesaran Panel Unit Root Test with cross—-sectional and first difference mean included for rateex
Deterministics chosen: no constant nor tren

Dynamic lac criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i

cCIPS -1.406 iy D! (5,30)

10% S% 1%

Critical wvalue at —-1.49 -1.61 —-1.85

. xtcips rateexchange, maxlags(3) bglags (3) trend

difference mean included for rateexy

—-sectional and firs

Pesaran Panel Unit Root Test with cro
Determini chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test

Individual ti were truncated during the aggregation proc

HO (homogeneous non-stationary): bi = 0 for all i

cIp - -1.341 N, T = (5,30)

Critical values at -2.67 -2.82 -3.1

Stata 15 Olrpe o cly el 31481 (0 szl
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. xtcips d.rateexchange, maxlags (3) bglags (3)

Pesaran Panel Unit Root Test with cross—-sectional and first difference mean included for D.rate
Deterministics chosen: constant

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i

Critical values at -2.312 -2.25 -2.51

. Xtcips d.rateexchange, maxlags (3) bglags (3) noc

Pesaran Panel Unit Root Test with cross—sectional and first difference mean included for D.rate
Deterministics chosen: no constant nor trend

Dynami : lags criterion decision General to Particular based on F joint test
HO (homogeneous non-stationary): bi = 0 for all i

CIpPs = -3.911 N,T = (5,29)

Critical values at

. xtcips d.rateexchange, maxlags(3) bglags(3) trend

Pesaran Panel Unit Root Test with cross—-sectional and first difference mean included for D.rateq
Deterministics chosen: constant & trend

Dynamics: lags criterion decision General to Particular based on F joint test

HO (homogeneous non-stationary): bi = 0 for all i

CIPS = -4.290 N, T = (5,29)

Critical values at -2.76 -2.94 -3:.3

Stata 15 Clrps o sly el Slusl e gzl

ARDL 350 Jaddl gl Slrys gt @il 15 (3 3lowal)

ARDL (1, 1) ey e ion
Sample: 1 9:94 = 2019 Numl e x of obs 26
E( 3, 22) 26.97
Prob > F 0.0000
R-sgquared 0.7862
AdYd R-squared 0.7571
Log likelihood —-625.97884 Root MSE 7 .519e+09
Tradebalance Coef. std. Err. t P>t | [95% Conf. Interval]
Tradebalance
L. .5138635 .1289126 3.99 0.001 .2465151 .781212
rateexchange
-y —1.29e+09 3.21le+08 -4 .04 0.001 —1.96e+09 —6.29e+08
L1. 1.11le+09 2.9le+08 3.81 0.001 5.06e+08 1.71le+09
cons 2.06e+10 7.52e+09 2.7 0.012 5.05e+09 3.62e+10
e (lags) (1, 2]
Tradebalance rateexchange
1 i kS
ARDL (1, 0) regression
Sample: 19:94 = 20L9 Numb e r of obs 26
F ( 2, 23) 6.04
Prob > F 0.0078
R-sgquarecd = 0.3444
Adj R-sguared 0.2874
Log likelihood ~635.0999 Root MSE 1.044e+10
Tradebalance Coef . sStd. Erxrr. t P>t [95% Conf. Interval]
Tradebalance
Ll . .5391889 .1725301 3.13 0.005 .1822831 .8960947
rateexchange 3.85e+09 5.39e+09 0.71 0.4a82 —7.30e+09 1.50e+10
cons ~3.94e+08 5.83e+09 -0.07 0.947 ~1.25e+10 1.17e+10

e(lags) (1, 2]
Tradebalance rateexchange
r
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ARDL (1, 2) regression
Sample: 1994 2019 Number of obs 26
B a, 21) 47 .63
Preb > ¥ 0.000O0
R—sguared = 0.9007
Adj R-sguared 5 0o.8818
Log likelihood = —-588.20905 Root MSE = 1.800e+09
Tradebalance Coef. std. Erxr. = P>t [95% Conf. Intervall
Tradebalance
Ll. .8899886 .0835599 10.65 0.00O0 .7162163 1.063761
rateexchange
i, 2.73e+09 7.09e+08 3.85 0.001 1.26e+09 4.21le+09
Tal. o —2.78e+09 1.03e+09 —-2.70 0.013 —4.92e+09 —6.39%9e+08
L2. 1.04e+09 6.94e+08 1.50 0.149 —4.05e+08 2.48e+09
_cons —1.02e+10 5.29e+09 -1.93 0.068 —2.12e+10 8.1l7e+08
e(lags)[1,2]
Tradebalance rateexchange
31} 1 2
ARDL (1, 0) regression
Sample: 1994 2019 Number of obs = 26
B 2., 23) = i18.311
Prob > 'F — 0.0000O0
R—sguared = 0.6117
Adj R-—sguared = 0.5779
Log likelihood = —-545.02872 Root MSE — 3.268e+08
Tradebalance Coef. sStd. Err. T P>t [95 Conf. Interwval]
Tradebalance
L1l. .2500632 .2120168 I.18 0...250 —-.1885269 .6886533
rateexchange —4.12e+07 1.55e+07 —-2.65 0.014 -7 .33e+07 —-9010259
_cons 7.31le+08 3.45e+08 2.12 0.045 1.67e+07 1.44e+09
e(lags) [1,2]
Tradebalance rateexchange
S =d a B o
ARDL(1,0) regression
Sample: 1994 - 2019 Number of obs = 26
F( 2 23) = 140.78
Prob > F = 0.0000
R-squared = 0.9245
Adj R-squared = 0.9179
Log likelihood = -558.15632 Root MSE = 5.415e+08
Tradebalance Coef. Std. Baw, & P>t [95% Conf. Interval]
Tradebalance
Ll 1.062048 .1160228 9.15 0.000 .8220369 1.30206
rateexchange 3.38e+08 4.22e+08 0.80 0.431 -5.35e+08 1.21e+09
_cons -5.09e+08 4.69e+08 -1.09 0.288 -1.48e+09 4.60e+08

e(lags) [1,2]
Tradebalance rateexchange
rl: 1 (o]

Stata 15 Clrpus Josly el Slust e szl
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MG §yide il 19 B ol

Mean Group Estimation:

(Estimate results saved as mg)

Error Correction Form

D.
Tradebalance Coef. Std. Err. z P>|z]| [95% Conf. Interval]
ect
rateexchange 2.90e+09 2.25e+09 1.29 90.198 -1.51e+09 7 .31e+09
SR

ect -.3059348 .1299576 -2.35 ©.019 -.5606471 -.0512226
rateexchange

D1. -1.48e+09 2.04e+09 -0.73 0.468 -5.48e+09 2.52e+09

_cons 8.95e+08 2.84e+09 0.31 9.753 -4.68e+09 6.47e+09

Stata 15 clrpes Je sy ol sl e yiadd!

DFE éydis 75w 110 o3 glowad)

Dynamic Fixed Effects Regression:

(Estimate results saved as DFE)

Estimated Error Correction Form

Coef. Std. Err. z P>|z]| [95% Conf. Interval]
ect
rateexchange -1.95e+08 1.08e+08 -1.80 0.071 -4.07e+08 1.70e+07
SR
ect -.3642658 .0592424 -6.15 9.000 -.4803787 -.2481528
rateexchange
D1. -8.74e+08 1.94e+08 -4.50 0.000 -1.26e+09 -4.94e+08
_cons 2.51e+09 1.03e+09 2.44 0.015 4.95e+08 4.52e+09

Stata Clrpee Js sly ol ! S1asl e yiadd!
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Pooled Mean Group Regression
(Estimate results saved as PMG)

Panel Variable (i):

Cross

Time Variable (t): Years

Number of obs

Number of groups =

Obs per group:

Log Likelihood

min =
avg =
max =

-3292.166

145
5

29
29.0
29

D.
Tradebalance Coef. Std. Err. z P>|z]| [95% Conf. Intervall]
ect
rateexchange -4 .64e+07 1.05e+0907 -4.40 ©.000 -6.70e+07 -2.57e+07
Cross_1
ect -.3564625 .l1l991066 -3.27 ©.001 -.5703075 -.1426176
rateexchange
D1. -9.31e+0O08 2.71e+08 -3.43 ©.001 -1.46e+09 -4 .00e+08
_cons 6.20e+09 2.15e+09 2.88 ©.004 1.98e+09 1.04e+10
Cross_2
ect -.4303215 .1495785 -2.88 ©.004 -.72349 -.137153
rateexchange
D1. -7 .49e+09 - - - - -
__cons 3.32e+09 2.02e+09 1.64 ©.101 -6.50e+08 7 .28e+09
Cross_3
ect -.0417068 .0620322 -0.67 ©.501 -.1632877 .979874
rateexchange
D1. 2.06e+09 5.70e+08 3.61 ©.000 9.39e+08 3.17e+09
_cons -6.51le+08 4.67e+08 -1.40 ©.163 -1.57e+09 2.63e+08
Cross_4
ect -.6409237 .172246 -3.72 ©.000 -.9785196 -.3033278
rateexchange
D1. 3.05e+07 4.24e+07 .72 ©.472 -5.26e+07 1.14e+08
_cons 4 .33e+08 2.20e+08 1.97 ©.049 1221347 8.65e+08
Cross_5
ect .9427698 .0721522 ©.59 ©.553 - .098646 .1841856
rateexchange
D1. 1.39e+09 1.17e+09 1.19 0.233 -8.94e+08 3.68e+09
_cons -1.38e+08 1.30e+08 -1.06 ©.290 -3.92e+08 1.17e+08

Stata olrpee Js sby Wl s1asl e piaall
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