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Abstract:

This research studies the relationship between the Consumer Price Index (CPI) and
macroeconomic policy variables in North African countries during the period 2001-2020. The
study builds on the theoretical foundations and research gaps of previous studies, as well as
the reality of these variables in the economies of the selected sample. It also examines the
stability and cointegration relationship between inflation rates resulting from consumer prices
paid annually and each of government spending, broad money supply as a percentage of GDP,
and the official exchange rate. The study employs various standard econometric methods for

cointegration, causality, and estimation, including CS-ARDL and MM-QR.

The first approach explains the long-term relationship obtained and how it is
achieved based on the short-term results. The second approach shows the priority of the
expenditure policy over other policies, which is consistent with the results of the first study




sl

that focused on Algeria, where inflation rates were controlled during the implementation of an

expansionary expenditure policy mainly embodied in development programs. It was also
found that there are different types of demand-pull inflation, monetary inflation, and imported
inflation, which was confirmed by studying the Consumer Price Index with oil prices, money

supply, and exchange rates in Algeria using multiple linear regression.

Keywords: Consumer Price Index (CPI), Government Spending, Official Exchange Rate,
CS-ARDL, MM-QR
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Test for Equality of Means of CPI

Categorized by values of D1

Sample : 2001 2020

Included observations : 20

Method Df Value Probability
Anova F-test (3,16) 67.93665 0.0000
Welch F-test* (3,8.6955) 69.80642 0.0000

*Test allows for unequal cell variances
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Analysis of Variance

Source of Variation Df SumofSq. | Mean Sq.
Between 3 13434.93 4478.311
Within 16 1054.703 65.91892

Total 19 14489.64 762.6124

Category Statistics

Std. Err.

D1 Count Mean Std. Dev. of Mean
1 4 76.55395 3.301420 1.650710
2 5 87.91835 5.804994 2.596072
3 5 111.3628 8.828260 3.948118
4 6 143.1348 10.72809 4.379726
All 20 108.0715 27.61544 6.175000
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Test for Equality of Means of CPI

Categorized by values of D2

Sample : 2001 2020

Included observations : 20
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Method df Value Probability
Anova F-test (4,15) 47.37092 0.0000
Welch F-test* (4,5.70216) | 259.5783 0.0000

*Test allows for unequal cell variances
Analysis of Variance
Source of Variation df SumofSq. | Mean Sq.
Between 4 13426.74 3356.685
Within 15 1062.894 70.85962
Total 19 14489.64 762.6124
Category Statistics
Std. Err.
D2 Count Mean Std. Dev. Of Mean
1 3 75.16850 2.198228 1.269147
2 4 83.26283 2.663326 1.331663
3 6 103.8525 10.23987 4.180409
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4 5 134.6759 11.19145 5.004967
5 2 153.1895 2.584887 1.827791
All 20 108.0715 2761544 | 6.175000
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2714000 66.025 2006
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1715400 98.6 2008
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1577730 99.615 2014
1722940 52.821 2015
1682550 44.206 2016
2126987 54.204 2017
2349694 71.166 2018
2518488 64.516 2019
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gdp year
1.07E+13 2001
1.14E+13 2002
1.22E+13 2003
1.27E+13 2004
1.34E+13 2005
1.37E+13 2006
1.41E+13 2007
1.45E+13 2008
1.47E+13 2009
1.52E+13 2010
1.57E+13 2011
1.62E+13 2012
1.67E+13 2013
1.73E+13 2014
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1.9E+13 2018
1.91E+13 2019
1.82E+13 2020

Jsadl il Sl e slere¥l Gl slael o :yuall

(2020-2001) 8l i3zl § aliedl Il bl ol glas iy :(0) 9pd,y JSI

2.0E+13

1.8E+13

1.6E+13

1.4E+13

1.2E+13

1.0E+13
02 04

06

GDP

08 10 12 14 16 18

20

Eviews12 zaliy Giloyies e sleie¥l Sl slael o tysall




Ao | iy Jilad) g lal pdipe E3AS Bwold Aualys 1 JLIN Jundl]
(2020-2001) 55l basydl Jlods Joo 3 28I &olars Y]
(2020-2001) 578l yil3adl 3 apuaudl alaSIly & puall slaud oo JS il shas Jiay :(24) o8, Jouzd!

M2 EXCH year
56.8489532071246 77.2150208333333 2001
62.7242262270903 79.6819 2002
62.8190759704331 77.394975 2003
59.2653125284495 72.06065 2004
53.8277075243818 73.2763083333333 2005
57.2839391519446 72.6466166666667 2006
64.0936670994433 69.2924 2007
62.9858222705766 64.5828 2008
73.1608789388908 72.6474166666667 2009
69.054716014945 74.3859833333333 2010
68.061596191194 72.9378833333333 2011
67.9543981935764 77.5359666666667 2012
71.7297314261434 79.3684 2013
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82.0006515857672 100.691433333333 2015
78.8843691422156 109.443066666667 2016
79.3287484607015 110.973016666667 2017
81.578409253262 116.593791666667 2018
80.5357664800631 119.353558333333 2019
96.4980393785762 126.7768 2020
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ROIL POIL M2 GDP EXCH CPI
1747260. 65.62870 70.39727 1.55E+13 86.37185 108.0715 Mean
1649225. 63.33950 68.55816 1.55E+13 77.46547 102.2621 Median
2714000. 112.8970 96.49804 1.91E+13 126.7768 155.0173 Maximum
342904.0 24.71800 53.82771 1.07E+13 64.58280 73.41484 Minimum
584266.5 28.88632 10.91238 2.65E+12 19.45275 27.61544 Std. Dev.
-0.213713 0.281529 0.481780 -0.182920 0.929514 0.364411 Skewness
3.174069 1.941595 2.702766 1.849135 2.284884 1.749666 Kurtosis
0.177495 1197714 0.847330 1.215276 3.306145 1.745431 Jarque-Bera
0.915077 0.549439 0.654643 0.544636 0.191461 0.417815 Probability
34945192 1312.574 1407.945 3.10E+14 1727.437 2161.430 Sum
6.49E+12 15853.97 2262.521 1.33E+26 7189.782 14489.64 Sum Sq. Dev.

20 20 20 20 20 20 Observations
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ROIL POIL M2 GDP EXCH CPI
0.282372199328|0.1835401525/0.9157618209|0.963078827|0.882724918
0333 342507 626002 5224498 3891581 1 CPI
0.152279833220|0.2747677543/0.8300047540(0.759715456 0.882724918
133 446244 074522 2213854 1 3891581 EXCH
0.406144550475|0.3456979598/0.8544791277 0.759715456|0.963078827
4718 592896 154816 1 2213854 5224498 GDP
0.073292735742|0.0607699248 0.854479127|0.830004754/0.915761820
89834 2411155 1 7154816 0074522 9626002 M2
0.276770426862 0.0607699248|0.345697959(0.274767754(0.183540152
0886 1 2411155 8592896 3446244 5342507 POIL
0.2767704268/0.0732927357(0.406144550/0.152279833|0.282372199
1 620886 4289834 4754718 220133 3280333 ROIL
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Series: Residuals
5 Sample 2001 2020
Observations 20

Mean -7.74e-15
Median 0.000553

Maximum 3.718252

Minimum -2.958107

Std. Dev. 1.928627

Skewness 0.099634

Kurtosis 1.997229

0 - Jarque-Bera 0.871047
-3 -2 -1 0 1 2 3 4

Probability  0.6469263
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Prop
F-statistic 0.239260 Prob.F(1,14) 0.6323
Ops*R-squard 0.336057 Prob.Chi-Square (1) 0.5621
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Prop
F-statistic 0.934995 Prob.F(4,15) 0.4702
Ops*R-squard 3.991446 Prob.Chi-Square (4) 0.4072
Scaled explained 1.119484 Prob.Chi-Square (4) 0.8912
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VALUE Prop
t-statistic 1.419563 0.1776
F-statistic 2.015158 0.1776
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EXCH M2 LG INF

26.37633 81.56573 2594730 | 4.931321 Mean
8.405920 | 78.43512 25.98527 | 3.696919 Median
126.7768 136.3093 28.95449 29.50661 Maximum
1.232142 52.47725 22.61355 0.303386 Minimum
36.32922 20.69583 1.987158 | 4.544424 Std. Dev.
1.380917 | 0.629832 | -0.052671 | 2.597797 Skewness
3.405084 | 2.446405 1.998992 12.77247 Kurtosis
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25.97272 6.310741 3.377049 408.3180 | Jarque-Bera

0.000002 | 0.042623 | 0.184792 | 0.000000 Probability

2110.107 | 6525.259 | 2075.784 | 394.5057 Sum

104265.2 | 33837.08 | 311.9550 | 1631.491 | SumSq.Dev.

80 80 80 80 Observations
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Ludss £395 ¥ (EXCH. MyINF) Slaiall e S of Lasdb (31) oy Jsusdl I35 0
&y Eu> prob i e ylas Gl Lgiall Aaall IM5 (e Jarque-Bera Lasl syday Lo sag Lanls
Logall o Lasdl Lsld (LG sl (oguas § Lol Lauds Laiies § 5555 Y (o8 diag (0.05 (po 8T LIS ¢

Lerds L33 ¢ 5505 Leld diag 0.05 (e aST 4y Auoliedl digiall

( Galvaoa.F, Montes-Rojas, Sosa- rmaladly ¢l oW Hlas | IS (e audall a0 39! sLast -Lsl

Escudero, & Wang, 2013, p. 36)

“‘ ” Bootstrap replications (50)
| | | | |
—l—T—2—7T—3—T1 4 —T >
.................................................. 50
Js Tests for skewness and kurtosis Number of obs = 80
Replications = 50
ij (Replications based on 4 clusters in ind)
Observed  Bootstrap Normal-based
coefficient std. err. z P>|z| [95% conf. interval]
()16
Skewness_e 103.5134  61.23657 1.69 0.091 -16.50811 223.5349
Kurtosis_e 2386.603 1052.019 2.27 0.023 324.6834 4448 .522
Skewness_u .8185442 2.46494 0.33 0.740 -4.012648 5.649737
Kurtosis_u -15.70376 6.981756 -2.25 0.024 -29.38775 -2.019768
Joint test for Normality on e: chi2(2) = 8.00 Prob > chi2 = 0.0183
Joint test for Normality on u: chi2(2) = 5.17 Prob > chi2 = 0.0754
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o By Ly 0sSlaadl Laday @ slaad e @l el Juss @ JUdly cDIea jlawd
A oSy b Ae (g LGUNF g Ab o) A8dall jaky Lad Lol ol 24k ¢ L)l
Lo 59 I jlawl (e J3509 L3yl 48N 4) LosSCdl Bl oo Joall LiSay (0111 oo dayass
ot e 392 sy LS Lsiw osSlawd) Laday @) 5l oo @l piadl Jaae syls
i Lo 929 0.822 dayd sl s (pall jlauly asSall Blat¥l oy Lols alatull oyl
oo VIF Slast e slaiel @3 udy Sluaall sda on Jos blayl a5z oo aST Adeny alall Lide

- dede o LLEY 1da sg29 e adSIl Jo]
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:(Variance Inflation Factor) VIF ;Las| -Layl,
Uslao juds oo Y Ll Sy Multicolinearity ASin oo cadSU Joatwn Hlas| ga

e Juosill @3s olarall o bLay jLasl shal of bl giuall clull 2ahy Jas sl

slal Jguzll L_; PENY &‘.LUJ\

olidl s Jalae Jies :(33) pdy Jsuis)

Vif]
Variable VIF 1/VIF
EXCH 4.38 0.228549
g1 4.31 0.232272
M2 1.45 0.691018
Mean VIF 3.38

STATA17 malip oloyiee (e slaie¥ly o ldl sluel fpe yusall
of g Aanadl Slasall o dede o0 gas LSl sg2g e LTl sl daT oy
( Djedaiet, Ayad, & Ben-Salha, 2024, p. 08) (5 I 1 ;s) 5 ¢y U381 VIF J Losesil dayd 095
zlo) aamgy ¥ (o Alanadl sl on Jas bolayl dzgy ¥ dieg 3.38 (& Aegall b Ladl> g9

s




dwlewd! ol piiey Llall MW sl pdigo AMat Lewldd dulys ] A V|
(2020-2001) 55l basydl Jlods Joo 3 28I &olars Y]
(Karavias, Narayan, & Westerlund, ablall JS wie obled! § Ml LusoY jLas |

2021, pp. 654-666)

Aol S o libed! 3 ISl SV Ll gl s (34) o gl

Bai Perron Critical Values
TEST Critical %1 | Critical 5% Critical

STATISTIC |  value value 10%

value

F(1/0) 0.76 6.09 4.66 4.03
F(2/1) 1.13 6.59 5.24 4.64
F(3/2) 0.40 6.92 5.61 4.99
F(4/3) 0.04 7.33 5.87 4.23
F(5/4) -0.56 7.49 6.05 5.45

STATA17 maliy olayiee e slaie¥ly S ldl sluel fpe tyuall
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pedll o 81 Bgumll 2obas¥! 0 arex Of Wasdle ooy Jouzdl s o0

4wy «Significant at 1%, significant at 5%, significant at 10% dalisll Lgiall &loyud dguz=ll

MM-QR 3@;]@3 CS- ARDL a.n.»?'”)]a.v G.S}qﬁ‘ﬁ.\.ﬁ.‘i u—m\.‘zj‘ INY
FPNESIMY C.:La.d‘ J}-?' SsUa s -Ygi

8,25 allg (Method of Moment Quantile Regression) dueia; yuidll Aasb piad Yol
993 o (Bl bl ae dalaall (LT Lele slaxe¥l Sy & Glall Gusl e MM-QR |ylazs|
o Dl ol 33 blas sgzg o Glad (@ly e Legi Spiuall lipall ae Joladld ST d>lie
Wb Lol paatll Ludadl Glally lus,all e sleaed 5,0all aue I @35 Lee Lowgall
sda 3 ek 1dd iWe WMl elid § bawestll 3 bl oo TS aetad @I Lalall (Gpanall il Ll
el 3 058y g lly it (o Bud) e Slipdie ol Sl J) all sl e Bzl
oo IS Lletadd LAl (g 4f gt (ol (o dilgius caliie § dule daradl olpaall Afl 28,00
0.90 au,lls 0.75 apyly dlagio § eueddl ) &l 0.50 a | Liaze! LS 0.25 apylls 0.10 ag )l
el e dlarad) alaadl alyl ladsh @ ol ¥ Jaas
ST (panel ARDL) z3gad Ialazal sdlly Jsldl @liled (CS- ARDL) z3geis ypuadll Lol
Loyadl e 3oL L il 3ams pues Bl wlile @ ablall o clblal Layl sylacel @ d5b
Lalizell (aslasl zed auss duloal Ay audy Lo sa9 «(panel ARDL) dulys § Lole daiay oS (&I
Gyall @ Bpdtun Shaall ez 055 O 3 4 Ao lidl wlislA8Y1 al (aSiy B sda L e &)

of J BLAYL Busly dilde JalSS a8Me J5Y) (e 35299 Soradls Jo¥1 Gpall Cny e o JsY!
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Ay LYy Juslall oY1 8 03lsal Al 01 Bsall Jo¥ cliall e Byall slypl DU o s
Or Dlazwl 392 s @y Jo¥ Jemll dals (2 do ShLLasY £65 ddms Gy Ayl yaza]
dblall o blsl sszg slae¥l camy dsb @y G demll oo AL alhlasl ol ablall
(pesaran, 2015, cross-section independence Las! (e deiaiw dode (o bliYl 429 yum=ily

D ageadl e ol ol (o fay gilly CD-TEST o hlazs| cyay gillspp. 1089-1117)

Sl uSally 0.05 e 4ST p-value 2.3 (95 W Lyainll Ao pall b @iy Eo>

cross-section independence Las| Jies :(35) by Joazxll

Variable CD p-value
inf 8.727 0.000
lg 10.362 0.000
exch 10,025 0.000
M2 10.276 0.000

STATA17 geliyy Sl yies e sleie¥ly Ealdl sluel o tyuall




Aol | ol ey (bladl I slacl pdiie d8Mat Al Awlyo 1 S Juadll
(2020-2001) 55l basydl Jlods Joo 3 28I &olars Y]
0.05 o J81 (2 wlpsiedd p-value @b calel of Aasde (Say (35) @) Jourl (0

ov blal dzs ) Jeas @y Apud! Besyall Jady Lydall apopall (a8, @z Jldly
AyLaredl G desdl llas ) e detaiw Lsle Sl plolall

:oMelal | o (uilams jlas! -Lals

( Pesaran; & Yamagata, 2008, pp. 50- J uil=tl suce jLas| gz lalall (uilas (0 st
93)

S lelall oo (udlams slas | Jiay :()1703, U

. xthst INF G EXCH M2
Testing for slope heterogeneity
(Pesaran, Yamagata. 2008. Journal of Econometrics)

HO: slope coefficients are homogenous

Delta p-value
2.766 0.006
adj. 3.194 0.001

Variables partialled out: constant

STATA17 maliy oloyiee e slaie¥ly o ldl sluel fpe 1yuuall
LI syl e derny ) il sLas | o g1 (19) JSCAd) IS (e

f{O:LﬁdL3lA CiﬂALLl‘Lhﬁ

Hy: il a2 cdelall (i

A all (ady eu Jly 0.05 (e Jai R Olaaidll p-value o8 el ol dasdle Sy

Auilzio i z3gaill Clolan oo 0F o5 @y Ayl 2oyl Joudg yasall
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18] At dwlys LG

dog 4l e Ialexely uiledl jLaslg cross-section independence (o JS jLas| oy
A3l Judlad) slacel Ll Yol 1 Bl iyl b cous il 3429 paey ablall ( bls)
BLAISY &Ly 5,0 (g (unit root) susg s> e Goies ¥ Judludl (55 W amid Bydiune
( CIPS .PES-CADF ) ¢ya JS jLas! 9o (ale slmily ool o dadd colty) ¥l 3 doce oy Samgll 5
Herwartz Maxand . Demetrescu and Hanck.Herwartz and Siedenburg) ¢ JSJ &l 4001 jLaslg
Sl demdl ahlasl yad LISy (laad geiwdl 3)dmsln aainiw gl 3% lia (and Walle
CD-TEST jLas| I (e dule LadS silly ablall o bolsyl s92s (mas @lls &ylyanadl 2yl
pgead) (e 2Ll loayall e 0935550 0S5
Ho:susg)l jia (e Goims Byatuny s dluludl
Hyt sl i e gy2ont ¥ 57 un Al
+L3f (Pesaran, 2007, pp. 265-312) ( CIPS .PES-CADF ) i;l,a1. (gliis| ¢a S atay
Zash 1S5 Talounll t Aasd o Loy t AslanYl asd o S e el 2 lyatal gions Zules
1%3110%3! %5 Lgins dic ) 0.0151 0.10 o1 0.05 (po JBT Ligiall (65 loie Cu> p-value Lgiall
09 «Sally (uSally auall s yall (ad e Agudl Ao ,all Jidse Byatus Judld o Joas Ladie(
Cully ladé culy) c¥l=dl 99 Gorwdl 3 4lanaY) Ay @il s ls sLial 2 sl Bladl I
Gy yiius pe Ll ol (M2 1 ge exchiinf)  oluaield suadl 4,8 Joud Sy ild ((ple slxsly
((CS- ARDL)z 3505 ool Lass 0.105 0.05 cye 58T clysall i) Bgiall Laud o U3 Bumg ydo e

podiw Lils diley (sorudly Js¥ Gall o i of Jo¥! Gall @ Bratue dudbadl 0655 O aay
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( CIPS (PES-CADF ) )l alusiuwly gorwll & d1ud o @y wlasnell 4)lanay) jlas salels

(AM2. Aexch. Alg.Ainf)es Jo¥1 Gyall Lole Loyt (&) el piiall 5a,i

Ll Julls 0.05 oo J3 cumal clpizel] Lgiall L Jo¥ Byally alall sy
AULE Zuoaadl Agnyall adys Gaes «(ple slasly el o dads culty) ce¥lell 3 oY Byall 3 8ydine

Al B yall Ly 5umll s e $oind Judladl

(CIPS .PES-CADF) (o JSJ &)l ydiws¥l sl | il e iy 1(36) o8y Jgut

PES-CADF
Variable Const. Const. and Variable Const. Const. and
trend trend
inf -2.587 -2.666 Ainf -4.0471%%% -3.905%**
Ig -2.658 -2.658 Alg -4.268%** _4. 73wk
exch -4.051 -4.051 A exch -4, 254 -4.262%%*
M2 -2.338 -2.338 AM2 -2.989%x* -2.966%%x
CIPS
Variable Const. Const. and Variable Const. Const. and
trend trend
inf -3.769 -3.862 Ainf L5.751%%k | sk 5205




bl ol phios (Lilall MY glawl pdige ANt dwlid dulys S Jadll

(2020-2001) 55l basydl Jlods Joo 3 28I &olars Y]

lg -2.556 -3.390 Alg -4.232%%% | ¥R 4701
exch -3.602 -3.646 A exch -3.25% ¥ _4.613
M2 -1.767 -1.574 AM2 -2.989%F* | *%.2 966

STATA17 by olayiee e slare¥ly oLl slael (e tyall
Jo¥! Gyall e Woul) dagall o 2T gl e cilpaaald CIPS J Lgumell daud Lyt :alasdle
Wlas] ¥ @ld éi 5% dic Ligian ple olxily abliy ablay
Significant at 1%, *** significant at 5%, *** significant at 10%**

Herwartz and) (w S las| @il aeaiw Gsrudl (3 8yd1un e ol pazll ol 1 StSy

(Demetrescu & Hanck, 2012, ( Herwartz Maxand and Walle. Demetrescu and Hanck.Siedenburg

(dadd serudl 3) 4yl ,a2upp. 256-264)
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Herwartzand ) g JSJ (dadd sgiwd! §) &ylydia¥l sLas ] il yiee Jies 1(37) oy Jouzl

(Demetrescu & Hanck, (Herwartz Maxand and Walle. Demetrescu and Hanck.Siedenburg

2012, pp. 256-264)

p-value
Variable Herwartz and Demetrescu and | Herwartz Maxand
Siedenburg Hanck and Walle
inf -0.7068 0.1223 -0.6983
lg 2.0373 1.5006 4.0291
exch 1.4524 1.2192 2.8973
M2 -0.4088 0.5588 -0.3486

STATA17 malip wloyiee e sleaie¥ly S ldl sluel oo 2 yuuall

5% Ligine Azys e Jo¥1 Soiwdl §anud ¥ Slpaall JS 4T alasdle LuSa,

¥ Byall 3 Byazie alanudl ol paall
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il | LK sl | -Layly

e sueiall Sllasyl e degeme doe deiaiw Al LKl A8Me s929 (0 St
el alylas | Jies &1 <(Johanson. Kou. Pedroni.) jLas! Las Lade (o ASLAw 48 929 dyuees

cdad) Jel& Gl Jesdl olas | Jiey ) (westerlund) Las 1y laadl (oSGl JaY!
sl il ol Jo¥1 Jusd! alylas ! -1

il Jo &l Pedroni jLas| 1-1

Slas gl oy dad) ol wllasy mls aew (e AL JolSl) Pedroni jlas | deiay
‘r‘:\.c a\_?_ﬂj t‘o\é Qj,\.}j faLL aL,z'i\j éoLE_qj Lss t]aLE_» AL M=) 33 Q‘.\:-ﬁ_n J.'}-bj tlo\jl‘ 3i
il aadel e 5hall Skl Zdee 3 daiang (38.39.40) Jolusell 3 5LasY lia @l cuas) adg

Y e Buslg b JolSS A8Me us s o Jeall Lulay 45l8 (0.05 e J&1 p-value colS 13] o
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bodd ol pe lpadd | ( SALd) JelSl Pedroni jlas | mslis ylay :(38) 8, Jouzxtl

(dadé ool ae) laall o aad) JolSal Pedroni jlas | mils

Elasgll Jsls Sla>gll o
Hlasyl Static Prop Hlasyl Static Prop
Group rho- 0172 0.568 Panel v- -0.153 0.560
statistic statistic
Group pp- -6.573 0.00 Panel rho- -0.278 0.390
statistic statistic
Group adf- -2.374 0.00 Panel pp- -4.174 0.00
statistic statistic
Panel adf- -2.831 0.002
statistic

Eviews12 maliy olaypiee (Ao sbeie¥l Sl slael o el
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ple slamily culi ae Solpdill oy Ui JolSll Pedroni jlas | mils ylay :(39) o8, Joazd!

(ple slmily coli ae) Sl oy ad) JolSGl Pedroni ;s | gl
lasgdl a1 RAREN Y
Hlasyl Static Prop Hlasyl Static Prop
Group rho- 0.960 0.831 Panel v- -0.122 0.889
statistic statistic
Group pp- -6.136 0.00 Panel rho- 0.514 0.696
statistic statistic
Group adf- -1.656 0.04 Panel pp- -4.593 0.00
statistic statistic
Panel adf- -2.475 0.006
statistic

Eviews12 maliyy olayime e sleie¥l Coldl sluel oo
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ale ol ol culi Ggu Slpdil!l o LA Lo Kll Pedroni jLes| Bl ydas :(40) o3,y Jouxtl

(ale slmlyl culs Oos) cilpaall o hiadl JalSall Pedroni las | mbs

Slasgll Js1s CARESN e
BIREY Static Prop Slas Static Prop
Group rho- -0.403 0.343 Panel v- 0.356 0.360
statistic statistic
Group pp- -4.585 0.000 Panel rho- -0.897 0.184
statistic statistic
Group adf- -2.865 0.002 Panel pp- -3.212 0.000
statistic statistic
Panel adf- -2.967 0.001
statistic

Eviews12 molip olayiee e slaie¥ly ol sluel oo 1yl

JolSall allasy @l aw e detny gdlly ehiadl JolSall Pedroni jlasl M5 ¢

9o ple slzily abolasg laad abola, M el 9 lusgll J5lag ablall of cilusgll o liadl
e LAl 3l dlee § slazel @ co> (34.35.33) Joluzl § demilis casd s dlly cale slexily abol
il JalSs A8Me iz gy 41 Joall Sy diag (0.05 (0 J3T p-value Lolel § il 1y msludl Adel

JEY e Buslg
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edilid ! Jwllkou las! 2-1

0.05 (po J81 <8 13] cy> ADF I p-value 4o e Jiidl JKUKOU Hlas ! daiay

(41) @8, Jouml b oydas Lo sag J8Y1 e Busly Silde JolST A8Me uzgy o Joall LuSay 4ild

S e Busly ehildn JalSS A8Me U3 diag 0.0007 & ADF I p-value doid oy

AL JoSIKOU L :(41) o3y Jguz!

Prop

T-statistic

0.0007

-3.189

ADF

Eviews12 moliy olaypime (Ao sbeie¥l Caldl slael o 1yiall

:0gudlagat Jiad! JolK HLasl 3-1

d AayBg p-value dad e Oguilagat liadl JolSdl Hlasl §51,a00 Slss! aaday

0.05 o JBT S 13) Cos p-value dad e sleie¥! (Sasg laall 2agall jlasly 391 5Las

o8y Jouzdl il oylas Lo gag Y e Busly clildn JolSS A8Me uzgy oF Joall LuSes 4o

(42)
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Ogwilaga) eliall Jalall jLas| :(42) o3y Jounl!

Hypothesized * Fisher Stat Prob * Fisher Stat Prob
No. of CEs (from trace test) from max-eigen test

None 57.83 0.000 41.82 0.000

At most 1 23.70 0.0026 17.88 0.0221

At most 2 12.54 0.1287 13.71 0.0898

At most 3 5.771 0.6728 5.771 0.6728

Eviews12 maliy oloyiee e sleie¥ly Coldl slucel o0

(Westerlund , 2007, pp. 256-264) &J,Lid! S5 48Me 9> ¢J westerlund ;Las | 2-1

el sl JolSall S Jesdl llas -2

rpgeadl @ AN slos sl e AL JolSS 48 55258 westerlund 5Las | dasay

HO: ALL'{JL.A JAKS g Y

Hy: plolall peasd Sidin JolSS
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J31 (29 0.0879 (» p-value daid o Lasdls Com (20) @, JSAd) dmslis y(lol Lo gag
JolSs AMe uagy ¥ T Ablall Lyaiall Aoyl (ady dieg 10% dic Lgine (g 010 (e

2blall aer o e JolS5 dz gy b AN ALad) A ,all Jiaiy oI ilie

add! ol westerlund Las :()1808, S

Westerlund test for cointegration

Ho: No cointegration Number of panels

Ha: All panels are cointegrated Number of periods

Cointegrating vector: Panel specific
Panel means: Included

Time trend: Included

AR parameter: Same

Cross-sectional means removed

Statistic p-value

Variance ratio -1.3536 0.0879

STATA17 galiys e sLaie¥l el slasl oo
ols Clide JelSs ablill pasm cp sy 4l KAl e clasyall Al § L
JWE Lee pny olsyall

Hy: Sitie JolSs umge ¥

Hy:ablall asy o ilie JolSS
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0.0562 (» p-value &od o Lasdl tu> (21) @3, JSadl 3 o lasd cilus,all sda gl Ll

Ao yall Judsg ildne JolSS 28Me uzgs ¥ 1 ABLAll dyanll 2o ,all (285 dieg 0.05 (e J8T 29

ALl e o e JolSS dz g 45l ZLAN 2ol

JAad! JolSl westerlund jLas :()1963, JSCad!

Westerlund test for cointegration

Ho: No cointegration Number of panels

Ha: Some panels are cointegrated Number of periods

Cointegrating vector: Panel specific

Panel means: Included
Time trend: Included
AR parameter: Panel specific

Cross-sectional means removed

Statistic p-value

Variance ratio -1.5877 0.0562

STATA17 malips e slee¥l Eom Ll slicl o :5uial
Significant at 1%, *** significant at 5%, *** significant at 10%™* :ala>Me
Al sl dys Hlas | jlas ) -Lusls

e EN P E R I ES I PURI k) BN SR PRES |

HQ SC AIC FPE LR LoglL Lag

13.30552* 13.62083* 13.09859 5.740977 NA -429.3522 1
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13.46412 14.09474 13.05027* 5.491141* 31.13498* -411.7090 2

13.98974 14.93567 13.36896 7.632262 8.506197 -406.5446 3

Eviews12 maliyy ol yime e sleie¥l Sl sluel oo
significant at 5%, *** :alasMa
o3 0l iag (AIC) slns 38 U1 il dmys sLis) s msgs Jul) JSA)
Ayl Joms zdgeild &eadlly gupsly (2 il 4!
Al s gz 35ail] 2551501 oLl i) By Lz ls Ay ira¥l L o S
iy ool 51 235l e Jyemell Bulens mpii
MM-QR |)Lais| b,a5 &lg(Method of Moment Quantile Regression) dex(ies yaodill

(Machado & Santos Silva, 2019, pp. 145-173)

LS 0.25 255019 0.10 psydl o0 S Lttt Ljis) (19 ) Gotann 5T (oo diligiuns aliza
Sbstad! Le¥ 12eiS 0.90 pusylly 075 ausylly dlawgio 3 el I 3l 0.50 psydl Liaie

LT ol @ paanll il ! paall e dazad) olpsall @bl ladsb &
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MM-QR &ska; ppoitll Sl yiea Jio 1(44) o3, Joun!

Variables Quantiles
Q=0.10 Q=0.25 Q=0.50 Q=0.75 Q=0.90
Ig 4.382 *%4.466 **%4.609 4.764 4.961
Exch -0.259 -0.017 -0.002 0.013 0.033
M2 -0.060 -0.054 -0.044 -0.034 -0.020

STATA17 melip e sbeie¥ly Eoldl sluel o 1 yuuall

*** significant at 5% :alasdle
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(Chudik, Mohaddes, Pesaran , & M, :CS- ARDL 4 )b alasiuls z3ged puds -Lusle

2013)
(M2, 1 g.inf .Exch) CS- ARDL 4isykay il Sl yies ey :(45) o8y Jgaz!
inf :aald) aazll
svadll gull (3 ypual) skl gl § ysaal

il =Hlelall Sleall Cal,sY) sl Olalall 8l s
Skl

l. inf -0.239 0.112 |. Exch 4% 1379 0.533
Alg 8,087 14.575 ll1g 0.057 0.076
A Exch % 1 647 0.558 . M2 4.468 10.144
A M2 0,087 0.095 l. Inf ik 1,239 0.112

STATAT7 meliys (e slaie¥ly Ll sluel (e s yuuall

ok significant at 5% :dlasdle
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(M2, 1g.inf) &l pikeld €S- ARDL &sylay yutaill loyien Jios :(46) oy Jgoall

infrald! e
suadll gall 3 il Juslall ol § sl

il ESlalall sliall Gl il ESlalall ey

Skl
. Inf 0.009 0.112 l. M2 %0112 0.0274
Al g -14,863 14.575 [ g -24.614 22.453
A M2 *%0.099 0.095 . Inf *%.0.990 0.1848
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(1) o3, 5=l
siall § Al
NRES

P-value [Z[t-bar vl cv5 cv10 t-bar
0.048 -1.664 -2.600 -2.340 -2.210 -2.587 inf
0.036 -1.803 -2.600 -2.340 -2.210 -2.658 g
0.000 -4.507 -2.600 -2340 -2.210 -4.051 exch
0.119 -1.180 -2.600 -2.340 -2.210 -2.338 M2
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(2) iy gl
Soud! 3 4ylya70Y1
ole slasly abolay
P-value [Z[t-bar cvl cv5 cv10 t-bar
0.223 -0.764 -3.150 -2.880 -2.740 -2.666 inf
0.057 -1.581 -3.150 -2.880 -2.740 -3.078 g
0.000 -4.265 -3.150 -2.880 -2.740 -4.434 exch
0.855 1.056 -3.150 -2.880 -2.740 -1.747 M2
(3) pdy 3=l
Jo¥l Gall
%1 %5 %10
-2.56 -2.29 -2.15 -5.751 inf
-2.64 -2.33 -2.18 -4.232 g
-2.64 -2.33 -2.18 -3.25 exch
-2.64 -2.33 2.18 -2.989 M2
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(4) iy gl
Jo¥l 3yall § 4yl s
ole slatly glalsy
P-value [Z[t-bar cvl cv5 cv10 t-bar
0.001 -3.219 -3.150 -2.880 -2.740 -3.905 inf
0.000 -4.868 -3.150 -2.880 -2.740 -4.738 g
0.000 -3.924 -3.150 -2.880 -2.740 -4.262 exch
0.087 -1.358 -3.150 -2.880 -2.740 -2.966 M2
(5) pdy gl
JoM Gyall § aylyaza]
el
P-value [Z[t-bar cvl cv5 cv10 t-bar
0.000 -4.488 -2.600 -2.340 -2.210 -4.041 inf
0.000 -4.927 -2.600 -2.340 -2.210 -4.268 g
0.000 -4.902 -2.600 -2.340 -2.210 -4.254 exch
0.007 -2.445 -2.600 -2340 -2.210 -2.989 M2
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(6) iy 3=l
Jo¥l 3,all 3

ol slasly alals,
%1 %5 %10
-3.2 -2.89 -2.73 -5.205 inf
-3.46 -3.02 -2.82 -4.291 g
32 -2.89 -2.73 -4613 exch
-3.46 -3.02 -2.82 -2.966 M2
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(7) iy gl
Soiud! &
ale olxsly abolay
Ayl il Cips* sl
1 5 10
-3.46 -3.02 -2.82 -3.862 inf
-3.46 -3.02 -2.82 -3.390 g
-3.46 -3.02 -2.82 -3.646 exch
-3.46 -3.02 -2.82 -1.574 M2
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(8) pdy =l
Jo¥ 3yall ‘3
CESES[rvr-d] Cips* sl
%1 %5 %10
-2.56 -2.29 -2.15 -5.751 inf
-2.64 -2.33 -2.18 -4.232 g
-2.64 -2.33 -2.18 -3.25 exch
-2.64 -2.33 2.18 -2.989 M2
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(9)p3; 3=l

ladder G,gen(gl)

Transformation formulal|chi2(2)|P(chi2)
cubic G"3 30.30 || 0.000
square G"2 23.17 || 0.000
identity G 14.92 || 0.001
square root sqrt(G) 10.99 || 0.004
log log(G) 9.00 || 0.011
1/(square root) 1/sqrt(G)|| 12.06 || 0.002
inverse 1/G 21.76 || 0.000
1/square 1/(G"2) 39.91 || 0.000
1/cubic 1/(G"3) 52.40 || 0.000

(91 = log(G) generated)

. regress INF gl EXCH M2

(10) a2, 3Ll

Source SS df MS Number of obs = 80
F(3, 76) = 6.76

Model 343.53917 3 114.513057 Prob > F = 0.0004
Residual 1287.9519 76 16.9467355 R-squared = 0.2106
Adj R-squared = 0.1794

Total 1631.49107 79 20.6517857 Root MSE = 4.1166
INF Coef. Std. Err. t P>t [95% Conf. Interval]

gl 2.083672 .4836111 4.31 0.000 1.120477 3.046867
EXCH -.1133485 .0266676 -4.25 0.000 -.1664616 -.0602354
M2 -.0848767 .0269217 -3.15 0.002 -.1384959 -.0312576
_cons -39.22154 10.95061 -3.58 0.001 -61.03158 -17.41151

(11) o3, g=!
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Bootstrap
1

replications (50)

l
T 1 T

Tests for skewness and kurtosis

(Replications based

Number of obs

Replications

on 4 clusters in

80
50

ind)

Observed Bootstrap Normal-based

coefficient std. err. z P>|z| [95% conf. interval]

Skewness_e 103.5134  61.23657 1.69 0.091 -16.50811 223.5349
Kurtosis_e 2386.603 1052.019 2.27 0.023 324.6834 4448.522
Skewness_u .8185442 2.46494 0.33 0.740 -4.012648 5.649737
Kurtosis_u -15.70376 6.981756 -2.25 0.024 -29.38775 -2.019768
Joint test for Normality on e: chi2(2) = 8.00 Prob > chi2 = 0.0183
Joint test for Normality on u: chi2(2) = 5.17 Prob > chi2 = 0.0754

(12) o3, =it

. xtdcce2 INF,1r(1l.INF g1 M2)1lr_options(ardl)cr( INF g1 M2)cr_lags(2)

Long Run Variables:
Adjustment variable(s): lr_INF (L.INF)
Heterogenous constant partialled out.

1r_ M2 1r_gl

(Dynamic) Common Correlated Effects Estimator - (CS-ARDL)
Panel Variable (i): ind Number of obs = 68
Time Variable (t): year Number of groups = 4
Degrees of freedom per group: Obs per group (T) = 17
without cross-sectional averages = 13
with cross-sectional averages =4
Number of F(52, 16) = 0.10
cross-sectional lags =2 Prob > F = 1.00
variables in mean group regression = 12 R-squared = 0.76
variables partialled out = 40 R-squared (MG) = 0.77
Root MSE = 1.51
CD Statistic = -0.79
p-value = 0.4289
INF Coef. Std. Err. z P>|z]| [95% Conf. Interval]
Short Run Est.
Mean Group:
L.INF .0096981 .1848113 0.05 0.958 -.3525255 .3719217
gl -14.8637 13.69244 -1.09 0.278 -41.70038 11.97298
M2 .0998391 .0173778 5.75 0.000 .0657792 .133899
Adjust. Term
Mean Group:
1r_INF| -.9903019 .1848113 -5.36 0.000 -1.352525 -.6280783
Long Run Est.
Mean Group:
1r_M2 .1127091 .0274849 4.10 0.000 .0588397 .1665784
1r_gl| -24.61491 22.45334 -1.10 0.273 -68.62265 19.39282
Mean Group Variables: L.INF gl M2 1lr_M2 1lr_gl
Cross Sectional Averaged Variables: INF gl M2

(13) o8, 3=l
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. xtcd2 G
M =
p-value =
. xtcd2 M2
M =
p-value =
. xtcd2 EXCH
D =
p-value =

. xtcd2 g1

10.362
0.000

10.276
0.000

10.026
0.000

Pesaran (2015) test for weak cross sectional dependence
HO: errors are weakly cross sectional dependent.

Pesaran (2015) test for weak cross sectional dependence
HO: errors are weakly cross sectional dependent.

Pesaran (2015) test for weak cross sectional dependence
HO: errors are weakly cross sectional dependent.

Pesaran (2015) test for weak cross sectional dependence
HO: errors are weakly cross sectional dependent.

M =
p-value =

CD = 10.392
p-value = 0.000
. xtcd2 INF

8.727
0.000

Pesaran (2015) test for weak cross sectional dependence
HO: errors are weakly cross sectional dependent.

(14) o3, 5=l

Number of uni
Number of lag

JKS non-causa

HPJ Wald test
p-value

[}

ts= 4
s =2

lity test

: 7.8838
: 0.0194

. xtgrangert EXCH INF ,lags(2)

HO: INF does not Granger-cause EXCH.
H1: INF does Granger-cause EXCH for at least one panelvar.

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test

Obs. per unit (T) = 18
= 148.7556

Results for the Half-Panel Jackknife estimator

Coefficient Std. err. z P>|z| [95% conf. interval]
INF
L1. .4430973 .1871368 2.37 0.018 .076316 .8098787
L2. .0917302 .1675245 0.55 0.584 -.2366118 .4200723

(15) o3, =l
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. xtgrangert M2 INF ,lags(2)

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test

Number of units= 4 Obs. per unit (T) = 18
Number of lags = 2 BIC = 197.5148

JKS non-causality test

HO: INF does not Granger-cause M2.
H1l: INF does Granger-cause M2 for at least one panelvar.

HPJ Wald test : 2.7739
p-value : 9.2498

Results for the Half-Panel Jackknife estimator

Coefficient Std. err. z P>|z| [95% conf. interval]
INF
L1. -.0728674 .2051939 -0.36 0.723 -.4750401 .3293054
L2. .3550484 .2140421 1.66 0.097 -.0644664 .7745632

(16) 3, gl

. xtgrangert g1 INF ,lags(2)

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test

Number of units= 4 Obs. per unit (T) = 18
Number of lags = 2 BIC = -375.2563

JKS non-causality test

Ho: INF does not Granger-cause gl.
H1: INF does Granger-cause gl for at least one panelvar.

HPJ Wald test : 1.0016
p-value : 0.6060

Results for the Half-Panel Jackknife estimator

Coefficient Std. err. z P>|z| [95% conf. interval]

INF
L1. -.001098 .0017783 -0.62 0.537 -.0045834 .0023874
L2. -.0013448 .001829 -0.74 0.462 -.0049296 .0022399
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(17) o3, =l

. xtgrangert INF M2 ,lags(2)

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test

Number of units= 4 Obs. per unit (T) = 18
Number of lags = 2 BIC = 96.38521

JKS non-causality test

HO: M2 does not Granger-cause INF.
H1: M2 does Granger-cause INF for at least one panelvar.

HPJ Wald test : 73.2347
p-value : 0.0000

Results for the Half-Panel Jackknife estimator

Coefficient Std. err. z P>|z| [95% conf. interval]
M2
L1. .4081741 .073579 5.55 0.000 .2639619 .5523862
L2. -.5531563 .0708935 -7.80 0.000 -.6921049 -.4142076

(18) o3, 5=l

. xtgrangert INF gl ,lags(2)

Juodis, Karavias and Sarafidis (2021) Granger non-causality Test

Number of units= 4 Obs. per unit (T) = 18
Number of lags = 2 BIC = 136.258

JKS non-causality test

Ho: gl does not Granger-cause INF.
H1l: gl does Granger-cause INF for at least one panelvar.

HPJ Wald test : 5.9703
p-value : 9.0505

Results for the Half-Panel Jackknife estimator

Coefficient Std. err. z P>|z]| [95% conf. interval]

gl
L1. 9.164075 8.861169 1.03 0.301 -8.203496 26.53165
L2. -13.16419 8.768434 -1.50 0.133 -30.35001 4.021623
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(19) o3, &=

. xtgrangert INF EXCH,lags(2)
Juodis, Karavias and Sarafidis (2021) Granger non-causality Test
Number of units= 4 Obs. per unit (T) = 18
Number of lags = 2 BIC = 139.4899
JKS non-causality test
HO: EXCH does not Granger-cause INF.
H1: EXCH does Granger-cause INF for at least one panelvar.
HPJ Wald test : 0.9177
p-value : 0.6320
Results for the Half-Panel Jackknife estimator
Coefficient Std. err. z P>|z| [95% conf. interval]
EXCH
L1. .1129148 .1242729 0.91 0.364 -.1306557 .3564852
L2. -.1070177  .1410039 -0.76  0.448 -.3833802 .1693447

(20) o3, 5=l

Date: 09/13/23 Time: 09:50
Sample: 2001 2020

Pairwise Dumitrescu Hurlin Panel Causality Tests

Lags: 2

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
LG does not homogeneously cause INF 5.16483 1.97216 0.0486
INF does not homogeneously cause LG 0.15317 -1.55626 0.1196
M2 does not homogeneously cause INF 12.8369 7.37365 2.E-13
INF does not homogeneously cause M2 3.26750 0.63636 0.5245
EXCH does not homogeneously cause INF 1.75178 -0.43077 0.6666
INF does not homogeneously cause EXCH 1.15652 -0.84986 0.3954
M2 does not homogeneously cause LG 4.31374 1.37296 0.1698
LG does not homogeneously cause M2 2.03225 -0.23331 0.8155
EXCH does not homogeneously cause LG 3.89901 1.08097 0.2797
LG does not homogeneously cause EXCH 7.59289 3.68162 0.0002
EXCH does not homogeneously cause M2 1.54357 -0.57736 0.5637
M2 does not homogeneously cause EXCH 9.59078 5.08822 4. E-07
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(21) o3, G=M!

. xtgreg INF gl EXCH M2,q(@.10,0.25,0.50,0.75,0.90)

Number of obs = 8@
.1 Quantile regression

MM-QR regression results

Coefficient Std. err. z  Pz| [95% conf. interval]
gl 4.382878  2.768091 1.58 0.113 -1.042481 9.808236
EXCH -.0259612  .0448819 -0.58 0.563 -.1139282 .0620058
M2 -.0600454 0692969 -0.87 0.386 -.1958649 075774
.25 Quantile regression
Coefficient Std. err. z  Pz| [95% conf. interval]
gl 4.466528  2.153332 2.07 0.038 . 2460743 8.686981
EXCH -.0173123  .0350644 -0.49 0.621 -.0860373 0514126
M2 -.0543823  .0539329 -1.01 0.313 -.1600889 .0513243
.5 Quantile regression
Coefficient Std. err. z  Pz| [95% conf. interval]
gl 4.609074 1.901644 2,42 0.015 .881919 8.336228
EXCH -.002574  .0310794 -0.08 0.934 -.0634886 .0583405
M2 -.0447319  .0476514 -0.94 0.348 -.138127 .0486632
.75 Quantile regression
Coefficient Std. err. z  Pz| [95% conf. interval]
gl 4.764688  2.907001 1.64 0.101 -.9329295 10.46231
EXCH .0135155 047264 0.29 0.775 -.0791203 .1061512
M2 -.0341968  .0727921 -0.47 0.639 -.1768667 .1084731
.9 Quantile regression
Coefficient Std. err. z  Pz| [95% conf. interval]
gl 4.961206  4.840594 1.02 0.305 -4.526183 14.4486
EXCH .0338342  .0788791 0.43  0.668 -.120766 .1884344
M2 -.0208925 1212525 -0.17 0.863 -.258543 .216758

. xtgreg INF g1 M2,q(0.10,0.25,0.50,0.75,0.90)
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(22) o3, =l

. Xtbreak INF g1 EXCH M2

(Ditzen, Karavias & Westerlund. 2021)

Sequential test for nultiple breaks at unknown breakpoints

Bai & Perron Critical Values

Dependent Variable: CPI
Method: Least Squares

Date: 02/20/24 Time: 21:53

Test 1% Critical 5% Critical 104 Critical

Statistic Value Value Value
F(1o) 076 6.09 1,66 5
F21) 1.3 6.5 5.4 4,64
F32) 0.4 6.9 5.61 1%
F(43) 0.04 1.3 5.87 5.3
F(5[4) -0.% 7.49 6,05 5.45
Detected number of breaks:

Maximm nuber of breaks reached with null always rejected.

Sample: 1 20
Included observations: 20
Variable Coefficient Std. Error t-Statistic Prob.

EXCH 0.803530 0.089101 9.018193 0.0000

GDP 3.64E-12 8.21E-13 4.431827 0.0006

M2 0.344415 0.126995 2.712040 0.0169

POIL 0.204909 0.040538 5.054792 0.0002

RPOIL -6.96E-07 1.20E-06 -0.582226 0.5697

C -54.19865 3.816853 -14.19982 0.0000
R-squared 0.995238 Mean dependent var 108.0715
Adjusted R-squared 0.993537 S.D. dependent var 27.61544
S.E. of regression 2.220066 Akaike info criterion 4.676276
Sum squared resid 69.00168 Schwarz criterion 4.974995
Log likelihood -40.76276 Hannan-Quinn criter. 4.734589
F-statistic 585.1709 Durbin-Watson stat 2.191269

Prob(F-statistic) 0.000000
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(24) o3, =l

Dependent Variable: CPI
Method: Least Squares
Date: 02/20/24 Time: 21:55

Sample: 1 20
Included observations: 20

Variable Coefficient Std. Error t-Statistic Prob.
EXCH 0.810642 0.086293 9.394033 0.0000
GDP 3.38E-12 6.71E-13 5.032405 0.0001

M2 0.384776 0.104034 3.698552 0.0021
POIL 0.209715 0.038804 5.404468 0.0001
C -55.11766 3.397746 -16.22183 0.0000
R-squared 0.995123 Mean dependent var 108.0715
Adjusted R-squared 0.993822 S.D. dependent var 27.61544
S.E. of regression 2.170598 Akaike info criterion 4.600200
Sum squared resid 70.67244 Schwarz criterion 4.849134
Log likelihood -41.00200 Hannan-Quinn criter. 4.648795
F-statistic 765.0947 Durbin-Watson stat 2.153508
Prob(F-statistic) 0.000000
(25) o3 3=

d2 dl year

1 1 2001

1 1 2002

1 1 2003

2 1 2004

2 2 2005

2 2 2006

2 2 2007

3 2 2008

3 2 2009

3 3 2010

3 3 2011

3 3 2012

3 3 2013

4 3 2014

4 4 2015

4 4 2016

4 4 2017

4 4 2018

5 4 2019

5 4 2020

(world bank, 2022)




@=L

(26) o3, G=U

year country INF G EXCH M2

2001 DZA 4.225988 1.87E+12 77.21502 56.84895
2002 DZA 1.418302 2.06E+12 79.6819 62.72423
2003 DZA 4.268954 2 13E+12 77.39498 62.81908
2004 DZA 3.9618 2 14E+12 72.06065 59.26531
2005 DZA 1.382447 2 10E+12 73.27631 53.82771
2006 DZA 2.311499 2 23E+12 72.64662 57.28394
2007 DZA 3.678996 2 27E+12 69.2924 64.09367
2008 DZA 4.858591 2 54E+12 64.5828 62.98582
2009 DZA 5.73706 2 76E+12 72.64742 73.16088
2010 DZA 3.911062 2 92E+12 74.38598 69.05472
2011 DZA 4524212 3.20E+12 72.93788 68.0616
2012 DZA 8.891451 3.20E+12 77.53597 67.9544
2013 DZA 3.254239 3.32E+12 79.3684 71.72973
2014 DZA 2.916927 3.36E+12 80.57902 79.30948
2015 DZA 4.784447 3.46E+12 100.6914 82.00065
2016 DZA 6.397695 3.51E+12 109.4431 78.88437
2017 DZA 5.591116 3.60E+12 110.973 79.32875
2018 DZA 4.26999 3.69E+12 116.5938 81.57841
2019 DZA 1.951768 3.76E+12 119.3536 80.53577
2020 DZA 2.415131 3.75E+12 126.7768 96.49804
2001 MAR 0.619802 9.37E+10 11.30298 77.53608
2002 MAR 2.79562 9.47E+10 11.02058 81.95505
2003 MAR 1.167734 9.60E+10 9.574383 82.55116
2004 MAR 1.493444 1.01E+11 8.868017 84.32496
2005 MAR 0.982642 1.05E+11 8.865008 92.01916
2006 MAR 3.284762 1.08E+11 8.795583 99.47292
2007 MAR 2.042085 1.13E+11 8.192333 109.0197
2008 MAR 3.714843 1.18E+11 7.750325 111.5692
2009 MAR 0.971863 1.33E+11 8.0571 114.3586
2010 MAR 0.993557 1.34E+11 8.417158 113.6679
2011 MAR 0.906925 1.38E+11 8.089875 115.7558
2012 MAR 1.287122 1.68E+11 8.628445 117.0183
2013 MAR 1.880655 1.56E+11 8.405504 113.9091
2014 MAR 0.44231 1.60E+11 8.406337 117.3822
2015 MAR 1.557907 1.63E+11 9.764348 116.2041
2016 MAR 1.635311 1.66E+11 9.807476 118.6715
2017 MAR 0.754663 1.69E+11 9.691998 119.3832
2018 MAR 1.803917 1.74E+11 9.386102 119.1401
2019 MAR 0.303386 1.82E+11 9.617076 118.8854
2020 MAR 0.705969 1.85E+11 9.496847 136.3093
2001 TUN 1.983333 6.62E+09 1.438713 54.96507
2002 TUN 2.721033 7.04E+09 1.421733 54.68426
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2003 TUN 2.712592 7.56E+09 1.288458 53.27345
2004 TUN 3.63228 7.89E+09 1.245467 52.47725
2005 TUN 2.017786 8.11E+09 1.297433 54.11354
2006 TUN 3.225253 8.67E+09 1.331025 55.34575
2007 TUN 2.966944 9.14E+09 1.281358 57.5783

2008 TUN 4.345028 9.54E+09 1.232142 58.86894
2009 TUN 3.664903 1.01E+10 1.350275 62.58174
2010 TUN 3.33898 1.27E+10 1.4314 62.04713
2011 TUN 3.240028 1.35E+10 1.407783 66.37812
2012 TUN 4.611844 1.42E+10 1.561892 65.76385
2013 TUN 5.316235 1.51E+10 1.624658 65.27411
2014 TUN 4.625551 1.59E+10 1.697675 65.30296
2015 TUN 4437371 1.60E+10 1.961625 65.42094
2016 TUN 3.629399 1.63E+10 2.148033 66.61279
2017 TUN 5.308848 1.64E+10 2.419425 69.66584
2018 TUN 7.307592 1.67E+10 2.646867 67.37406
2019 TUN 6.720075 1.7E+10 2.934433 68.90001
2020 TUN 5.634151 1.62E+10 2.812358 77.9105

2001 EGY 2.269757 2.01E+11 3.973 82.37828
2002 EGY 2.737239 2.06E+11 4.499667 87.8365

2003 EGY 4.507776 2.12E+11 5.850875 96.67885
2004 EGY 11.27062 2.16E+11 6.196242 96.67863
2005 EGY 4.869397 2.22E+11 5.778833 97.13784
2006 EGY 7.644526 2.29E+11 5.733167 97.38731
2007 EGY 9.318969 2.30E+11 5.635433 96.20641
2008 EGY 18.31683 2.35E+11 5.4325 88.40425
2009 EGY 11.7635 2.48E+11 5.544553 83.1559

2010 EGY 11.26519 2.59E+11 5.621943 80.74556
2011 EGY 10.06493 2.69E+11 5.932828 75.79391
2012 EGY 7.111729 2.77E+11 6.056058 69.71546
2013 EGY 9.46972 2.83E+11 6.870325 74.61184
2014 EGY 10.07022 3.07E+11 7.077609 75.44265
2015 EGY 10.37049 3.29E+11 7.691258 77.98588
2016 EGY 13.81361 3.42E+11 10.0254 98.13613
2017 EGY 29.50661 3.50E+11 17.78253 92.29564
2018 EGY 14.40147 3.56E+11 17.76729 81.77493
2019 EGY 9.1528 3.66E+11 16.77058 77.23484
2020 EGY 5.044933 3.91E+11 15.75917 84.03971

(world bank, 2022)
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cpi poil rpoil gdp EXCH M2
73.41484 | 24.718 | 956389 | 1.07E+13 | 77.21502 | 56.84895
74.45608 | 24.838 | 342904 | 1.14E+13 | 79.6819 | 62.72423
77.63457 | 28.826 | 1284975 | 1.22E+13 | 77.39498 | 62.81908
80.7103 | 38.328 | 1485699 | 1.27E+13 | 72.06065 | 59.26531
81.82608 | 54.587 | 2267836 | 1.34E+13 | 73.27631 | 53.82771
83.71749 | 66.025 | 2714000 | 1.37E+13 | 72.64662 | 57.28394
86.79745 | 74.664 | 2711850 | 1.41E+13 | 69.2924 | 64.09367
91.01458 98.6 1715400 | 1.45E+13 | 64.5828 | 62.98582
96.23614 | 62.163 | 1927000 | 1.47E+13 | 72.64742 | 73.16088

100 80.253 | 1501700 | 1.52E+13 | 74.38598 | 69.05472
104.5242 | 112.897 | 1529400 | 1.57E+13 | 72.93788 | 68.0616
113.8179 | 111.523 | 1519040 | 1.62E+13 | 77.53597 | 67.9544
117.5218 | 109.441 | 1615900 | 1.67E+13 | 79.3684 | 71.72973
120.9499 | 99.615 | 1577730 | 1.73E+13 | 80.57902 | 79.30948
126.7366 | 52.821 | 1722940 | 1.79E+13 | 100.6914 | 82.00065
134.8449 | 44.206 | 1682550 | 1.85E+13 | 109.4431 | 78.88437
142.3842 | 54.204 | 2126987 | 1.88E+13 | 110.973 | 79.32875
148.464 | 71.166 | 2349694 | 1.9E+13 | 116.5938 | 81.57841
151.3617 | 64.516 | 2518488 | 1.91E+13 | 119.3536 | 80.53577
155.0173 | 39.183 | 1394710 | 1.82E+13 | 126.7768 | 96.49804

(world bank, 2022)




