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Liberalization of foreign trade and inflation of North African countries :
Causality analysis of the vector error correction model(Panel Vecm)
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Abstract :

This study aims to test the effect of foreign trade liberalization policy on inflation in North
African countries from 1990 to 2019, by addressing the theoretical framework for trade liberalization
and inflation, reviewing previous scientific studies, and then testing the Granger Causality on the basis
of a correction model The error panel Vecm, so that the study concluded that there is a positive
relationship in the long and short term between trade liberalization and inflation in North African
countries, that is, an increase in the index of trade openness leads to higher inflation rates in North
African countries, and this negates the hypothesis (Romer 1993) that there is a link Negative between
inflation and trade openness.
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Clgmie Yt oW ish e Lisl oz L « (Wald, 1943) Wald jLexY y? aglas| dlasaal
ASECT,_j o e aH ilns
Panel data unit root tests: su=# yr jlest pils —1-2
oty PANEl ULt sam s et o Y0¥ ¢ panel Veem Bl bl lat momass £356 05 4
byl e Jal) ety e U Sl L ol s Gl o B e WSS ey e i) £
a5, o(tests root unit panel ) bt cbld sam i i ety Lot 3,500 o LYl e e s
.is, Breitung t-stat,l=!, « (levin, chein-fu, & chai-shang, 2002) e lew oo Ll
the Ll Ly et a5y LS (kyung , m, & youngcheol, 2003) e s & ziw ol jLas!
3o N e oLt Gasy ((in, 2001) Fisher-phillips-peron(Fisher-pp) e, fisher-ADF
Ky T,i'z;(¢ (unit series time tests root) s & iwd fudtad sasJ Lis e ylest e BU UL
540 Ao el S last e B3 ST il 1) 54 sl oW dlae gy bzl L all el s
spae IS e S L 30> ) jde el L VI dany Lad 545 L ey (JOhn & Olumuyiwa S, 2006)
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Panel data unit root tests su> gt ydr et 101 J s

Variables < il R
I et Sl @ Lty
(1st difference)l(1) (Level)I(0)
LM | OPEN | PPP | INF LM | OPEN | PPP | INF

No trend and intercept(None)

51668 | -8.1371 | -8.250 | -9.161 | 2.3701 | 05293 | -0.814 | -3.035 LLC
(0.000) (0.000) | (0.000) | (0.000) | (0.9911) | (0.7017) | (0.2077) | (0.0004)

41114 69.555 | 70.517 | 79.395 | 1.7632 | 4.1371 | 54790 | 22.9001 | Fisher-
(0.000) (0.000) | (0.000) | (0.000) | (0.9874) | (0.8445) | (0.7054) | (0.0035) ADF

67.3350 | 102.833 | 89.450 | 146.336 | 1.81930 | 2.7855 | 6.8791 | 16.3481 | Fisher-PP
(0.000) (0.000) | (0.000) | (0.000) | (0.9861 | (0.9471) | (0.5497) | (0.0377)

With intercept only(Individual intercept)

27567 | -6.2927 | -6.308 | -4560 | -0.3946 | 0.3316 | 0.0495 | -2.5608 LLC
(0.0029 | (0.000) | (0.000) | (0.000) | (0.3466 | (0.3701) | (0.5198) | (0.0052)
-3.5213 6.022 | -6.0008 | -6.857 | 0.84637 | 0.1948 | -0.2649 | -1.9539 IPS

(0.0002) | (0.000) | (0.000) | (0.000) | (0.8013 | (0.5773) | (0.3955) | (0.0254)

27.4536 | 48.4221 | 48.466 | 55860 | 56965 | 6.2797 | 8.40110 | 15.911 Fisher-
(0.0006) | (0.000) | (0.000) | (0.000) | (0.6812) | (0.6159) | (0.3953) | (0.0437) ADF

57.3326 | 88.1427 | 62.331 | 101.363 | 3.8925 | 5.1156 | 6.79496 | 13.0590 | Fisher-PP
(0.000) (0.000) | (0.000) | (0.000) | (0.8667) | (0.7451) | (0.5589) | (0.1098)

With intercept and trend(Individual intercept and trend)

-2.599 57165 | -5559 | -3.648 | 0.4156 | -0.2348 | 0.7830 | -1.8230 LLC
(0.004) (0.000) | (0.000) | (0.0001) | (0.6612 | (0.4072) | (0.783) | (0.0341)

28172 | -5.7762 | -34.886 | -4.780 | -0.4637 | -0.6515 | -1.655 | 0.5932 | Breitung t-
(0.0024) | (0.000) | (0.000) | (0.000) | (0.3214 | (0.2573) | (0.0489) | (0.7235) stat

22340 | 51024 | -4.688 | -7.0003 | -0.0558 | -0.0069 | 0.0434 | -0.3024 IPS
(0.012) (0.000) | (0.000) | (0.000) | 0.4777 | (0.4972) | (0.517) | (0.3812)

17.0075 | 38.145 | 35206 | 53.007 | 9.3612 | 8.3235 | 5921 | 7.2234 Fisher-
(0.0219) | (0.000) | (0.000) | (0.000) | (0.3127) | (0.4025) | (0.656) | (0.5127) ADF

449962 | 180.740 | 47.3081 | 32659 | 21.3044 | 10.9754 | 7.543 | 8.9728 | Fisher-PP
(0.000) (0.000) | (0.000) | (0.000) | (0.0064 | (0.2031) | (0.479) | (0.3446)

905 3y yiall (6 sen dis Al 20l (1)

EVIEWS10 tamVi mals ol ity ot Ul shie] oo 2 ool
Juazat Panel data unit root tests i i leSbadl 4yl axad LY odlel J gt (3 G i) m
ye intercept L abt s, 5 (i) « None sldl 5 abs op (i) st 3 2080, S asld) o Les
Jams INF S pindd e 1 LSl s OF W el WS e iNtercept and trend sl abs s o 0 (i
@il 2 gl 1My sl - V) 5 50 OPEN &1 il 3,08 ol jms Gs PPy el 3l JU Jpall oeiad)

sy g el Bes b e 610903 & el 5 g e LEVEI(0) (5 pndl 38 e 8 Sl AR S5U s RS

58




(panel vecm)azxd) s moeai 25 sod demmed) b 1l 31 S8 J g o5eiadl g or j3-1 8yl £

&l 05 1 pall (s s e (Lst difference) (1) (JsY1 oladly LY by all o ) any Sy a5l i
oV B ) e WS ol el e OF Gl s ) i s sy oy AL Abald) s ) Ly el B 3 25
1)

:Panel cross-sectional residual dependence sl ¢ Loyl pus slest pdli—2-2

& sV e sl (g ol dagll ol bt us scross-sectional residual dependence L e
e b 3 is= panel data iekall Lol sl culd Granger causality tests d.di aul s
Jadh e Sy olb s 3 end ol deaall S peadd L S Sl sy g Lod all J g ISS
2 5§ el o aey lasl Bas sl e 5y p el ey Bl ey (LR 8 W Js) s 2
Lagrange St Jgb 0Ty Al Bl Z33 Aol Rabl Olpene G Bed) 0 Rl
Cross-) s 31 sas 0,5 13 L dl= 3 1is, 1980(Breusch and Pagan — multiplier approach

(Badi & Qu Feng, asbjiadall 5, T — 00 gz pé dnsh o zall sae 4 5,02(N) (sectional

. 2012)
LMy, = Tz z N ¢ )

i=1 j=i+1
1980¢ Breusch and Pagan JL=| 5y (n — 1)/2 44 i s we y2 LR B ARy

il sas 3 M 00 gz k6 ((CrOSs-sectional s s¥1 sae il 13 b a3 b ¢ LM Test
(302 T dssh

LS Lol i adle o5, Breusch-Pagan LM Test —J imas 25 (PESARAN, 2004)- 5!
Pk

LM, = n(n—l z z (TpZ—1) | (4)

i=1 j=i+1
Al 2358 Bl 3 &5 ¢ (Pesaran, Aman, & Yamagata, 2008) 13 s - sl gl LW e Ll
PUY’s LM <l ,Ladi,T = 00 jn = 00 0,55 duilnze palt panel data abazll ae il jusie

n-1 n ~
PUY's,, = |——— z z (T = K056 = bri (5)
LM nn—1) L Ly ore)
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cross-sectional ) Lls i s 5 paad AWl (paadyi ol 2o 4 Las CSD sl (02) J it sils m
Breusch- i el o S0 adl¥1 ol Of (sl dnadl (s 315 S o el (3 (residual dependence
05 4 yall (s 520 o 81 Pesaran CD s Pesaran scaled LM Pagan LM

Panel cross-sectional residual dependence stz :(02) J gus

Variables Test Statistic d.f. Prob.
INF/PPP Breusch-Pagan LM 21.55272 6 *0.0015
OPEN/LM Pesaran scaled LM 4.489683 *0.0000
Pesaran CD 4.043849 *0.0001

205 2 pial) (6 s diw Blaz Y1 At 1 (%)

EVIeWS10 slar ¥ sili il o slazels Ll shsd o 2 yokaald

(Ist oV Joladt we 5 mue PANEL DATA UL dabdll das ) Ladladl ma 0 a5 ey
O b WG 5 oy o il L0 A 8 gl (3 Uspa by Y1 as e alelSae W T difference)
8l Vo B U 8yl el s ge ity el o gl dgh L5515 Be 3 gy (8T Rl ) O e
2019 1 111990

:Panel cointegration test)s 4 Js& ;=1 gt -3-2

2 Sl cp gl b O3l Bdle Sua S 13 L s panel data bl LSS el et 6 o
oAl sas Susy panel Granger causality test [l dosl zul s ool sds 55 55y .5 aad)
(kao, = , (Pedroni, 2004) L=t e S panel data bl & zall LS [lesY 5 ke a0
5 e LV s SS, Pedroni el Je bs e O, (JOhansen, 2000) Lt 5 1999)

AW 23 el IS e Lyl Y B 3

m
Vie = a; + BjiXjie + 8it + Uit vv ev s (6)
SEYs &2l BV e 8y« 1(D) i;jyx o) e Wl lpadl 0,5 e Jles Y e o sa G
LI e iy
il & el LIS e GLad (paally & il 45 4 o F
Hy:p;=1 forall i=1.......N
:(Pedroni P. , 1999) ¢ ;S5 (6 75 el JadV) 315 pams Ol
éit = Vi€it—1+ fig o vve v (7)
o
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K;j

A __aa A A Ak
€t =Vi€it—1 T z ViklDéir—p + ¢ e (8)
k=1

Bl olilarl tobs L da )l ccsbian] Ga 5,5 ClilamYl o e ot U PedrOni Lt i,
Panel rho- « Panel v-Statistic : ¢ altdll, Josldl andl Lol lde sla oiy(Panel Statistics)
cllaxl Lol aadl el chlaxYiy, Panel ADF-Statistice Panel pp-Statistic « Statistic
« Group pp- Statistice Group rho- Statistic: ¢ alsli, o i L=t ,f Group Statistics
op 8 padl LS wble s saall B 5 Jlaxt el e OLs cue a2 WS ,GroupADF-  Statistic

t b WS 0SS a2l WLl e 6 Logis DTy skl sl e ol il
t LY s pameld Al s i
H, (Panel Statistics):p; < 1, foralli=1........ N.
DAL A pamedd o) o 2
H,(Group Statistic):p; = p < 1,foralli=1.......N
iyl 05l y e dla S3lS 15 L Lasd panel data Sl bSS el wils ms (03 JRACIRSERESRP
OPEN &l il 5302l Jobs e Lews 58 PPP b 3l I8 Jll aoead) Jime INF il ol padll sl

Sl el Gyl B3 oW e kST il gl e e My el plaY g

: (2004)Pedroni
Panel cointegration tests zal j»&& jLz4(03y J sudd
Pedroni Alnf Appp Aopen ALm
(1999, Panel v-Statistic | Statistic -0.1452 -2.1578 -2.4566 -1.2726
2004) Prob (0.5577) (0.9845) (0.9930) | (0.8984)
W-Stat -2.1946 -2.7199 -2.4910 -2.4836
Prob (0.9859) (0.9967) (0.9936) | (0.9935)
Panel rho- Statistic -3.6028 -1.9832 -1.7795 -1.3764
Statistic Prob (0.0002)* | (0.029)* | (0.037)* | (0.0843)
W-Stat -3.4223 -1.8901 -1.6597 -1.6245
Prob (0.0003)* (0.029)* (0.048)* | (0.0521)
Panel PP- Statistic 7.5504 -5.7142 -7.2877 -3.6824
Statistic Prob (0.0000)* | (0.000)* (0.000)* | (0.000)*
W-Stat -10.5661 -5.5020 -7.1095 -3.9181
Prob (0.0000)* | (0.000)* | (0.000)* | (0.000)*
Panel ADF- Statistic -2.9063 -3.1292 -3.4844 -0.1480
Statistic Prob (0.0001)* | (0.000)* | (0.000)* | (0.5588)
W-Stat -4.6664 -4.0681 -3.7646 0.3940
Prob (0.0000)* | (0.000)* (0.000)* | (0.6532)
Group rho- Statistic -3.2228 -1.0609 -0.7196 -0.6885
Statistic Prob (0.0006)* | (0.1444) (0.2267) | (0.2456)
Group PP- Statistic -13.193 -5.3426 -7.2135 -3.3696
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Statistic Prob (0.000)* (0.000)* (0.000) (0.000)*
Group ADF- Statistic -4.2296 -2.5577 -3.1798 0.8006

Statistic Prob (0.0000)* (0.005)* (0.000) (0.7883)

Cointegrated or Not Yes Yes Yes No

965 & yall (5 grams i aflez V1 el (%)

EVieWS10 sl soali ol e slaseVU Gl sloe) oyl

WS St sl F ) il Janad) el G gl b 455 8 5y oS i WSS 5y O
< paze el 3L 1M open «ppp ¢ inf i padd oo S e dn, Y ¥anl panel data bl & 2l
Sy LoV e oVl a2 o Pedroni (2004) el plisead ¢ Gl s ey i ¢ 2V 5 s
e il e Bl 4 e LIS BYe b il L ¢ 2Vl dnl o ST OpeN ppp ¢ inf L
Bob b g2 5 oamey Y05 o Bl W Rl Y a8 o LV clslas] REl wesy Lty Ll sl
panel el ~oeas =358 clisernd WS adey K05 & gall (5 gias die S zin ST 30 5 e Al paal
.vecm

Y Sl ab aneS” LM e 5y a3 Usleald Pedroni — & zadl WSl el s e L
3oy pday ANy ol Bs 3 Las (6 205 e ST Sl Lnad 38 o lelam Y BLel 6l S s
Gl e i3l 5 BN e Yl 0580 LS aney D05 4 pall (s e ST dle ol padl cp 8 zie LSS
panel veem Uati wovuss 7558 sl LiSa Y &L o Gy ¢ byl

Panel Vector Error Correction s moeas g3 pis olol Jo dndl jlos) pils —4-2

Granger Causality Test
(Granger, &Sluidl #3ldl iols s Panel Datd Ul duedl Lol doldl GlsYl (3 mi g 58 LS

sin b el el o 8 xia JalSS sy pde me Bl ki e ALy 8 s ) OS5 Leie il (1980)
<813 L w3 L Panel VAR 3¢ ol Granger Causality Test i el ol o1 Sa aiL
panel 3¢ s LSos Lol W1 (3 S mae WIS sy e Byl el e Al 8 At ol il
T35 pm QUL e Pedroni g« gbl bobin, @l dhsby 8 dodl B3 LY VECT
S plasaab lag (2) ) ol W sae wad 4o Granger dee LY Sl panel vecm

reb b s U sty Schwarz
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Panel Vector Error Correction Granger Causality Test

Dependent Direction of causality/explanatory variables Diagnostic
variable tests: Serial
correlation

Short run Long run LM-test

x?statistics (p-value) coefficient (p-value)

(t-statistics)
Ainf Appp Aopen Alm ECT

Ainf - 2.6193 15.0229 0.0671 -0.2970 19.4776

(0.2699) (0.0005)* (0.9670) (0.0000)* (0.2450)

Appp 1.0696 - 4.835 0.1177 -0.0361 19.4776

(0.5858) (0.0891)** (0.0428)* (0.0422)* (0.2450)

Aopen 8.4708 4.8278 - 9.2016 -1.0429 19.4776

(0.0145)* (0.0895)** (0.0100)* (0.0000)* (0.2450)

38 Jsbi(h paidll) AU iy el Al el o Y Al by el B
tk bt (hy Wl gl g Al (sl - i) i 2)

i s %010 965 eyt 5 e () ()

EVIEWS10 lam¥i seli ol 2 s sluzeWl G Ul slats] e 2yl
Dyl s fAE =52

Panel Vector Error Correction et moeas 34 pus el Jo Gudl Lol s D o

: ool Jakt (3 o My Granger Causality Test

A

e Ju bling 0.297 5l Liad Dgimey a0l (055 2o ol JECT Ll s 2 ks of v/

Lyl Clpree a3 Y pas gl 3w ol al o any cwlprdl o Y Al b B
A5 O Ao gkl Y1 @ Ol ey Z3sedl Sp el WY (PPPL,OPEN, LM)
L 5%29.7

&I

ZStatistics Lol Je el oo (oW 358 80 il oy% Uy Wald el piy LSV

glas Y peed Lol WV Ligrad caly o (PPP,IMY om0 SO 2l B jine 6 5l

doew B

oS LT IRCE VTR W

e e e s 3 sl o G Je (0.2699 , 0.967)
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